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Base compiled by the U.S.Geological Survey from aerial photographs taken 1976,
field checked in 1978. Map edited in 1984.

1927 North American datum, UTM projection -- zone 13N

1000- meter Universal Transverse Mercator grid, zone 13, shown in blue tics.
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A geologic map displays information on the distribution, nature, orientation, and age relationships
of rock and deposits and the occurrence of structural features. Geologic and fault contacts are
irregular surfaces that form boundaries between different types or ages of units. Data depicted
on this geologic quadrangle map may be based on any of the following: reconnaissance field
geologic mapping, compilation of published and unpublished work, and photogeologic interpretation.
Locations of contacts are not surveyed, but are plotted by interpretation of the position of a given
contact onto a topographic base map; therefore, the accuracy of contact locations depends on the
by scale of mapping and the interpretation of the geologist(s). Any enlargement of this map could cause

misunderstanding in the detail of mapping and may result in erroneous interpretations. Site-specific
conditions should be verified by detailed surface mapping or subsurface exploration. Topographic
and cultural changes associated with recent development may not be shown.
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Cross sections are constructed based upon the interpretations of the author made from geologic
mapping, and available geophysical, and subsurface (drillhole) data. Cross-sections should be used as
an aid to understanding the general geologic framework of the map area, and not be the sole source
of information for use in locating or designing wells, buildings, roads, or other man-made structures.
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The map has not been reviewed according to New Mexico Bureau of Geology and Mineral Resources
standards. The contents of the report and map should not be considered final and complete until
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conclusions contained in this document are those of the authors and should not be interpreted as
necessarily representing the official policies, either expressed or implied, of the State of New Mexico, or
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DESCRIPTION OF MAP UNITS

Note: Descriptions of map units are listed in approximate order of increasing age. Formal stratigraphic names are described in Griggs (1964) and Bailey, ez al. (1969) with
usage revised in Gardner et al. (1986), Goff et al. (1990), Broxton and Reneau (1995), an Goff and Gardner (2004). Minor yet significant changes in regional stratigraphy
and nomenclature have occurred here since this map was first compiled and are described in Gardner et al. (2010) and in the Geologic Map of the Valles caldera, Jemez
Mountains, New Mexico (Goff et al., 2011).

Quaternary Deposits

Disturbed Mesa Top — Highly disturbed mesa top deposits of man-made origin; usually consists of a mixture of older alluvium, Bandelier Tuff rubble,
mesa top soil, and imported fill; latter contains conspicuous clasts of Precambrian lithologies; unit mapped only where extensive at larger technical areas
of Los Alamos National Laboratory (LANL); maximum thickness more than 2 m but usually less than 1 m.

Alluvium — Deposits of gravel, sand and silt in canyon bottoms; locally includes stream terraces and canyon wall colluvium; alluvium in canyons
originating on the Pajarito Plateau is dominated by weathering products from the Bandelier Tuff, including abundant quartz phenocrysts, whereas
alluvium in canyons originating in the Jemez Mountains also includes abundant dacite clasts; mostly Holocene in age based on *C dates; some alluvium
interbedded with El Cajete pumice encountered by LANL drill holes indicates an age >50-60 ka (e.g., Reneau and McDonald, 1996; Reneau et al., 1996;
Reneau, 2000; Gardner et al., 2001); maximum thickness exceeds 15 m.

Colluvium — Poorly sorted slope wash and talus deposits from local sources; mapped only where extensive or where covering critical contact and fault
relations; Holocene and Pleistocene in age; thickness can locally exceed 10 m.

Terrace gravel — Slightly older alluvium that lies along the margins of present streams and basins; now undergoing erosion; mapped in only a few
locations but relatively extensive along major streams such as Frijoles and Water Canyon creeks (Reneau, 2000); Holocene and Pleistocene in age based
on C dates (Reneau, 2000); maximum thickness as much as 15 m.

Alluvial fans — Fan-shaped deposits of coarse to fine gravel and sand at the mouths of valleys, or older, coalesced fan deposits along the Pajarito fault
zone; latter deposits partially Holocene in age as determined from “C dates (e.g., Gardner et al., 2001); other deposits partially overlain by El Cajete
pyroclastic beds; may be difficult to distinguish from older alluvium (described below); maximum exposed thickness about 15 m.

Landslides — Unsorted debris that has moved chaotically down steep slopes, or slumps or block slides partially to completely intact, that have moved
down slope; slumps and block slides usually display some rotation relative to their failure plane; older slides may be overlain by El Cajete pyroclastic
beds or by older alluvium (described below); thickness varies considerably depending on the size and nature of the landslide.

Tereva block slide — Extremely large, coherent block slide northeast of St. Peter’s Dome; characterized by highly rotated contacts of volcanic units
dipping to the west.

Older alluvium — Older deposits of gravel, sand and silt that largely predate incision of canyons on the Pajarito Plateau; gravels consist of volcanic
fragments, particularly porphyritic dacite, andesite, and welded ignimbrite, from sources in Sierra de los Valles to the west; underlies El Cajete pumice,
younger alluvial fans and younger landslides; roughly contemporaneous with older alluvial fan deposits and landslides; overlies Tshirege Member,
Bandelier Tuff; may contain interbedded lapilli and ash deposits <1 m thick from Cerro del Medio rhyolite dome complex in Valles caldera (Reneau
et al., 1995a; Reneau and McDonald, 1996; Gardner et al., 2001), indicating a maximum age of at least 1.1 Ma (Spell and Harrison, 1993; Izett and
Obradovich, 1994); maximum exposed thickness about 6 m.

Tewa Group

El Cajete pyroclastic beds (Valles Rhyolite) — White to tan, moderately sorted, pyroclastic fall deposits of vesicular rhyolite; pumice clasts contain
sparse phenocrysts of quartz, biotite, and plagioclase with rare microphenocrysts of hornblende and clinopyroxene; some clasts contain resorbed quartz
with pale green, clinopyroxene reaction rims; maximum diameter of clasts about 15 cm but clast size diminishes from west to east away from source;
unit forms extensive mesa top cover in Bandelier National Monument (BNM) and southern LANL; unit extensively reworked by erosion, collecting on
east facing slopes and on benches cut into the upper flow unit and/or cooling unit boundaries of Tshirege Member, Bandelier Tuff; Qvec originated west
of map area from El Cajete crater in southern moat of Valles caldera (Bailey ef al., 1969; Smith et al., 1970; Gardner et al., 1986; Self et al., 1988; Wolff
et al., 1996; Gardner et al., 2010); unit dated at about 50 to 60 ka (Toyoda et al., 1995; Reneau ef al., 1996a); maximum exposed thickness about 10 m
in southwest map area; thins to northeast on mesa tops forming scant exposures too thin or small to map.

Bandelier Tuff, Tshirege Member — White to orange to pink welded to non-welded rhyolitic ash-flow tuff (ignimbrite) containing abundant phenocrysts
of sanidine and quartz, rare microphenocrysts of black clinopyroxene and trace microphenocrysts of hypersthene and fayalite; sanidine typically displays
a blue iridescence; consists of multiple flow units in a compound cooling unit (Smith and Bailey, 1966; Broxton and Reneau, 1995; Gardner ef al.,
2001); upper flow units are generally more welded than lower ones, less voluminous, and are generally confined to western map area; contains localized
pyroclastic surge beds <1 m thick that generally become more abundant toward top of unit; locally contains a thin (<1m) laminated, pumice fall and surge
deposit at base of unit (Tsankawi Pumice) that contains roughly 1% of hornblende dacite pumice (Bailey ez al., 1969); llocally contains lithic fragments
of country rock entrained during venting and pyroclastic flow; Qb forms conspicuous orange to pink cliffs throughout the Pajarito Plateau; forms thick
intracanyon deposit in gorge of ancestral Rio Grande upstream of Upper Falls, Frijoles Canyon (Reneau and Dethier, 1996; Reneau, 2000); originated
from catastrophic eruptions that formed Valles caldera; latest “*Ar/*’Ar age is 1.25+£0.01 Ma (Phillips, ef al., 2007); maximum observed thickness in
upper Frijoles Canyon greater than 260 m.

Pueblo Canyon Member (Cerro Toledo Formation) — Discontinuous interval of epiclastic sediments and tephras of mixed provenance that lie
between the two members of the Bandelier Tuff (Broxton and Reneau, 1995); tuffaceous layers are part of the Valle Toledo Member (Gardner et al.,
2010) originating from sources in the Toledo caldera and Toledo Embayment (Smith et al., 1970; Heiken et al., 1986); tuffaceous layers consist of
rhyolitic pyroclastic fall deposits usually less than 2 m thick (Heiken et al., 1986; Stix et al., 1988); pumice clasts generally aphyric but contain rare
phenocrysts of quartz, sanidine, and biotite; in northern map area, the sedimentary deposits consist of poorly sorted sand, gravel, and coarse-grained
detritus of porphyritic dacite, andesite, and rare ignimbrite from sources to west, commonly intermixed with reworked rhyolitic pumice (Goff, 1995); in
southern map area, the sedimentary deposits additionally include conspicuous aphyric obsidian fragments from debris avalanche west of map area (Goff
et al., 1990); radiometric ages of tuffaceous units and source domes range from 1.21 to 1.64 Ma (Izett et al., 1981; Stix et al., 1988; Spell et al., 1996);
maximum exposed thickness about 20 m but exceeds 30 m in several wells drilled on Pajarito Plateau.

Bandelier Tuff, Otowi Member — White to pale pink, generally poorly welded rhyolitic ash-flow tuff containing abundant phenocrysts of sanidine
and quartz, and sparse mafic phenocrysts; sanidine may display a blue iridescence; contains abundant accidental lithic fragments; consists of multiple
flow units in a compound cooling unit; contains a stratified pumice fall and surge deposit at base of unit (Guaje Pumice); may form tent rocks; Obo
discontinuously fills in rugged topography on a pre-Toledo caldera age volcanic surface; upper

surface undulatory due to erosion; very difficult to distinguish from Qbt in hand samples; A
best distinguished by poorer degree of welding, greater tendency to form slopes instead of
cliffs, more abundant lithic fragments, less abundant iridescent sanidine, and stratigraphic W

position beneath the Tsankawi Pumice and/or Qcpc originated from catastrophic eruptions
that formed the Toledo caldera; “Ar/*Ar ages are 1.61£0.01 to 1.62+0.04 Ma (Izett and 9.000
Obradovich, 1994; Spell et al., 1996); maximum exposed thickness about 75 m. feet ’ASL

Water

Tertiary (Earliest Pleistocene (?) - Eocene) Deposits '
8,000 Canyon

Puye Formation (Early Pleistocene - Pliocene)

Puye Formation fanglomerate (cross sections only) — Pebble to boulder gravel, boulder- 7.000"
rich debris flows, massive to planar sands, thin beds of white to gray tephra and pumiceous ’
alluvium, and beds of fine sand and silt rich in intermediate to silicic volcanic detritus (Griggs,

1964; Gardner et al., 1986; Turbeville et al., 1989; Dethier, 1997); drilled intervals beneath

the Pajarito Plateau are rich in dacite and rhyodacite clasts derived from the Tschicoma 6,000
Formation; locally contains interbedded lenses and layers of course boulder conglomerate

of ancestral Rio Grande (Totavi Lentil, 7pf); recent holes penetrating the Pajarito Plateau

suggest that the underlying Puye Formation is considerably thicker and more extensive than ,
previously recognized (i.e., Broxton et al.,2001; Longmire et al.,2001); upper Santa Fe Group S ) 000
of Griggs (1964) and Chaquehui Formation of Purtymun (1995) is tentatively interpreted to

be the lower Puye Formation and locally contains significant andesite and possibly rhyolite
components (D. Broxton, D. Vaniman, and R. Warren, 2001, oral communication); overlies 4.000'
and interfingers with Santa Fe Group (75, described below) beneath eastern Pajarito Plateau; !
presumably overlies and interfingers with Cochiti Formation beneath southwestern Pajarito

Plateau although relations not exposed; age range of exposed Puye is about 2.4 to 5.3 Ma

(Turbeville et al., 1989; WoldeGabriel et al., 1996; 2001); lower Puye beneath Pajarito 3,000'
Plateau in hole OT-4 is at least 9 Ma based on dated lavas described below (Tob); maximum

exposed thickness north of map area is more than 200 m; maximum thickness indicated by

drill hole intercepts is about 660 m. 2 000"

Puye Formation, ancestral Rio Grande facies (Totavi Lentil) — Pebble to cobble gravel

rich in clasts of quartzite, intrusive igneous rocks and other Precambrian lithologies, and in

highly altered volcanic lithologies from sources north and east of the Pajarito Plateau 1.000"
(Griggs, 1964; Dethier, 1997); may contain thin beds of sand and silty sand; includes minor !
lacustrine deposits north of map area; interbedded with mafic hydromagmatic deposits

(Tcbm) in lower Frijoles Canyon; these exposures bracketed by dates between 2.75 and 2.78 ,

Ma (WoldeGabriel et al., 1996); maximum exposed thickness about 20 m; maximum 0'MSL
thickness in drill hole intercepts at least 98 m.

Olivine basalt in lower Puye Formation — Flows and scoriaceous zones of olivine basalt -1.000'
shown only in cross section D-D’ on this map; interbedded with sedimentary deposits rich in ’
volcanic detritus in well OT-4; originally thought to be part of the

Santa Fe Group (Griggs, 1964); more recently thought to interbedded B

in the Chaquehui Formation of Purtymun (1995); however, two of

the flows have *Ar/Ar ages of about 9 Ma and are roughly SW

equivalent in age to basalt flows north of the map area in Bayo

Canyon and near Lobato Mesa (Smith et al., 1970; WoldeGabriel et 9’000 _

al., 2001); maximum drilled thickness is about 60 m. feet ASL

St. Peter’s

Cerros del Rio Volcanic Field (Pliocene) Dome

Mafic lava flows — Undivided flows, dikes and associated cinder
deposits of basalt, hawaiite, and mugearite from Cerros del Rio
volcanic field best exposed east of the Rio Grande (Dunker et al.,
1991); units generally contain phenocrysts of olivine, plagioclase
+ clinopyroxene in a variety of groundmass types, depending on
chemistry of magma and eruption style; may contain abundant
xenocrysts of quartz, microcline, and Precambrian rock fragments
(Iddings, 1890) from sedimentary rocks beneath the Pajarito Plateau;
flows massive to sheeted, generally showing broad columnar joints;
“Ar/*Ar ages of most Cerros del Rio volcanic rocks range from
2.3 to 2.8 Ma (WoldeGabriel et al., 1996; 2001); “Ar/*Ar age of 7,000’
hawaiite cone and flow at LANL Tech Area 33 (TA-33) is 2.39+0.08

Ma; maximum exposed thickness about 40 m.

Tppa

8,000" —

Benmorite — Thick lava flow exposed in upper walls of lower

Frijoles Canyon and adjacent White Rock Canyon; contains

phenocrysts of olivine, clinopyroxene, hypersthene and plagioclase

in a trachytic groundmass; contains rare xenocrysts of quartz with 6.000'
clinopyroxene reaction rims; contains rare plagioclase-pyroxene ’
clots; locally contorted and flow banded within upper two thirds of

flow; erodes into relatively thin plates; lower part of flow generally

massive and cut by widely spaced columnar joints; overlain by

Tshirege Member, Bandelier Tuff; overlies 7ch and hydromagmatic

deposits (7chm); “Ar/*Ar age is 2.75+0.08 Ma (WoldeGabriel et al.,

1996); maximum exposed thickness about 70 m. 5 000"

Cinder deposit — Basalt scoria, bombs, and associated thin
lavas from partially exposed cone in east wall of Frijoles Canyon
just upstream of Upper Falls; contains phenocrysts of olivine and
plagioclase in glassy, vesicular groundmass; overlain by thin (0.5 m)
sequence of hydromagmatic deposits and surrounded by intracanyon
deposit of the Obt; relations with other Cerros del Rio volcanic rocks

Note: Qal, Qc, Qt, and Qvec
not shown for clarity
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Porphyritic andesite — Gray to black domes and flows of coarsely porphyritic andesite having large phenocrysts of plagioclase and abundant
phenocrysts of clinopyroxene and hypersthene in a glassy, almost intersertal, groundmass of plagioclase, clinopyroxene, hypersthene, and opaque
minerals; plagioclase may be complexly zoned; may contain plagioclase-pyroxene clots up to 10 cm in diameter; flows generally sheeted with minor
flow breccia; K-Ar date of flow at summit of St. Peter’s Dome is 8.69+0.38 Ma (Goff et al., 1990); maximum observed thickness about 150 m.

Clot-rich andesite — Extensive dome and flow complex beneath the summit of St. Peter’s Dome; consists of gray to black porphyritic andesite with
abundant distinctive plagioclase-pyroxene clots 2 mm in diameter and phenocrysts of plagioclase, clinopyroxene, and hypersthene in a glassy, almost
intersertal, groundmass; microphenocrysts consist of plagioclase, clinopyroxene, hypersthene, and opaque minerals; flows massive, rarely brecciated
or sheeted; maximum observed thickness about 50 m.

Biotite dacite — Extensive dome and flow complex beneath the summit of St. Peter’s Dome; consists of gray to pale pink porphyritic dacite with
phenocrysts of complexly zoned plagioclase and smaller phenocrysts of plagioclase, biotite, clinopyroxene, and opaque minerals in devitrified
groundmass; flows are massive to sheeted; flows contain flow breccia; maximum observed thickness about 150 m.

Andesite, undivided — Gray to pink to black flows, domes, and minor intrusives of porphyritic andesite containing phenocrysts of plagioclase,
clinopyroxene, and hypersthene in a glassy to almost intersertal groundmass; microphenocrysts consist of plagioclase, clinopyroxene, hypersthene,
and opaque minerals; flows massive to sheeted; may contain flow breccia; ages of various flows unknown; maximum observed thickness about 50 m.

Olivine andesite — Black to gray domes, flows, and minor red cinder deposits of slightly porphyritic andesite containing phenocrysts of plagioclase,
clinopyroxene, and olivine + hypersthene in a glassy to almost intersertal groundmass; olivine may show both high- and low-temperature iddingsite;
may contain sparse plagioclase-pyroxene clots; may contain apatite microphenocrysts; flows massive to sheeted, commonly with vesicular flow tops;
ages of various flows unknown; maximum observed thickness about 70 m.

Dacite tuff — White pyroclastic fall deposits containing pumice, ash, crystals, and lithic fragments commonly found in volcaniclastic deposits of the
Paliza Canyon Formation; phenocrysts in pumice clasts generally contain plagioclase, clinopyroxene, and hypersthene, + hornblende, + biotite; beds
often slightly silicified; beds are not laterally extensive and pinch out due to erosion; may show reverse or graded bedding; “*Ar/*’Ar dates of four tuff
beds within local area range from 9.1 to 9.5 Ma (Lavine et al., 1996); *Ar/*Ar date of 1.5 m thick bed northeast of St. Peter’s Dome is 9.47+0.06 Ma;
most beds <1 m thick and generally too thin or discontinuous to map.

Hornblende dacite — Domes, flows and intrusives of gray to pink porphyritic dacite containing phenocrysts of complexly zoned plagioclase and
smaller phenocrysts of plagioclase, hornblende, clinopyroxene, opaque minerals + biotite, + hypersthene, + apatite, + potassium feldspar; may contain
clots of plagioclase and mafic minerals; may contain plagioclase-pyroxene-hornblende clots up to 10 cm in diameter; groundmass glassy to devitrified
and commonly trachytic; flows massive to sheeted; may contain flow breccia; dome eruptions of 7phd may be source for many dacite tuffs described
above; K-Ar date of dome and flow complex beneath east flank of St. Peter’s Dome 9.48+0.44 Ma (Goff et al., 1990); maximum observed thickness
about 60 m.

Olivine basalt — Black flows and black to red cinder deposits of sparsely porphyritic basalt containing phenocrysts of plagioclase and olivine +
clinopyroxene in an intersertal groundmass of plagioclase, clinopyroxene, olivine, opaque minerals, and glass; olivine generally displays iddingsite
alteration; plagioclase may be complexly zoned; may contain sparse plagioclase-pyroxene and olivine-pyroxene clots; flows and cinder deposits have
a variety of ages; K-Ar date of lava in bottom of Capulin Canyon north of St. Peter’s Dome is 11.3+0.9 Ma (Goff et al., 1990); maximum observed
thickness about 20 m.

Canovas Canyon Formation (Miocene)

Canovas Canyon rhyolite tuff — White to pink pyroclastic fall and pyroclastic flow deposits of the Canovas Canyon Rhyolite (Bailey et al., 1969;
Gardner et al., 1986); consists of several distinct deposits; lowermost unit exposed on east flank of St. Peter’s Dome consists of pink, lithic-rich tuff
containing abundant fragments of flow banded rhyolite (informally named the “pink tuff’”); at other localities unit may contain white fine- to course-
grained fall deposits; pumice and rhyolite clasts contain sparse phenocrysts of quartz, potassium feldspar, and biotite; unit is interbedded with older
volcaniclastic deposits of the Cochiti Formation; “pink tuff” underlies all other Keres Group rocks and overlies Santa Fe Group on the east side of St.
Peter’s Dome; estimated age range for various tuff deposits is < 10 Ma (Goff and Gardner, 2004; Goff et al., 2011); maximum observed thickness
about 20 m.

Santa Fe Group (Late to Middle Miocene)

Sedimentary deposits, undivided (cross sections only) — White to tan to pale green, massive to well-bedded sandstone and siltstone; contains minor
gravel beds; local areas nonindurated; sand grains consist primarily of quartz and feldspar; beds generally dip to northwest and west; locally contains
flows, pillows, and palagonite tuffs of alkali basalt (75¢b); unconformably overlain by mafic hydromagmatic deposits of the Cerros del Rio volcanic
field near the mouth of Frijoles Canyon; unconformably overlain by the Keres Group east of St. Peter’s Dome; unconformably overlies the Galisteo
Formation; maximum observed thickness is about 100 m.

Chamita Formation, lower Vallito Member — Buff to yellow-orange, strongly to weakly cemented, fine- to coarse-grained sandstone; locally cross-
bedded to planar laminated, otherwise massive. Contains two light gray to white chert beds in the lower 100 m. Interbedded with tephras from the
Canovas Canyon Formation in the upper 20 m of the unit. Estimated thickness is about 250 m.

Chama-El Rito Member — Orange to pinkish quartz-rich sandstone with a few thin lenses of volcanic pebbles derived from volcanic fields to the
north (e.g., Latir); thickness at least 200 m.

Basalt flows — Exposures of flow and pillow-palagonite tuff of black alkali basalt and basanite containing small phenocrysts of iddingsitized olivine,
clinopyroxene, and plagioclase in intersertal groundmass of plagioclase, opaque minerals, and glass; glass devitrified and altered to clay; most vesicles
are partially filled with calcite; interbedded with Santa Fe Group; “*Ar/*?Ar ages of interbedded basalt lava south of St. Peter’s Dome are 15.44 + 0.30
Ma (Justet, 2003; WoldeGabriel et al., 2001); ages of two other basalt flows south of map area are 20.83 £ 0.63 and 25.48 + 0.84 Ma (WoldeGabriel,
2006); typical thickness of flows about 3 m.

Conglomeritic sandstone — Tan to pink beds with sparse, pebble-sized, angular volcanic clasts; thickness unknown.

GEOLOGIC CROSS SECTIONS

(b/z;;%fin Canon de Valle

section) CdV-R-15-3
(bend in
section)

S-site

Pajarito fault zone

Capulin

Canyon Alamo

Canyon

uncertain; maximum exposed thickness about 25 m. 4,000'

Mafic hydromagmatic deposits — Layered hydromagmatic (maar) deposits
consisting of cinders, ash, and decomposed glass with pebble- to boulder-sized
fragments of quartz, microcline, volcanic rocks, quartzite, intrusive igneous rocks
and other lithologies from sedimentary rocks beneath the Pajarito Plateau; magmatic
component is primarily basalt; contains numerous interbedded, mafic lava flows
(Tch) too thin or discontinuous to map; contains beds and lenses of ancestral Rio
Grande gravels (7pt); Tcbm most common near the axis of the ancestral and present
Rio Grande (Heiken et al., 1996); formed by interaction of mafic magmas with
shallow groundwaters or surface water (Fisher and Schminke, 1984); deposits
show combinations of planar beds, cross beds, and surge beds; some beds contain
accretionary lapilli; glass commonly alters to yellow-brown clay (palagonite);
incorrectly correlated with the Chaquehui Formation by Purtymun (1995); overlies
and interbedded with Q7p; overlies 75 in exposures along Rio Grande upstream of
Frijoles Canyon; “°Ar/*Ar age of basalt lava near base of maar sequence in mouth
of Chaquehui Canyon just east of map area is 2.78+0.04 Ma (WoldeGabriel et al.,
1996); maximum exposed thickness about 150 m.

(m denotes dated unit)

| Qal1 Qc

Qt

Holocene

Keres Group (Pliocene - Miocene)
Tschicoma Formation (Pliocene)

Pajarito Mountain dacite — Dome and flow complex of blue gray to pale pink,
massive to sheeted, porphyritic dacite containing phenocrysts of plagioclase,
hypersthene, clinopyroxene, and opaque oxides in a devitrified groundmass; contains
clots of complexly zoned plagioclase and occasional clots of two pyroxenes; thick
flows contain intervals of flow breccia; unit forms a volcanic center consisting of
several eruptive events; source is Pajarito Mountain west of map area; overlies
hornblende dacite of Cerro Grande (7phd); locally underlies Qbt; “*Ar/*’Ar ages on
widely separated samples range from 2.93 to 3.09 Ma (WoldeGabriel, 2001, Goff et
al., 2011); maximum exposed thickness about 220 m.

Qalo

Quaternary

Pajarito

Pleistocene

Cerro Grande dacite — Dome and flow complex of light to dark gray to pale
pink, massive to sheeted porphyritic dacite containing phenocrysts of plagioclase,
hypersthene, and conspicuous hornblende; the later two phases commonly show
oxidized rims; contains microphenocrysts of plagioclase, hypersthene and
clinopyroxene, and clots of hornblende, hypersthene, plagioclase, and opaque
minerals; thick flows contain intervals of flow breccia; source is Cerro Grande west
of map area; unit forms a volcanic center apparently consisting of several eruptive
events; underlies 7tpm and Qbt; dates on widely separated samples range from
3.35 to 2.88 Ma (Dalrymple et al., 1967; WoldeGabriel, 2001, Goff et al., 2011);
maximum exposed thickness about 200 m. A 5.2-m-thick hornblende dacite lava
with late Tschicoma chemistry was penetrated in well CdV-R-15-3 at 294 m depth.
This lava has an 40Ar/39Ar age of 2.5 Ma (D. Vaniman and G. WoldeGabriel,
unpub.) but the source is unknown.

Sierra
de los Valles

Pliocene

Bearhead Rhyolite (Miocene)

Rhyolite intrusive rocks and flows — White to gray intrusions, domes, and flows
of slightly porphyritic to aphyric devitrified rhyolite containing rare phenocrysts
of quartz, potassium feldspar, and fresh to altered biotite + plagioclase; margins of
flows may be slightly pumiceous; contains minor flow breccia; margins of intrusions
may display chilled contacts with black to gray to pink obsidian, perlite, and banded
spherulitic rock; interiors of units generally flow banded; intrudes or overlies Paliza
Canyon Formation rocks; dates on various Bearhead units range from about 6.0
to 7.2 Ma (Gardner et al., 1986; Goff et al., 1990; Justet, 1996); “*Ar/*’Ar date on
Rabbit Hill dome on west edge of map 6.65+0.03 Ma (Justet, 1996); maximum
observed thickness about 60 m.

St. Peter’s
Dome

Tertiary

Miocene

Paliza Canyon Formation (Miocene)

Volcaniclastic deposits — Black to gray to pale pink volcaniclastic unit consisting
predominately of lahars, block and ash flows, and other debris flows formed
contemporaneous with Paliza Canyon Formation volcanism; locally contains
hyperconcentrated flow and fluvial deposits, cinder deposits, and pyroclastic fall
deposits; contains andesite to dacite flow breccias and andesite lava flows too
small or thin to map; unit has accumulated in small basins and topographic lows
between Paliza Canyon volcanoes; unit generally thickens to south, east, and north
into developing basin of the Rio Grande rift; 7pv bracketed between 8.7 and about
11 Ma within the St. Peter’s Dome area; intruded and overlain by the Bearhead
Rhyolite; overlies Canovas Canyon Rhyolite tuff and 7%; relations with Polvadera
Group rocks, particularly Q7p, are not exposed but presumably 7pv underlies and
interfingers with these units beneath the southwestern Pajarito Plateau; maximum
exposed thickness about 450 m; unit mapped according to the definition of Smith
and Lavine (1996).
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Galisteo Formation (Eocene)

Sedimentary deposits — Orange to tan to brick red beds of well-indurated sandstone, siltstone, arkose, and conglomerate; conglomerate beds may
preferentially contain limestone, chert, and granitoid fragments from pebble to boulder size from eroded Paleozoic and Precambrian sources; unit
exposed on rotated fault block with beds dipping steeply to west along east flank of St. Peter’s Dome; unconformably underlies the Santa Fe Group;
bottom of unit not exposed; maximum observed thickness about 200 m.
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(See accompanying report).

Photo 1. Photo looking north across Ancho Canyon at three Tshirege Member, Bandelier Tuff outflow sheets (Qbt,.;)
overlying the Otowi Member, Bandelier Tuft (Qbo). VPN=Vapor phase notch atop sheet 1; TP=Tsankawi Pumice; and
WT=apparent paleo water table horizons defined as clinoptiloite alteration bands. Auto below Qbo label on NM Highway
4 for scale.

Photo 2. Photo looking south southeast along Pajarito fault zone south of NM Highway 4; this sector of the fault zone
contains two main breaks; U=Up, D=down.
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