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DEPARTMENT OF THE INTERIOR
UNITED STATES GEOLOGICAL SURVEY

DESCRIPTION OF CENOZOIC MAP UNITS

Qal ALLUVIUM (0-100(?) ft)—silt, sand, and gravel; mainly de-
posits of recent streams.

Qf  FAN DEPOSITS (0-100(?) ft)—coarse sand and gravel; mainly
deposits of transient streams with steep gradients.

Ql  LANDSLIDE DEPOSITS (0-150(?) ft).

Qls TUFFACEOUS LAKE SEDIMENTS (0-100+ ft)— thin-bed-
ded clay, silt, and sand deposited in lakes within the
Valles Caldera; commonly contain fossil leaf and other
plant remains; interbedded with tuffs of the Valle
Grande Member of the Valles Rhyolite.

Qg TERRACE GRAVELS —terrace gravels of the Chama River
and Rio Grande and their tributaries, mainly north of
White Rock Canyon. Well-rounded pebbles, cobbles, and
boulders of Precambrian quartzite, crystalline rocks, and
subordinate voleanic rocks.

VALLES RHYOLITE:

BANCO BONITO MEMBER (100-500 ft)—thick flow of por-
phyritic obsidian containing phenocrysts of quartz,
sanidine, plagioclase, biotite, hornblende, and pyroxene.

Qvec  EL CAJETE MEMBER (0-250 ft)—well-bedded to crudely-bed-

ded air-fall deposits consisting of blocks and lapilli of
rhyolite pumice containing phenocrysts of quartz, sani-
dine, plagioclase, biotite, hornblende, and pyroxene.
Qubr  BATTLESHIP ROCK MEMBER (50-400 ft)—nonwelded to part-
ly welded ash-flow deposits, composed of rhyolitic ash,
and pumice lapilli and blocks, containing quartz, sani-
dine, plagioclase, hornblende, and pyroxene phenocrysts;
a valley deposit confined to uppermost Canon de San
Diego.
VALLE GRANDE MEMBER

Qwvf Volcanic domes and flows (200-2,500 ft)—predominantly
porphyritic rhyolites containing major phenocrysts of
quartz and sanidine with lesser plagioclase, biotite, horn-
blende, and pyroxene.

Qwvt Bedded rhyolite tuffs and tuff brececias (0-500(?) ft.)

Qure  REDONDO CREEK MEMBER

Rhyolite dome, dike, flows, and interlayered tuffs
(0-500 ft); characterized by lack of quartz and by
phenocrysts of plagioclase mantled by sanidine;
also contains biotite and pyroxene phenocrysts.

Qvdc  DEER CANYON MEMBER

Rhyolite dome-flow, associated breccias, and bedded
tuffs (25-100 ft). Predominantly coarsely porphyritic
lithoidal rhyolite typically containing abundant pheno-
crysts of sanidine and bi-pyramidal quartz.

Qcf CALDERA FILL (0-2,500 + ft)—coarse breccia, gravel, sand
and silt deposited within the Valles Caldera. Predomi-
nantly voleanic detritus but locally contains large blocks
of Paleozoic limestone and red sandstone. Some coarse
breccia units represent landslide deposits from the cal-
dera walls. Includes early-formed caldera lake sediments

and some pyroclastic deposits.
CERRO RUBIO QUARTZ LATITE

Qvbb

Qeri Shallow intrusion of medium- to light-gray biotite-horn-
blende quartz latite.
Qcrv Volcanic dome of red to gray biotite-hornblende quartz
latite.
CERRO TOLEDO RHYOLITE
Qct Voleanic domes; mainly gray lithoidal rhyolite, commonly

lithophysal, and subordinate obsidian, containing small
sanidine and rare quartz phenocrysts.

Qctt Rhyolite tuffs and tuff breccias (0-200+ ft); includes hot
avalanche deposits from the Rabbit Mountain center.

Qb BANDELIER TUFF (30-900+ ft)

Predominantly nonwelded to densely welded ash-flow de-
posits consisting of rhyolite ash and pumice, typically
containing bipyramidal quartz and chatoyant sanidine
phenocrysts,

Qbt  TSHIREGE MEMBER (50-900+ ft)—nonwelded to densely
welded ash flow deposits, characteristically containing
sparse to abundant cognate(?) inclusions of hornblende-
rich quartz-latite pumice, and sparse accidental lithic
inclusions. As mapped includes 3-12 ft of basal, bed-
ded, air-fall pumice. (Tsankawi Pumice Bed).

Qbo  OTOWI MEMBER (0-600+4 ft)—nonwelded to densely welded
ash-flow deposits, characteristically containing abun-
dant accidental lithic inclusions. As mapped includes
0;30 ft of basal, bedded, air-fall pumice. (Guaje Pumice
Bed).

Qer EL RECHUELOS RHYOLITE —volcanic domes and a single
small pumice cone. Pumice, perlite, and obsidian con-
taining rare, small quartz and sanidine phenocrysts.

QTe RIVER GRAVELS (0-200 ft)—gravels of the Rio Grande and
Chama Rivers and locally of their tributaries. Well-
rounded pebbles, cobbles, and boulders mainly of Precam-
brian quartzite and crystalline rocks, but containing
minor voleanic rocks. Interbedded with pediment gravel
( QTpg ), Puye Formation, and basalts of Santa Ana Mesa
and White Rock Canyon and old alluvium ( QTal ).

Qbtn BASALTIC ANDESITE OF TANK NINETEEN (50-500(?) ft)—
basaltic andesite lavas forming a broad hummocky shield
in the western Cerros del Rio. Overlies Otowi Member
of Bandelier Tuff and Cerro Toledo Rhyolite tuffs in
lower White Rock Canyon.

QTb BASALTIC LAVAS AND TUFFS OF CERROS DEL RIO,

SANTA ANA MESA, AND EL ALTO
Santa Ana Mesa: Predominantly olivine-augite basalt flows
and associated scoriaceous vent pyroclasties (0-1,000 ft).
Cerros del Rio: Mainly basaltic andesite flows and tuffs
(0-1500 ft) commonly containing quartz xenocrysts.
As mapped includes hornblende andesites of Tetilla
Peak, Cerrito Portillo, and Ortiz Mountain (Pankey
Peak).
El Alto: Olivine-augite basalt flows and cinders (0-200 ft);
commonly containing quartz xenocrysts.

QTp PUYE FORMATION (50-700 ft)—conglomerate and coarse
sand with numerous interlayered lithic lapilli tuff beds
and lahar (mud flow) deposits. Composed predominantly
of dacite, rhyodacite and quartz latite debris derived
from contemporaneous erosion and volcanism of the
Tschicoma Formation. The basal Totavi Lentil (0-80 ft),
not separately mapped, consists of well-rounded boulders
and cobbles of Precambrian quartzites and ecrystalline
rocks, probably channel gravels of the ancestral Rio
Grande. As mapped in the vicinity of Totavi, the upper
part of Puye includes 5-30 ft of interlayered lake clays
and basaltic ash.
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QTpe

QTal OLD ALLUVIUM (thickness unknown)—predominantly vol-
canic sand and gravel accumulated locally between St.
Peters Dome and the Rio Grande. In part interbedded
with river gravels ( QTg ) of the Rio Grande. Probably
time equivalent to Puye Formation.

QTpe PEDIMENT GRAVEL (50-100 ft)—weakly cemented gravel
consisting entirely of voleanic rock types; derived from
pedimentation of the Keres Group and the Cochiti For-
mation.

Tt TSCHICOMA FORMATION (0-3,000+ ft)—predominantly
coarsely porphyritic dacite,rhyodacite,and quartz latite
containing pyroxene, hornblende, biotite, plagioclase, and
occasionally quartz phenocrysts. Thick massive flows
and domes. Associated pyroclastics mapped as part of
the Puye Formation.

Tib  LOBATO BASALT (0-600 ft)—olivine-augite and titaniferous
augite basalts, commonly containing xenocrystic quartz;
predominantly flows.

BEARHEAD RHYOLITE (0-2,000+ ft)—vitric to lithoidal
rhyolites containing conspicuous phenocrysts of quartz,
sanidine, and biotite.

Tbi Volcanic domes and shallow intrusions.

Tbf Predominantly thick lava flows.

Tbp PERALTA TUFF MEMBER (0-2,000(?) ft)—bedded rhyolite
tuffs and tuff breccias, locally stream-reworked.

PALIZA CANYON FORMATION:

Tpd Coarsely porphyritic dacites, rhyodacites, and quartz la-
tites containing pyroxene, hornblende, biotite, and
occasionally quartz phenocrysts. Mainly thick massive
flows and dome-flows (0-800 ft).

Tpa Mainly hypersthene-augite andesites amd subordinate
olivine-bearing basaltic andesites. Flows, flow brec-

“‘cias, tuff breccias, and dikes, undividedl (0-2,000+ ft).
As mapped includes some gravels of the Cochiti For-
mation,

Tpb Predominantly olivine-augite basalt flowsi (0-200 ft).

Te  COCHITI FORMATION (0-1,500(?) ft)—poorily consolidated
gravel and sand composed predominantly of volcanic
detritus derived from the Keres Group. As mapped lo-
cally includes some interlayered beds of Peralta Tuff
Member of the Bearhead Rhyolite. The facies beneath
Santa Ana Mesa contains increasingly more abundant
granitic detritus southward.

CANOVAS CANYON RHYOLITE (0-900 ft)—vitric to lithoidal
rhyolite generally containing no or very few tiny pheno-
crysts. Borrego Dome and the uppermiost flow in the
Bear Springs area contain conspicuous biotite, sanidine,
and quartz phenocrysts.

Teci Volcanic domes and shallow intrusions.

Tee Flows and bedded tuffs undivided (0-150 ft). As mapped
in the Borrego Mesa area includes lower part of Cochiti
Formation.

Teb  BASALT OF CHAMISA MESA
Thin, multiple flows.
Tsf SANTA FE FORMATION AS USED BY H.T. U. SMITH (1938),
DENNY (1940), AND GALUSHA (1966) (0-5,0000+ ft): Poorly
consolidated buff, red, or gray arkosic sand, silt, clay,
and pebble beds, with minor, thin, white or green ash
beds. As mapped east of the Rio Grande, includes
Ancha and Tesuque(?) Formations of Spiegel and
Baldwin (1963).
Tsfb Interbedded basalt flows (0-50 ft).

Tab  ABIQUIU TUFF OF SMITH (1938)  (0-1,200+ ft)—mainly
white to light-gray tuffaceous sand and conglomerate;
includes basal gravel member (60-300 ft), composed of
Precambrian crystalline rock types, and a thin (5-25 ft)
chert bed (Pedernal Chert Member of Church and Hack,
1939). The Abiquiu west of La Grulla Plateau consists
only of the basal gravel and chert. Includes tuffaceous
sediments of questionable correlation at, the mouth of
Santa Fe Creek Canyon.

Tzs  ZIA SAND FORMATION OF GALUSHA (1966) (1,000 + ft)
—poorly consolidated, predominantly light gray to yel-
lowish, greenish-,and pinkish-gray arkosic sands, locally
crossbedded and containing caleareous ledges and silici-
fied ash in the upper part.

Tvi VOLCANIC AND INTRUSIVE ROCKS OF THE BLAND
DISTRICT UNDIVIDED

Basaltic, andesitic, and dacitic flows and tuff breccias
intruded by small stocks, dikes, and sills of granodiorite;
pervasively chloritized and locally mineralized. Thick-
ness unknown.

Tev ESPINASO VOLCANICS OF STEARNS (1943) (2,000 + ft)—
latitic tuffs, tuff-breccias, and flows from centers in the
Cerrillos Hills and Ortiz Mountains, southeast of the map
area.

Ter EL RITO FORMATION OF SMITH (1938) (0-400 ft)—red to
gray sandstone, conglomerate, and shale.

(0-150 ft)—olivine basalt.
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Te  GALISTEO FORMATION (0-2,000+ ft)—red and tan tovarie- 35°45'
gated shale, siltstone, sandstone and conglomerate. In
the St. Peters Dome area, includes overlying volcanic
debris resembling the Espinaso Voleanies of Stearns
(1943).
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