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Geologic map of the Chimayo quadrangle,

Rio Arriba and Santa Fe Counties, New Mexico
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Daniel J. Koning

New Mexico Bureau of Geology and Mineral Resources, 801 Leroy Place, Socorro, NM 87801

A%proximate contact between the Pojoaque and Skull
Ridge Members of Galusha and Blick (1971), southwest
corner of quadrangle only. Impossible to map to the east
within Lithosome A.

Normal fault. Solid where exposed, dashed where
approximately known, dotted where concealed. Bar-ball
on downthrown side. Tic shows dip of the fault plane.

Monoclinal fold. Solid where exposed, dashed where
approximately known, dotted where concealed.

Ashes of the Tesuque Formation:

«— Chamita lower tuffaceous zone (CLTZw)

» Upper coarse white ashes (ATZw) Alcalde
»— Middle mixed ash (ATZm) tuffaceous
~— Basal black ashes (ATZb) zone

«— Espafiola tephra zone (ETZ)
Coarse white ash zone (CWAZ)

Fine, white ashy sandstone in basal lithosome A coarse
upper unit (FWABCU)

v— Upper Pojoaque white ash zone (PWAZu)
1— Lower Pojoaque white ash zone (PWAZI)

Non-correlated white ashes in Pojoaque Mbr. white ash
zone (NCWA)

Gray coarse ash of lower Pojoaque Mbr. (PLGCA)
v— Fine white ash in upper Skull Ridge (?) Mbr. (SRUA)
Gray ash beds in Skull Ridge Mbr. (SGRA)

o« — ao— Ash Alpha of Skull Ridge Mbr. (SGAA)

—4——14——14— White ash #4 of Skull Ridge Mbr. (SGWA4)
—3——3—3— White ash #3 of Skull Ridge Mbr. (SGWA3)
—a—a——a— White ash #2a-c of Skull Ridge Mbr. (SGWA2abc)
—2—2——7— White ash #2 of Skull Ridge Mbr. (SGWA2)
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SCV-1554 (White)

Elliot #1
®
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Altered bed east of Chimayo (ACWB)

Horizontal bedding.

Strike and dip of inclined bedding.

Strike and dip of inclined bedding determined remotely.
Strike and dip of inclined metamorphic foliation.

Paleocurrent vectors; tail of arrow is located at measure-
ment. Measurements taken from: imbrication (i), channel-
axis (c), foreset dip direction (f), tool marks, grooves (t).

Fossil locality site.
Domestic-water supply well.

Exposed strath surface of exhumed basal Tesuque Fm. on
Proterozoic bedrock.
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MAP UNITS

(Partial description of units;
complete descriptions, including ashes and references, are found in the accompanying report.)

CENOZOIC
Quaternary

Older eolian sand and slopewash deposits, Espafiola Formation (middle to upper Pleistocene) — Reddish yellow to strong brown
(7.5YR 6-7/4-6) silt and very fine- to fine-grained sand with minor coarser sand and very fine to coarse, poorly sorted, subangular to
subrounded, granitic pebbles, predominantly located within 0.5 m of the basal contact. This basal material is probably small channel-fill
alluvium or slopewash deposits, while finer sediment above is eolian, but may have been reworked by slopewash. A zone of calcium
carbonate precipitation (about 0.5 m-thick) has commonly developed in the Tesuque Formation immediately beneath this deposit.
Correlative to the ~10-300 ka-old Espafiola Formation of Galusha and Blick (1971). Weakly consolidated and 1-2 m thick.

Younger alluvium (Holocene) — Sand, silty sand, gravelly sand, and sandy gravel, with minor silt beds, that underlie modern valley
floors. Gravel is clast-supported, poorly sorted, subrounded to subangular, and generally consists of pebbles. Sand is very fine- to very
coarse-grained, subangular to subrounded, and poorly to well sorted. Unit generally exceeds 2 m in thickness, base rarely exposed.

Older alluvium (middle to upper Pleistocene) — Light yellowish brown to very pale brown (10YR 6/4 and 10YR 7/3-4) terrace deposits
of sand and gravel; these generally are comprised of channel-fill deposits from tributary drainages, and are at various heights relative
to the modern streams. Gravel is clast-supported, subrounded to subangular, and moderately to poorly sorted. Composition depends
on source area of sediment. Sand is poorly to moderately sorted, subrounded to subangular, and commonly arkosic. Loose, with local
calcium carbonate-cemented zones. Up to 9 m thick.

Santa Cruz River Terraces

Lower thick terrace deposit of Santa Cruz River (middle to upper Pleistocene) — Sandy gravel, gravelly sand, sand, and silt. The
basal 2-4 m is composed of grayish, clast-supported quartzite and granite cobbles, while the overlying sediment contains fine-grained
(overbank) deposits and about 25-35% coarse channel-fill deposits. Quartzite clasts are rounded to subrounded and generally cobble-
size, but granite clasts are subangular to subrounded and generally pebble-size. Upper fine-grained, overbank sediment is light brown
to reddish yellow (7.5YR 6/4-6) silt and very fine- to medium-grained sand, with 5-50% coarse- to very coarse-grained sand and pebbles.
Strath is 27-37 m above the Santa Cruz River. Unit correlates to Qtsc4 in the Espafiola quadrangle to the southwest (Koning, 2002a),
which is interpreted to be around 70-90 or 120-130 ka based on C and amino-acid racemization chronologic data for Rio Grande terraces
(Dethier and Reneau, 1995; Dethier and McCoy, 1993). Deposit is loose and up to 18 m thick.

Middle terrace deposit of Santa Cruz River (middle Pleistocene) — Light yellowish brown to light brown (10-7.5YR 6/4) sandy gravel.
Gravel is mostly subrounded, poorly sorted, cobbles with subordinate pebbles; clasts are mostly granite with subordinate quartzite; sand
is very fine- to very coarse-grained, poorly sorted, subrounded to subangular, and arkosic to lithic-rich arkosic. Strath is 68-72 m above
the Santa Cruz River. Comparison of these strath heights with *C and amino-acid racemization chronologic data for various Rio Grande
terraces (Dethier and Reneau, 1995) suggests an age of 150-280 ka. Deposit is loose and 1-8 m thick.

Upper terrace deposit of Santa Cruz River (lower to middle Pleistocene) — Light yellowish brown to brownish yellow (10YR 6/4-6)
sandy gravel. Gravel has subequal cobbles and pebbles, clast-supported, subrounded, poorly sorted, and composed of granite with
subordinate quartzite and minor quartz. Sand is medium- to very coarse-grained, subangular, poorly sorted, and arkosic; scoured lower
contact. Strath is 86-90 m above the Santa Cruz River. Comparison of the strath height with *C and amino-acid racemization chronologic
data for various Rio Grande terraces (Dethier and Reneau, 1995) suggests an age of 250-500 ka. Deposit is loose and 1-6 m thick.

Uppermost terrace deposit of Santa Cruz River (lower Pleistocene) — High-level sandy gravel adjacent to the deep canyon cut by the
Rio Quemado in the extreme southeast corner of the quadrangle. Gravel is mostly cobbles and boulders, with subordinate pebbles.
Clasts are generally subrounded to rounded, and consist of quartzite with 1-5% sheared granite and 20-35% vein quartz (the latter only is
found in the pebble fraction, and may be angular to subangular). Approximately 3-5 m thick.

Caiiada Ancha Terraces

Lower, middle, and upper terrace deposits of Caifiada Ancha (middle to upper? Pleistocene) — Sandy gravel with 10-25% boulders and
approximately subequal cobbles and pebbles; unit is coarser than underlying Ttac2. Gravel is clast-supported, poorly sorted, subrounded,
and granite clasts are subequal or more abundant than quartzite clasts. Sand is subrounded to subangular, moderately to poorly sorted,
and arkosic. Loose; generally 1- 2 m-thick. This is a strath terrace that is restricted to the south side of Cafiada Ancha and its tributary
Cafiada de Apache. It is subdivided into three units based on topographic position of the straths; however, because the correlated terrace
straths appear to have a lower gradient than the modern arroyo floor (i.e., the terraces converge upstream with the modern arroyo floor),
height above the modern valley floor varies considerably for a given terrace:

Lower terrace (middle to upper(?) Pleistocene) — 6-30 m above the modern valley floor.
Middle terrace (middle Pleistocene) — 1-6 m above Qta3.

Upper terrace (middle Pleistocene) — 6-9 m above Qfa2.

Caiiada de las Entraiias Terrace

Terrace deposits on the south slopes of Cafnada de las Entrafias (lower to middle Pleistocene) — Sandy gravel. Gravel consists of
approximately 50% cobbles, 30% pebbles, and 20% boulders (by volume) and composed totally of quartzite. Maximum clast sizes: 45x28,
42x28, 43x18, 30x22, and 32x25 cm.

Rio de Truchas Terraces

Terrace deposits of the Rio de Truchas (Pliocene to upper Pleistocene) — Sandy gravel with minor boulders and approximately subequal
cobbles and pebbles; no clear bedding seen in available exposures; coarser than underlying Ttac2 and Ttacl. Generally less than 3 m thick.
Six terrace levels are differentiated based on topographic position of the straths. However, because the correlated terrace straths appear
to have a lower gradient than the modern arroyo floor (i.e., the terraces converge upstream with the modern arroyo floor), height above
the modern valley floor varies considerably for a given terrace:

Lowermost terrace (upper Pleistocene) — 24-30 m above the Rio de Truchas.
Second lowest terrace (middle to upper Pleistocene) — 12-43 m above the Rio de Truchas.
Lower middle terrace (middle Pleistocene) — 30-60 m above the Rio de Truchas.

Upper middle terrace (middle Pleistocene) — Approximately 48-84 m above the Rio de Truchas and 8-24 m above Q#4. Locally
subdivided into Q#3a (slightly higher) and Qft3b (slightly lower).

Second highest terrace (lower Pleistocene) — Also on top of ridge between Cafiada Ancha and Rio de Truchas, but approximately
30 m below Qtt1.

Uppermost terrace (Pliocene to lower Pleistocene) — Occupies top of ridge between Caftada Ancha and Rio de Truchas.

Thick fill terrace deposit of Rio de Truchas, undifferentiated (middle to upper Pleistocene) — Sandy gravel to gravelly sand; more
pebbles than cobbles, and 1-10% boulders; gravel is moderately to poorly sorted, subrounded, and consists of quartzite with 20-35%
granite, 20-30% quartz (including quartzite), and 1-5% gneiss. Loose to weakly consolidated. Base of deposit not observed, maximum
thickness 18-35 m.

High-level sandy gravel (Pliocene?) — Sandy gravel composed of pebbles and cobbles with 1-20% boulders (by volume); gravel
composed of quartzite with about 10% granite and 10-15% quartz. Loose and up to 25 m thick.

Tertiary
Tesuque Formation

The Tesuque Formation was first proposed by Spiegel and Baldwin (1963) for Miocene basin-fill sediment deposited in the Rio Grande
Rift near Santa Fe, and later subdivided into several members, including the Nambé, Skull Ridge, and Pojoaque Members by Galusha
and Blick (1971). While the author mapped these members in the Cundiyo quadrangle to the south (Koning et al., 2002), their lithologic
differences are slight to none on the Chimayo quadrangle and the lithostratigraphic characteristics of their respective contacts are generally
absent. For example, White Ash #1, which constitutes the basal contact of the Skull Ridge Member, is not present on this quadrangle.
Due to the difficulties in mapping these members here, and in an attempt to further refine the stratigraphy of the Tesuque Formation, the
author differentiated thirty informal units, and one formal unit (the Cejita Member), based on texture and composition. Correlation with
the Pojoaque, Skull Ridge, and Nambe Members is attempted, but some lithologic units clearly extend across their projected contacts.

In terms of composition and sedimentary characteristics, two general lithosomes having unique provenance were differentiated,
following Cavazza (1986). Lithosome A is typified by medium to thick, tabular beds of clayey-silty sandstone interbedded with coarse
channel-fill deposits deposited on an alluvial slope along the western flank of the Sangre de Cristo Mountains, and derived from the
granite-dominated crystalline bedrock of these mountains south and west of Truchas Peaks. Lithosome B is characterized by low-energy
floodplain deposits of very thin to medium, tabular bedded siltstone, very fine- to fine-grained sandstone, mudstone, and claystone
adjoining relatively broad, fluvial channel-fills composed of cobble- to pebble-conglomerate and sandstone. The gravel of lithosome B is
much more hetereolithic than that of Lithosome A, and consists of Paleozoic limestone, sandstone, and siltstone with subordinate clasts of
quartzite, chert and quartz, felsic to intermediate volcanic rocks, and granite. Within lithosome A or B, the sediment is further subdivided
based on gross texture, which also considers the relative abundance of channel-fills and “extra-channel sediment” in the unit. The latter
informal term refers to clayey-silty sandstone and pebbly silty-clayey sandstone generally deposited in medium to thick, tabular beds
which do not appear to fill discrete or well-defined channels. They are relatively structureless or bioturbated, and locally contain reddish,
Bt or Bw soil horizons at their tops, typically 10-30 cm-thick.

Lithosome A, coarse upper unit, non-cemented (upper middle to upper Miocene) — Sandy and gravelly conglomerate channel-fill
complexes interbedded with minor (less than 30%), slightly-muddy, extra-channel sandstone. Gravel are commonly clast-supported,
subrounded to rounded (quartzite) and subrounded to subangular (granite), poorly to moderately sorted, locally imbricated as to indicate
northwest-directed paleoflow, and consist of pebbles, 20-50% cobbles, and 1-5% boulders. Channel-fill sand is very pale brown (10YR
7/3-4) to light yellowish brown (10YR 6/4), fine- to very coarse-grained (mostly medium- to very coarse-grained), subangular to angular,
poorly to moderately sorted, and arkosic arenite. Local paleosols compose 1-3% of exposure, are 10-30 cm thick, and generally marked by
having a reddish Bw or Bt horizon(s) with moderate to strong, coarse, subangular to angular blocky ped structure. This unit is generally
found under the highest surfaces of the plateau in the central and northeastern parts of the quadrangle and differs from the underlying
Ttacl unit by being generally non-cemented and coarser, and the contact between the two is gradational over ~30 m. It contains the coarse
white zone, the Espanola tephra zone, and the Alcalde tuffaceous zone (these extend from unit Ttac1 into the lowermost part of this unit).
One of the coarse white ashes at the head of Arroyo de Cueva in the southeast quadrant was dated at 12.7 Ma using zircon fission-track
dating methods (Manley, 1979). The Pojoaque white ash zone has not been found in this unit. Thus, this unit is interpreted as having an
age of 13 to 8 Ma, and possibly even younger near the very top of the unit. 150-170 m thick.

Lithosome A, coarse upper unit (upper middle to upper Miocene) — Slightly clayey-silty sandstone extra-channel deposits interbedded
with greater than 15% coarse channel-fill deposits of sandy conglomerate to gravelly sandstone. Extra-channel sediment is pink to
very pale brown (7.5-10YR 7/3-4) and light brown (7.5YR 6/4), the silt-clay content is estimated at 1-5%, and it generally is moderately
to well consolidated and weakly cemented by calcium carbonate. Its sandstone is an arkosic arenite, subangular, poorly sorted, and is
generally very fine-grained, with trace to 3% scattered pebbles. Channel-fill conglomerate is clast-supported, includes pebbles with minor
cobbles, poorly to moderately sorted, and composed of granite (subangular to subrounded) with subordinate quartzite (subrounded to
rounded). Its arkosic arenite sandstone is poorly to moderately sorted and commonly exhibits moderate to strong cementation by calcium
carbonate, especially near channel bases. Paleosols occupy 1-5% of sediment volume. These are commonly 20-30 cm-thick and contain
of a 10-25 cm-thick reddish yellow to yellowish red (7.5YR 6/6-5YR 5-6/6) Bt or Bw horizon, often with a moderate to strong, medium to
coarse, subangular to angular blocky ped structure, and locally overlie a calcic horizon exhibiting Stage I carbonate morphology. Lower
contact is gradational with units Ttbc (to west) and Ttaf1 (to east). The unit contains the coarse white ash zone, the Espafiola tephra zone,
and the Alcalde tuffaceous zone, and appears to lie above the Pojoaque White Ash zone. Thus, it is interpreted to range in age from 13.2
to 7 Ma. 130-230 m thick.

Ttac1

Ttac2

View to southwest from near the top of the Santa Cruz escarpment. The gravelly, non-consolidated
Ttac2 unit is in the foreground, and the Ttac1 unit is in the back. Note the abundant strongly cemented
channel-fills in the Ttac1 unit. Photo taken by Sean D. Connell near the head of Arroyo de los Ajuelos.

Quartzite-dominated, coarse unit, non-cemented (upper middle to upper Miocene) — Similar in sedimentologic properties to Ttac2
except that quartzite clasts are generally more abundant than granite clasts and sand grains are more subrounded; non-cemented and
loose to weakly consolidated. Lower contact is gradational (over 12-25 m) with the underlying unit Ttaq1 and is well-exposed on the ridge
northeast of Rio de Truchas. It is in the same stratigraphic position as Ttac2, and its age range is also probably 13-8 Ma. 150-170 m thick.
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Quartzite-dominated, coarse unit (upper middle to upper Miocene) — Similar in sedimentologic properties to Ttacl except that quartzite
clasts are generally more abundant than granite clasts and the sand is more subrounded. In the Velarde quadrangle 0.5-1.0 km north of
the Chimayo quadrangle, this unit contains the basal black ash of the Alcalde tuffaceous zone, which has an *’Ar/*Ar age of 9.4 + 0.46 Ma.
The base of the unit is probably in a similar stratigraphic position as Ttacl. Thus, its interpreted age is 13-9 Ma. 130-150 m thick.

Primary and fluvially reworked eolian deposits of the upper Tesuque Formation (upper Miocene) — White (10YR 8/1) to light gray
(10YR 7/2), fine-upper to coarse-lower cross-stratified sandstone. The sand is moderately sorted, subrounded to subangular, and consists
of quartz with 12-15% potassium feldspar and 15-20% lithic grains (mostly felsic to intermediate volcanic grains; only minor mafics);
volcanic grains are more subrounded than quartz grains. Unit is moderately consolidated and interbedded within unit Ttacl. It is
interpreted to represent eolian deposition on the distal lithosome A alluvial slope in the upper Miocene. Unit lies at least 6 m above the
upper beds of the Alcalde tuffaceous zone, one of which had an “Ar/*Ar age of 9.4 + 0.46 Ma. Accordingly, this unit is probably around
9 Ma. 4-24 m thick.

Lithosome B, Cejita Member (upper middle to upper Miocene) — This unit is best described in two sections. The lower section,
exposed along the escarpment north of the Santa Clara River, consists of fluvial sandstone and conglomerate channel-fill deposits and
associated floodplain deposits of silt, fine sand, and clay. Channel-fill conglomerate is clast-supported, composed of pebbles with 20-50%
cobbles, and the clasts are poorly to moderately sorted, locally imbricated (giving south to west paleo-flow), and generally subrounded;
the sandstone is a litharenite to lithic arkose, pale brown to light yellowish brown (10YR 6/3-4) to very pale brown (10YR 7/3), fine- to very
coarse-grained, subangular to subrounded, moderately to poorly sorted. Floodplain deposits consist of pale brown to light yellowish
brown (2.5Y-10YR 6/3), light gray (10YR 7/2), and light brown to reddish yellow (7.5YR 6/4-6) siltstone, very fine- to medium-grained
sandstone, and brown (7.5YR 5/3-4) mudstone and claystone. Upper contact is conformable with unit Ttacl and the lower contact
with unit Ttafl is disconformable: it is sharp and scoured with up to 60 cm of relief, and contains large rip-ups (up to 140 cm long)
of underlying strata. Given its stratigraphic position above the Pojoaque White zone and below the coarse white ash zone, as well as
Barstovian-age fossils in the base of this unit ~2 km west of the quadrangle the age range of the lower, coarser part of the Cejita Member
is about 13.0-12.8 Ma Ma. Up to 80 m thick.

The upper section of the Cejita Member, exposed in the northwest corner of the quadrangle, generally consists of floodplain deposits with
minor channel-fill complexes of conglomerate and sandstone. Floodplain deposits are comprised of brown to light brown (7.5YR 5-6/4)
and light yellowish brown to pale brown (10YR 6/3-4) mudstone and pale brown to very pale brown (10YR 6-7/3) siltstone, moderately
consolidated. Conglomerate in channel-fill complexes contain mostly pebbles with 10-25% cobbles; clasts are subrounded to rounded
and poorly to moderately sorted. Channel-fill sandstone is a litharenite, light yellowish brown to pale brown (2.5Y-10YR 6/3) or pale
yellow (2.5Y 7/3), subangular to subrounded, moderately to poorly sorted. Only minor strong to moderate cementation; channel-fills are
generally loose. The exposed upper Cejita Member on this quadrangle is at least 20 m thick, and probably 9-10 Ma.

Lithosome A, finer upper unit, non-cemented (lower to middle Miocene) — Extra-channel sediment with 35-50% channel-fill complexes.
Sediment similar to unit Ttafl (see below) but is weakly to moderately consolidated and lacks cemented channel-fills. Extra-channel
sediment is structureless and composed of a light brown to reddish yellow (7.5YR 6/4-6), subangular, moderately sorted, silty very fine-
to medium-grained arkosic arenite sandstone. Channel-fill complexes are comprised of 1-2 m thick pebbly arkosic arenite sandstones,
medium- to very coarse-grained, subangular, poorly sorted, and conglomerates. Conglomerate gravels contain 15-30% poorly sorted
cobbles, and consist of ~35-50% rounded to subrounded quartzite clasts, and 50-65% subrounded to subangular granite clasts. Unit grades
upward into Ttacl and was deposited on a medial alluvial slope associated with Lithosome A. Age is probably similar to that of Ttafl
(13-17 Ma). Approximately 65-70 m thick.

Lithosome A, finer upper unit (lower to middle Miocene) — Extra-channel and overbank deposits with 3-30% coarse channel-fills
of pebbly sandstone and sandy pebble-conglomerate. Extra-channel sediment consists of an arkosic arenite silty sandstone, pink to
very pale brown (7.5-10YR 7/3-4), very fine- to medium-grained, subangular to subrounded, and moderately to well sorted. Overbank
sediment consists of siltstone, very fine- to medium-grained sandstone, and subordinate brown to light brown (7.5YR 5-6/4) mudstone.
Well to moderately consolidated. Channel-fills are composed of fine- to very coarse-grained sandstone and sandy-pebble conglomerate.
The conglomerate is clast-supported, dominated by pebbles, and clasts are subrounded to subangular, poorly to moderately sorted, and
composed of granite with 3-45% quartzite. Channel-fill sandstone is arkosic arenite, typically fine- to very coarse-grained, subangular
to subrounded, and moderately to poorly sorted. 10-50% of channel-fills are strongly to moderately cemented, while the remainder are
weakly to non-cemented. The uppermost part of this unit tends to be redder, which corresponds to the “salmon interval” of Galusha and
Blick (1971) and the Ttap2 unit of Koning (2002a) and Koning and Manley (2003). Lower contact is gradational. It contains the Pojoaque
White Ash zone in its upper portions and the “upper Skull Ridge white ash” between Arroyo de los Ajuelos and Canada de los Mogote,
which suggests an age of 15.2-13 Ma in the western part and perhaps extending as old as 17-16 Ma in the east. 80-120 m thick.

Lower lithosome A unit in Pojoaque Member (middle Miocene) — Extra-channel and overbank deposits with 3-5% coarse channel-fills
of pebbly sandstone and sandstone. Extra-channel and overbank deposits consist of light yellowish brown (10YR 6/4) to reddish yellow
(7.5YR 6/6), very fine- to fine-grained sandstone and siltstone, with minor brown (7.5YR 5/4) mudstone. Coarse channel-fills commonly
fine-upward, with pebbles locally near base, and are arkosic. Unit contains at least two strongly cemented ashes and ashy sandstones
up to 50 cm thick. Channel-fills are commonly moderately to strongly cemented; extra-channel and overbank sediment are weakly to
moderately consolidated. Unit correlates to unit Ttapl in the San Juan Pueblo quadrangle to the west (Koning and Manley, 2003). White
ashes in this unit appear to lie below the Pojoaque white ash zone, so this unit probably has an age of 14-15 Ma. Approximately 15-20(?)
m thick.

Middle lithosome A unit in Tesuque Formation (lower to middle Miocene) — Extra-channel and overbank deposits with 3-10%
coarse channel-fills of pebbly sandstone and sandy pebble-conglomerate. Extra-channel and overbank deposits consist of pink to light
brown (7.5YR 6-7/4), silty very fine- to medium-grained sandstone with minor siltstone and claystone. Sandstone is an arkosic arenite,
subangular, moderately to well sorted, and weakly to well consolidated. Channel-fill deposits are composed of pebbly sandstone and
sandstone with minor sandy pebble-conglomerate. Unit becomes coarser and contains more channel-fill deposits (up to 30-40%) towards
the Sangre de Cristo Mountains near the eastern quadrangle boundary. Ttam probably ranges in age from 18 to 15 Ma, and prdominantly
lies in the Skull Ridge and Nambé Members, but may possibly extend into the Pojoaque Member at its westernmost extent. 120-170 m.

Upper lithosome A unit of Skull Ridge Member (middle Miocene) — Pink to very pale brown (7.5YR-10YR 7/3-4) and light brown to
light yellowish brown (7.5-10YR 6/4) siltstone and silty, very fine- to fine-grained, well sorted arkosic arenite sandstone with less than 3%
relatively coarser channel-fill complexes. Locally, this unit contains abundant light brown (7.5YR 6/3-4) to light yellowish brown (10YR
6/4) mudstone. The unit probably correlates with units Ttas2 and Ttas3 of the Espafola quadrangle (Koning, 2002a), and is the westward
(basin-ward) equivalent of unit Ttam on this quadrangle. Based on the interpretation that this unit immediately underlies the Pojoaque —
Skull Ridge contact of Galusha and Blick (1971) (approximate age of 14.9 Ma, as interpreted by Koning, 2002a), it has an interpreted age
of 15.2-14.9 Ma. 60-70 m thick

Lower lithosome A unit of Skull Ridge Member (middle Miocene) — Pink to very pale brown (7.5YR-10YR 7/3-4) siltstone and silty,
very fine- to fine-grained, well sorted arkosic arenite sandstone with less than 3% coarse channel-fill complexes. Minor brown to light
brown (7.5YR 5-6/4) mudstone beds. Unit is commonly a ledge-former (more so than Ttas1). This unit, which underlies Ttam and overlies
Ttbsn, was deposited on a basin floor at the toe of the alluvial slope represented by lithosome A. North of Chimayo in the south-central
part of the quadrangle, this unit contains the Skull Ridge White Ashes 4 and 2, dated at 15.3-15.5 Ma and 15.5 Ma, respectively, by Izett
and Obradovich (2001) and McIntosh and Quade (1995). The unit is interpreted to have an age range of 15.2-16.0(?) Ma. 50-70 m thick.

Skull Ridge White

Ash #4
\\\Ttam\_

Ttas1

View of two lithosome A units of the middle Tesuque formation (Ttam and Ttas1). Ttas1 is
characterized by tabular, medium to thick beds of siltstone and silty very fine to fine sandstone that
are moderately to well consolidated and a ledge-former. The white bed is the Skull Ridge White
Ash #4. Photo taken along west side of Canada del Mogote by Sean D. Connell.

Upper, mixed provenance unit of Pojoaque Member (middle Miocene) — Generally pink (7.5YR 7/3) very fine- to medium-grained,
subrounded to subangular, well-sorted, moderately consolidated arkosic sandstone and silty sandstone. Minor (~10%) beds of light
brown to pink (7.5YR 6-7/4) siltstone and mudstone that are well-consolidated. The unit has yielded Barstovian-age fossils, and is
correlative to Ttmp2 on the San Juan Pueblo quadrangle (Koning and Manley, 2003), where it lies within the lower to middle Pojoaque
white ash zone; thus it is probably 14.0-13.5 Ma. 25-30 m thick.

Lower, mixed provenance unit of the Pojoaque Member (middle Miocene) — Located west of Arroyo de los Martinez, this unit consists
of distinctive distal alluvial slope (lithosome A) sediment interbedded with sediment of the basin floor (lithosome B). The former consists
of very pale brown (10YR 7/3) to light yellowish brown to light brown (7.5-10YR 6/4), very fine- to medium-grained, subrounded to
subangular, moderately sorted arkosic arenite sandstone, silty sandstone, and siltstone. The lithosome B sediment consists of floodplain
deposits with subordinate channel-fill deposits. These floodplain deposits are light brown to light yellowish brown (7.5-10YR 6/4) to
brown (7.5YR 5/3) siltstone, mudstone, and very fine- to fine-grained, well sorted, sandstone, and are moderately consolidated. The
lithosome B channel-fill deposits are pale brown (10YR 6/3) to minor light yellowish brown (10YR 6/4) sandstone, pebbly sandstone,
and sandy pebble-conglomerate. The sandstone is a litharenite with greenish quartz grains and reddish volcanic grains. It is fine- to very
coarse-grained, subrounded to subangular, and moderately sorted. The conglomerate gravel clasts are subrounded, mostly pebbles with
minor cobbles, poorly sorted, and are distributed throughout the channel-fill. The unit underlies Ttmp2, overlies Ttbp1, and lies above the
interpreted Skull Ridge — Pojoaque Member contact of Galusha and Blick (1971), which is interpreted at 14.9 Ma, and below the Pojoaque
white ash zone. These stratigraphic constraints support an age range of 14.9-14.0 Ma. Approximately 25-45 m thick.

Mixed provenance unit of the Skull Ridge Member (middle Miocene) — Lithosome A alluvial slope sediment interbedded with zones of
lithosome B fluvial sediment. The former consists of pink to light brown (7.5YR 6-7/3-4) to very pale brown (10YR 7/3-4), very fine- to fine-
grained, well sorted arkosic arenite sandstone, silty sandstone, siltstone, and minor mudstone. It contains 1-5% channel-fill complexes
up to 80 cm thick, and is moderately to well consolidated and weakly to strongly cemented by calcium carbonate. The lithosome B fluvial
sediment consists of floodplain deposits with minor coarse channel-fill deposits. Floodplain deposits are pale brown to brown (10YR
5-6/3) and light yellowish brown (10YR 6/4) siltstone, mudstone, and very fine- to fine-grained litharenite sandstone. The channel-fill
deposits are planar-laminated conglomerates up to 1.5 m thick, with litharenite sandstone, subrounded to subangular, moderately to well
sorted, and generally loose to weakly cemented by calcium carbonate. The gravel clasts are mostly subrounded, poorly sorted pebbles
with lesser cobbles. The unit overlies Ttam and underlies Ttas2 and Ttafl. It lies beneath the interpreted 14.9 Ma Pojoaque — Skull Ridge
contact of Galusha and Blick (1971), and also contains White Ashes 2 and 4 (as well as intervening ashes), which have interpreted ages of
15.3-15.5 and 15.5 Ma, respectively (Izett and Obradovich, 2001; McIntosh and Quade, 1995). Thus, this unit probably ranges in age from
16.0-14.9 Ma. 90-110 m thick.

Upper lithosome B unit of Pojoaque Member (middle Miocene) — Lithosome B fluvial sediment interbedded with minor sediment
of unit Ttafl. The lithosome B sediment consists of: 1) floodplain deposits of pale brown to brown (10YR 5-6/3) to light gray (2.5Y-10YR
7/2) claystone, mudstone, and siltstone, and light yellowish brown (10YR 6/4) very fine- to medium-grained sandstone. 2) Thick to very
thick (up to 300 cm) channel-fill complexes composed of sandstone, with some pebbly sandstone, which commonly fine-upwards. The
sandstone is light yellowish brown (10YR 6/4), fine- to very coarse-grained, subrounded to subangular, and moderately to poorly sorted.
Pebble clasts are very fine to coarse, subrounded, and moderately to poorly sorted. They are composed of mostly Paleozoic sedimentary
clasts with 25-50% granite. A tongue of this unit extends eastward near Arroyo de la Marada and Arroyo de los Martinez; here, the
sediment consists of lithosome B, clay-rich floodplain deposits and sandy channel-fill complexes up to 2 m thick. TtafI sediment within
Ttbp2 is pink to light brown (7.5YR 6-7/4) and reddish yellow to strong brown (7.5YR 5-6/6) siltstone and very fine- to fine-grained
sandstone, with minor brown and light brown (7.5YR 5-6/4) mudstone. The unit underlies Ttafl and overlies Ttmp2 near the western
quadrangle boundarys; it pinches out eastward within unit Ttafl. To the west, this unit lies within the upper Pojoaque white ash zone, and
on this quadrangle overlies the lower white ashes of this zone. Thus, this unit is interpreted to be 13.2-14.0 Ma. 55-80 m thick.

Lower lithosome B unit of the Pojoaque Member (middle Miocene) — Light brown (7.5YR 6/4), brown to strong brown (7.5YR 5/3-
6), siltstone and claystone together with light yellowish brown (10YR 6/4) very fine- to fine-grained, well sorted lithosome B sandstone
and silty sandstone floodplain deposits, moderately consolidated. Within the floodplain deposits are 5-10% thick channel-fill complexes
comprised of pale brown (10YR 6/3) to minor light yellowish brown (10YR 6/4), fine- to very coarse-grained, subrounded to subangular,
moderately to well sorted, litharenite to lithic arkose (greenish quartz grains and reddish volcanic lithics strongly suggestive of derivation
from Paleozoic sandstone and Oligocene volcanic rocks, respectively) sandstone, and poorly sorted, subrounded, clast-supported, very
fine to very coarse conglomerate with lithosome B pebbles and minor cobbles. Channel-fills are locally indurated by calcium carbonate
but otherwise are loose. West of the mouth of Arroyo de la Marada, a thick (up to 15 m) interval of eolian lithic arenite to feldspathic
arenite sandstone is observed. It consists of pink to very pale brown (7.5-10YR 7/4), fine-grained, well-sorted, subrounded, slightly
frosted, in tangential cross-beds up to 90 cm tall. This eolian sediment contains local 40-50 cm-thick zones of rhizoliths. The unit underlies
Ttmp1, which grades laterally eastward into Ttmp1, and overlies Ttas2. It lies between the base of the Pojoaque Member and the Pojoaque
white ash zone, indicating a probable age of 14.9-14.0 Ma. Up to 130 m thick in the southwest corner of the quadrangle.

Lithosome B unit of the Skull Ridge Member (middle Miocene) — Pink (7.5YR 7/3-4) to light brownish gray to pale brown (10YR
6/2-3) siltstone; pale brown to light yellowish brown (10YR 6/3-4) very fine- to fine-grained, subrounded to subangular, and well-sorted,
litharenite to lithic arkose sandstone; and light brown (7.5YR 6/3-4) claystone floodplain deposits with ~10% channel-fills of pale brown
to light yellowish brown (10YR 6/3-4), fine- to very coarse-grained, subangular to subrounded, moderately to poorly sorted, litharenite
to lithic arkose sandstone and pebbly sandstone. This unit generally underlies Ttas2, overlies Ttms, and is weakly to well consolidated. It
lies between White Ashes 2 and 4, indicating an age of 15.5-15.3 Ma. 45-50 m-thick.

Lithosome B unit in basal Skull Ridge and uppermost Nambe Members (lower Miocene) — Strata are similar to unit Ttbs. Itis present
near Chimayo, where its upper contact underlies White Ash #2 by ~30 m. Unit probably interfingers southwards with Ttmn, interfingering
northeastward with Ttam, and underlies TtasI. White Ash #2 has been dated by “*Ar/* Ar methods at 15.5 Ma based on data in Izett and
Obradovich (2001). Thus, this unit probably ranges in age from 16.5(?)-15.8 Ma on this quadrangle. Minimum thickness of 45-50 m.

Interbedded lithosomes A and B and mixed lithosomes A and B in Nambe Member (lower Miocene) — Located south of the Santa
Cruz River, this unit consists of intercalated intervals of lithosomes A and B. The former consists of pinkish very fine- to fine-grained
sandstone with subordinate siltstone and mudstone, while the latter are siltstone and mudstone floodplain deposits, with about 5-10%
channel-fill complexes up to 2 m thick that are composed of pebbly sandstone and sandy pebble-conglomerate. Lithosome A has about
10% channel-fill complexes up to 6 m thick that are composed of pebbly sandstone. Many channel-fills have a pebble composition that is
a mix between lithosome B and granite-rich lithosome A, reflecting multiple progradations of alluvial slope sediment onto a basin floor
occupied by a south-southwestward flowing river derived from the northeast. Ttmn appears to interfinger with Ttas1, Ttbsn, and Ttam in
the vicinity of Chimayo. It lies in the upper Nambé Member of Galusha and Blick (1971); based on age data of Izett and Obradovich (2001)
and discussion of this data for the Nambé Member in Koning et al. (2002), this unit probably has an age of 17-16 Ma. At least 70 m thick.

Coarse No. 2 unit of lithosome B of the Nambe Member (lower Miocene) — Broad, relatively coarse channel-fill deposits interbedded
with 30-40% floodplain deposits. The channel-fill sediments are comprised of pale brown (10YR 6/3) to pinkish gray (7.5YR 7/2) fine- to
coarse-grained, subrounded to subangular, moderately to well sorted sandstone, and minor conglomerates of very coarse sandstone,
pebbles, and cobbles. Gravel clasts are subrounded and moderately sorted. Loose to weakly consolidated; generally non to weakly
cemented with local moderate to strong cementation by calcium carbonate. Floodplain deposits consist of light brown (7.5YR 6/3-4)
mudstone and siltstone and very fine- to fine-grained sandstone; weakly to moderately consolidated. The unit underlies Ttam, and
overlies Ttbn3. No detailed age control is available for this unit; it likely correlates with the upper Nambé Member of Galusha and Blick
(1971), whose stratigraphic interval probably has an age range of 20-16 Ma. Up to approximately 22 m thick.

Fine No. 2 unit of lithosome B of the Nambe Membe (lower Miocene) — Light brown (7.5YR 5-6/4) to reddish yellow (7.5YR 6/6)
mudstone, siltstone, and sandy (very fine to fine) mudstone. Weakly to moderately consolidated and non-cemented. Very minor channel-
fill deposits of light brown to brown (7.5YR 5-6/4) pebbly sandstone and very fine- to medium-grained, subrounded to subangular,
moderately sorted sandstone are included; about half of channel-fills are moderately to strongly cemented by calcium carbonate. The unit

GEOLOGIC CROSS SECTIONS

Chimayo

Kelly Federal #1 well Chimayo #1 well

a0/Qes
TtafL 200 Qy

Arroyo de  (projected Cafiada del ~ (pojected structure Chiquito Arroyo de la
los A]'elos along strike) Mogote along strike) Arroyo de f lt Canada Ancha
l los Encinos ault zone l
Ttafl an l gay T

Ttafl Qay,

W’:”’f——

Qay

Tthn2

Ttan5

Ttnr2

Xgg

Ttms

e
<

Time (Ma)

NMBGMR Open-file Geologic Map 71
Last Modified February 2014

CORRELATION OF MAP UNITS

Eolian/ Alluvium

Slopewash
0
1
OH
c
o&| | § Qay
anied S Terrace Alluvium
S
<
0.012 | S ot6
ate I
0.126 — e Qes S5 = Qtsc4
. Qu
= ? Qao Qttu
w| E
E Qtal ott3
8 c —?— s Qtsc2
0 'S Qte
= 8
- g
w22 Qtt2
]
w .
_?_
1.806 S N
P U e S Vg
%—1 @ - PP e U e P S QTtl N
m| s 8
T s — 7
. 9 z m
=| s Sedimentary Rocks
A mmT
o=
T <
i)
s [,
53
100 - 85
k-]
11.2 —
= c
z|lo |2 :
BT % Pojoaque
15.0 ] 8 = 3 g Member
E | S Skull Ridge Mbr. . :
164 S £ Ttbn3 | Ttbn4 | Volcanic/
€E(2 Volcaniclastic
E =
o2y Rocks
| > |z
20.0 = g
® 3
=
§ Nambé
23.8 % Member
25.0 =
) <
HI| &
AL
0
28.5 e}
c
30.0 9 c g
> |22
= [O =]
Ol% |5z
\;
337
299
PENNSYL- Pu
VANIAN
318
542 Metamorphic Rocks
PROTERO- [ Yop |
ZOIC [YXsq] [¥Xm ] [Xog | [XaT]
2500

underlies Ttbn4, overlies Ttbn2, and was deposited on floodplain adjacent to channel represented by unit Ttbn4. No detailed age control
is available for this unit; it likely correlates with the upper Nambé Member of Galusha and Blick (1971), whose stratigraphic interval
probably has an age range of 20-16 Ma. 65-75 m thick.

Coarse No. 1 unit of lithosome B of the Nambe Member (lower Miocene) — Sandy conglomerate to pebbly sandstone channel-fill (~65-
75% pebbles : 25-35% cobbles), about half of which is strongly cemented, but cementation is discontinuous. Gravel clasts are subrounded
and poorly sorted. The unit underlies Ttbn3 and overlies Ttbn1. No detailed age control is available for this unit; it likely correlates with
the upper Nambé Member of Galusha and Blick (1971), whose stratigraphic interval probably has an age range of 20-16 Ma. 1-2 m thick.

Fine No. 1 unit of lithosome B of the Nambe Member (lower Miocene) — Light brown (7.5YR 6/3) siltstone, mudstone, and sandstone;
not well exposed; sand is very fine- to medium-grained. It was deposited on the floodplain adjacent to and beneath Ttbn2 channel
deposits, and overlies Ttbn3. No detailed age control is available for this unit; it likely correlates with the upper Nambé Member of
Galusha and Blick (1971), whose stratigraphic interval probably has an age range of 20-16 Ma. 13-16 m thick.

Fine No. 2 unit of lithosome A of the Nambe Member (lower Miocene) — Light brown (7.5YR 6/4), with some reddish yellow (7.5YR
6/6), silty very fine- to medium-grained, subangular to subrounded, well to poorly sorted, arkosic arenite sandstone and siltstone to
mudstone. The unit overlies Ttan3, interfingers southwards with unit Ttan4, and generally underlies Ttbnl and Ttbn2. No detailed age
control is available for this unit; it likely correlates with the middle(?) Nambé Member of Galusha and Blick (1971), whose stratigraphic
interval probably has an age range of 22-17 Ma. 10-60 m thick

Coarse No. 2 unit of lithosome A of the Nambe Member (upper Oligocene(?) to lower Miocene) — Extra-channel deposits with 25-
70% coarse channel-fill deposits near Arroyo de la Ancha; proportion of channel-fills increases to 80-100% southwards towards bedrock
highs. The extra-channel deposits consist of pink (7.5YR 7/4) to reddish yellow to brown (7.5YR 5/4 ) silty, very fine- to fine-grained,
mostly subangular to subrounded, moderately to poorly sorted, arkosic arenite sandstone, moderately to well consolidated and weakly
cemented, which coarsens southward towards bedrock highs. Channel-fill sediment consists of reddish yellow, strong brown, and light
brown (7.5YR 5-6/6, 6/4) to pinkish white (5YR 8/2) pebbly sandstone and sandy, clast-supported, poorly sorted pebble-conglomerate,
which also becomes redder and coarser southward. Channel-fill arkosic arenite sandstone is generally fine- to very coarse-grained
(medium- to very coarse-grained near bedrock highs), subangular (mostly) to subrounded, moderately to poorly sorted, and moderately
to well consolidated. It appears to interfinger northward with Ttan5, and likely correlates to the lower Nambé Member, probably within
the age range of 25-17 Ma based on age data listed in Obradovich and Izett (2001), Smith (2000a), and discussion in Koning et al. (2002).
10-70(?) m thick.

No. 2 mixed provenance, reddish, fluvial unit of the Nambe Member (Upper Oligocene(?) to lower Miocene) — Red to light reddish
brown (2.5YR 5/6 to 5YR 6/4), medium- to very coarse-grained, subangular to subrounded, poorly to well sorted, and probably arkosic
arenite pebbly sandstone to sandy pebble-conglomerate channel-fill deposits (cobbles locally comprise up to 60% of the gravel).
Conglomerate is clast-supported, subrounded (granite clasts may be subangular), and poorly to moderately sorted. To the north, there is
subordinate overbank sediment of pink to reddish yellow (7.5YR 7/4-6/6), muddy very fine- to medium-grained subangular, moderately
to poorly sorted, arkosic arenite sandstone. The unit is intercalated within Ttan4, and likely correlates to the lower Nambé Member whose
stratigraphic interval probably has an age range of 25-17 Ma. 75-90 m thick.

Fine No. 1 unit of lithosome A of the Nambe Member (upper Oligocene to lower Miocene) — Light brown (7.5YR 5-6/4) to very pale
brown (10YR 6-7/4) extra-channel and overbank deposits consisting of silty very fine- to medium-grained, subangular, well to poorly
sorted arkosic arenite sandstone with minor siltstone. Channel-fill complexes, consisting of pebbly fine- to very coarse-grained sandstone
that locally grades downward into a sandy pebble-conglomerate make up less than 5%. West of the town of Rio Chiquito, unit consists of
very fine- to very coarse-grained sandstone and muddy sandstone with ~5% granitic pebbles of probable local origin. The unit overlies,
and may grade laterally into, unit Ttan2 and underlies Ttan5. It is weakly to moderately consolidated, non- to weakly cemented by
calcium carbonate, and pebble-size calcium carbonate nodules occur locally. The unit likely correlates to the lower Nambé Member
whose stratigraphic interval probably has an age range of 30-17 Ma. 210-230 m thick.

Gradational unit between the coarse and fine No. 1 units of lithosome A of the Nambe Member (upper Oligocene to lower Miocene)
— Extra-channel deposits interbedded with 25-60% channel-fill deposits. The extra-channel sediment consists of light brown to pink
(7.5YR 6-7/4)and light yellowish brown (10YR 6/4), clayey-silty, very fine- to very coarse-grained, subangular to subrounded, poorly to
moderately sorted arkosic arenite sandstone. It is weakly to well consolidated with weak to moderate cementation by calcium carbonate.
The channel-fill deposits consists of pinkish white (7.5YR 8/2) to very pale brown (10YR 7/3), fine- to very coarse-grained, subangular,
moderately to poorly sorted, arkosic arenite pebbly sandstone and sandy pebble-conglomerate. Clasts are moderately to poorly sorted
and composed of granite (mostly subangular, some subrounded) with minor quartzite (subrounded). The unit underlies Ttan3, overlies
Ttan1, and may also laterally grade into these two units. It likely correlates to the lower Nambé Member, whose stratigraphic interval
probably has an age range of 30-17 Ma. 55-70 m thick.

No. 1 mixed provenance, reddish, fluvial unit of the Nambe Member (upper Oligocene to lower Miocene) — Channel-fill deposits
comprised of red to light reddish brown (2.5YR 5/6 to 5YR 6/4), fine- to very coarse-grained, subangular to subrounded, poorly to
well sorted, (probable) arkosic arenite pebbly sandstone (reddish clay coatings on grains makes the latter determination difficult and
also accounts for the reddish hue) and sandy pebble-conglomerate (cobbles comprise up to 35% of the gravel). Conglomerate is clast-
supported, subrounded (granite clasts may be subangular), and poorly sorted. Channel-fill trends and clast imbrication document
paleoflow directions to the southwest and northwest. The unit is moderately consolidated and weakly to strongly cemented by CaCO,,
and is interbedded within Ttan1. It likely correlates to the lower Nambé Member, whose stratigraphic interval probably has an age range
of 30-18 Ma. Thickness is up to 55 m.

Coarse No. 1 unit of lithosome A of the Nambe Member (upper Oligocene to lower Miocene) — Extra-channel deposits interbedded
with 40% to 90%(?) coarse channel-fills, which increase towards the mountains and become redder (to yellowish red, 5YR 5/6) near
Proterozoic bedrock exposures due to clay coatings on the grains. The extra-channel deposits consist of light brown (7.5YR 6/4) to lesser
amounts of reddish yellow (7.5YR 6/6), clayey, very fine- to very coarse-grained, subangular to subrounded, poorly sorted arkosic arenite
sandstone, weakly to moderately consolidated. The channel-fill sediments consist of very pale brown to pink (7.5-10YR 7-8/3), medium-
to very coarse-grained, subangular to subrounded, poorly to moderately sorted, arkosic arenite pebbly sandstone and sandy pebble-
conglomerate in channel-fill complexes up to 1.5 m-thick. The conglomerate includes up to ~30% minor cobbles, is clast-supported,
poorly sorted, and composed of granite (mostly subangular, some subrounded) with 5-10% quartzite (subrounded). It underlies Ttan2,
and may grade laterally into it as well. It likely correlates to the lower Nambé Member, whose stratigraphic interval probably has an age
range of 30-18 Ma. 30-45 m thick.

PROTEROZOIC IGNEOUS AND METAMORPHIC ROCKS

Granite and granitic pegmatite (likely Mesoproterozoic) — Granitic rock consisting of potassium feldspar + quartz + muscovite
+ plagioclase feldspar + biotite. It varies in grain size from medium-grained to pegmatitic and commonly has a reddish to pinkish
weathered surface. It is generally not foliated and intrudes into and cross-cuts older rocks. The unit includes minor pods or bodies of
gneissic granodiorite(?) (Xgg).

Biotite schist and granite (likely Paleoproterozoic and Mesoproterozoic, respectively) — Fine-grained, quartz-biotite-feldspar schist
intruded by subequal Ygp. Foliation planes have an attitude of 021°\51° NW. Unit is only found in one exposure about 600 m north of
Rio Chiquito.

Mixed granodiorite(?), granite, and amphibolite (likely Paleoproterozoic) — Slightly more granodiorite(?) than granite and amphibolite.
Granodiorite(?) is similar to that in unit Xgg but is not foliated.

Gneissic granodiorite(?) (likely Paleoproterozoic) — Grayish white to pinkish white, fine- to medium-grained igneous rock consisting
of potassium feldspar + quartz + plagioclase(?) + biotite; generally foliated but foliation ranges from very weak to strong. It locally
contains pegmatitic veins of Ygp.

Amphibolite (likely Paleoproterozoic) — Very dark gray to black amphibole + plagioclase with minor quartz, fine- to medium-grained,
weakly to strongly foliated. The unit contains minor feldspar-quartz-amphibole gneiss and local pegmatitic veins of Ygp.

UNITS DEPICTED IN CROSS SECTION BUT NOT SHOWN ON MAP

Middle lithosome B unit of Tesuque Formation (middle Miocene) — Lithosome B fluvial sediment that correlates to units Ttbp1 and
Ttbs. May be interbedded with minor lithosome A sediment. The lower contact of this unit is close to the Nambe-Skull Ridge Member
contact. Up to approximately 410 m thick.

Mixed and interbedded lithosomes A and B in the Skull Ridge Member, Tesuque Formation, undivided (middle Miocene) — Unit
consists of lithosome A and lithosome B map units in addition to mixed provenance map units; generally fine-grained. Includes units
Ttas2, Ttas1, and Ttms. Up to 120 m thick.

Lower lithosome B unit of the Tesuque Formation, undivided (lower Miocene) — Fluvial channel-fills of sandstone and pebble- to
cobble-conglomerate interbedded with floodplain deposits of siltstone, mudstone, and very fine- to fine-grained sandstone. Includes
units Ttbnl, Ttbn2, Ttbn3, Ttbn4, and possibly Ttbs. This and the lower part of unit Ttbm are grossly similar in sedimentologic properties.
On the surface near Chimayd, these two units are separated by a tongue of intervening Ttam. To the west in the subsurface, where this
tongue of Ttam may not be present, the two units are probably not differentiable and thus the contact between the two is somewhat
arbitrary at that location. The upper contact lies in the near-vicinity of the Nambe-Skull Ridge Member contact. Up to 900-930 m thick.

Abiquiu and Picuris Formations, undivided (upper Oligocene to lower Miocene) — Volcaniclastic sandstone, pebble-conglomerate,
and siltstone derived from felsic to intermediate volcanic centers to the north. Thickness is uncertain.

Basalt flows (upper Oligocene to lower Miocene) — Black to dark gray basalt flows and basaltic volcaniclastic sediment, as observed in
the Kelly Federal #1 well in the Cundiy6 quadrangle to the south (see Koning et al., 2001, for location).

Undivided Paleozoic strata (Mississippian to Permian) — Limestone, siltstone, shale, and sandstone; under this quadrangle, most of this
unit is probably the Madera Limestone (Pennsylvanian). Thickness is uncertain.

Undivided Proterozoic rocks (Meso- to Paleo-proterozoic) — Probably granite, amphibolite, schist, gneiss, and quartzite.
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COMMENTS TO MAP USERS

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 are based on
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 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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The map has not been reviewed according to New Mexico Bureau of Geology
and Mineral Resources standards. Revision of the map is likely because of the on-
going nature of work in the region. The contents of the report and map should not be
considered final and complete until reviewed and published by the New Mexico Bureau
of Mines and Mineral Resources. The views and 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 the U.S.
Government. Cross-sections are constructed based upon the interpretations of the
authors made from geologic mapping, and available geophysical (regional gravity and
aeromagnetic surveys), and subsurface (drillhole) data.
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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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