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This draft geologic map is preliminary and will undergo revision. It was produced
from either scans of hand-drafted originals or from digitally drafted original maps
and figures using a wide variety of software, and is currently in cartographic production.
It is being distributed in this draft form as part of the bureau's Open-file map series
(OFGM), due to high demand for current geologic map data in these areas where
STATEMAP quadrangles are located, and it is the bureau's policy to disseminate
geologic data to the public as soon as possible.

After this map has undergone scientific peer review, editing, and final cartographic
production adhering to bureau map standards, it will be released in our Geologic Map
(GM) series. This final version will receive a new GM number and will supercede
this preliminary open-file geologic map.
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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 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geologic mapping, compilation of published and unpublished work, and photogeologic interpretation.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
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.

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.

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
reviewed and published by the New Mexico Bureau of Geology 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.

QUATERNARY COLLUVIAL, EOLIAN, AND LANDSLIDE DEPOSITS
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Ttpl Lower unit of Plaza lithosome (lower to middle Miocene) — Light-colored, weakly altered, and weakly to strongly cemented channel-fill
complexes interbedded with subordinate fine sandstone intervals similar to unit Ttcfl. Channel-complexes include pebbly sandstone and sandy
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Qtru Quaternary terrace deposit, undifferentiated (middle to upper Pleistocene) — Sandy gravel deposits deposited by El Rito Creek that were pebble conglomerate. Beds are planar to lenticular to cross-stratified (up to 50 cm-thick foresets), and laminated to very thinly to medium-
Qct Colluvium and talus (Holocene to Pleistocene) — Hillslope mantles of quartzite and basaltic gravel in a sandy matrix that form downslope of not correlated to one of the six terraces listed above. Lithologic properties are similar to that of Qtr. 1-5 m-thick. , bedded (minor thick-bedded). Cross-stratification seems to be less common than higher in the Plaza lithosome. Gravel consist of very fine to
high-level grave deposits and on the northern slopes of Sierra Negra. Loose to weakly consolidated and probably 1-2 m-thick. Qtru Quaternary terrace deposit, undifferentiated (middle to upper Pleistocene) — Sandy gravel deposits deposited by El Rito Creek that were very coarse pebbles with 3-5% cobbles . Clasts are dominated by altered dacite-andesite, with 1-5% quartzite, 1-10% rhyolite and welded tuff
not correlated to one of the six terraces listed above. Lithologic properties are similar to that of Qtr terraces. 1-5 m-thick. , (Amalia Tuff is absent to very sparse), trace granite, trace gneiss, and trace to 1% basalt; locally, non-welded tuff is as much as 15%. Dacite
) ) o ) ) clasts are lighter than those higher in lithosome P and possibly have slightly less coarse plagioclase phenocrysts, but otherwise mineral assem-
Qc Colluvium over unidentified Tesugque Formation (Holocene to Pleistocene) - Qtt Quaternary terrace deposits associated with tributaries of El Rito Creek (middle to upper Pleistocene) — Sandy gravel terrace deposits blages are similar and the apparent difference may be partly due to alteration from hydrothermal(?) waters responsible for the varying degrees
Tt Clayey-sandy gravel typically located on slopes beneath terrace surfaces that obscures underlying strata. Not described in detail, but position that_ underlig distinct tregds_ 6-_25_m_ above modern channel elevations along major tribL_Jtary drainages to El Rito Creek. We g_enerally did not of silica-cementation (minor calcite) of this unit. Channel-fill sand is typically light gray to very pale brown, and fine- to very coarse-grained.
on the footslope strongly suggests that the material is colluvial. Probably 1-2 m-thick. n_otlce multlple_treads within |n_d|V|duaI d_ramages (other _than the lower Qao), suggesting that Qtt may possmly represent a single aggrada_— Sand is locally tuffaceous. More than 120 m-thick.
o o o St ot et o o ies e g w1171~ CPATLE1 o Meber, Teus Formato, ot s st (ous o il Miosre) - Ver gl ks o3y
- - e P . - B ' > . A - pink, fine-grained sand and silty fine sand deposits below unit Tpt east of El Rito Creek. These deposits are lighter colored, better consolidated
Qe Colluvium over unlden_tlfled Abiquiu Formation (Holocene to Pleistocene) ) o ) N generally not attempted, except where such terraces obviously grade into one of the EI Rito Creek terrace deposits (Qtr). In these cases the and cemented, and commonly exhibit more distinctive bedding than fine-grained sand intervals up-section. The lighter color and cementation
Ta Clayey-sandy gravel typically located on slopes beneath terrace surfaces that obscures underlying strata. Not described in detail, but position tributary terrace deposits were numbered to match their equivalent El Rito Creek terrace. 1-3 m-thick. may be partly due to circulation of warm groundwater following emplacement of dikes and phreatomagmatic volcanism in the middle Miocene.
on the footslope strongly suggests that the material is colluvial. Probably 1-2 m-thick. ) ) . Strata generally consist of thin to thick, tabular to broadly lenticular beds of very fine- to fine-grained sandstone and silty sandstone. Beds are
QttS — Upper lower Pleistocene gravel terrace. Correlates with terrace deposit QtrS. internally massive to planar-laminated to trough crosss-laminated (also very thin-bedded). Sand is very fine- to fine-grained. Locally scattered
. . . R . . . i i itic(? i i i i -159
Qls Landslide deposits (Pleistocene) — Subsided, deformed and internally faulted blocks of basalt and underlying Tesuque Formation on the steep Qtt4 — Lower middle Pleistocene gravel terrace. Correlates with terrace deposit Qtr4. n thi;’.ang Zre mecilum tf cqars,tg, dam;l::_( .gtssnd gretunis_. hstancéés_ Irc])%ally verly shgt:jtl;: tuf‘faceous%.and ;/vefe_lkly o yvel(; cer’r:jer:ted. M"f'tc’.r (3; 1d5 %)
slopes of Sierra Negra. Surface is hummocky. Landslide is typically elongated in the transport direction (latter shown by arrows on the map). vegy d'm te S :)r p_arlmart—_ amina |onio 'ﬁ’ f'"royvn_lo :g thre 0||s rSV\(/in_c ay_etarjrtclayey very Tine- 1o fine-grained sandstone. Unit Includes
Many landslides have steep head-scarps as tall as 100m. Locally, the landslide deposits are subdivided by relative age based on inset and cross- Qtt3 — Middle Pleistocene gravel terrace. Correlates with terrace deposit Qtrl. subordinate volcaniclastic, coarse channel-ills simifar to those described i unit Tipl.
cutting relations as follows: Tlpc Cordito Member of the Los Pinos Formation (upper Oligocene to lower Miocene) — Gravelly sand, sandy gravel, and sand beds. Gravelly
sediment is in very thin to medium, broadly lenticular to lenticular beds that may be internally planar-laminated. Gravel is composed of rhyo-
Qlso - Older landslide deposts Tg3 Coarse gravel underlying uppermost, extensive high-level geomporphic surfaces (upper Pliocene) — This unit ranges in thickness from 2 lite (mcl_u_dmg minor possible rhyodacite) with subordinate welded and non_—weld_ed tuff, trace to 5% quartzite, and minor dacite (generally
) i ) to 8 m thick, suggesting burial of a dissected landscape by alluvial fill. The fill consists predominantly of cobble to boulder gravel, with clasts porphyritic). Rhyolite clasts are commonly banded and grayish, or crystalline with quartz phenocrysts. Gravel consists of pebbles and cobbles
Qlsm — Middle landslide deposits as large as 1 m across but typically the largest clasts are about 50 cm across. Clast composition is estimated to be 75-85% gray quartzite, 1-2% with very minor boulders. Sand is commonly in medium to thick, tabular to broadly lenticular beds. Common sand colors mcluode pinkish
Qlsy — Younger landslide deposits white vein quartz, generally less than 1% granitic and metarhyolitic clasts, and the remainder being volcanic clasts of widely variable composi- gray, pink, to light brownish gray. Sand is very fine- to very coarse-grained (mostly fine- to very coarse-grained). Estimate 0-5% tuff. Unit
tion, texture, and color. Quartzite cobbles and boulders are typically rounded to well rounded; some quartzite clasts in nearly every exposure gradationally overlies the more tuffaceous, white-colored Abiquiu Formation and gradationally underllesothe grayer Plaza lithosome (Tesuque
) ] i i i o exhibit partial red cortexes, which may indicate derivation from EI Rito Formation outcrops. The surface of this gravel deposit projects above Formation). Upper contact placed where felsite clasts (i.e., rhyolite and felsic tuff clasts) are less than 10% of the gravel assemblage. In the
These interpreted ages are relative to surrounding landslides and do not imply that the unit is everywhere the same absolute age. For example, the Guaje-bearing terrace deposit southwest of Medanales and thus is older. The surface of this deposit may correlate to the higher, extensive quadrangle to the north, this unit is mapped lower in the section and interfingers southwestward with the Abiquiu Formation. Unit is well con-
whereas Qlsy is younger than an adjoining QIsm landslide, it may not be the same absolute age as a Qlsy on the other side of Sierra Negra. Pliocene surfaces preserved in the Espariola Basin (e.g., top of Puye Formation, top of Servilleta Basalt capping Black Mesa, and the Rio del solidated and non-cemented. Approximately 30-60 m-thick.
Oso surface of Manley, 1976); if so, this surface is likely late Pliocene in age (ca. 2-3 Ma). Ta Abiquiu Formation (upper Oligocene to lower Miocene) — Tuffaceous, pebbly sandstone, sandstone, and clayey-silty sandstone with minor
Qlsb Landslide deposits consisting of factured basalt flows (Pleistocene) — Basalt flows similar to unit Tb that have been displaced downward . . . — . ponglom(_erate; COIOTS range from wh_|te and b_e!ge to red-brown to orange near faults north of Sierra Negra. Volcanic clasts |nclud_e 2 variety of
g ; p ; Tg2 Coarse gravel preserved north of El Rito (lower Pliocene) — Sandy gravel located at top of exposure west of the painted “E” north of El Rito. intermediate to felsic rocks types, with rhyolitic clasts prominent in all outcrops and clasts of Amalia Tuff seen at numerous localities. Quartz-
and deformed by mass-wasting processes. Locally extensively fractured as to leave a dense collection of large boulders on the surface. ; > . . ° - . . . . . . . .
. N . . . . . . This deposit consists of very poorly sorted, sandy gravel of mixed quartzite and felsic volcanic clasts (about 2/3 quartzite and foliate quartzite ite pebbles and cobbles are commonly present as well; quartzite typically composes less than 10% of the gravel size class but some beds con-
Qse Sheetwash and eolian deposits with minor stream-channel alluvium (Holocene to upper Pleistocene) — Accumulations of fine- to medium- to 1/3 felsic volcanic clast). Gravel is clast-supported, subrounded to rounded, and contains pebbles with 30-40% cobbles and 10% boulders. tain >90% quartzite. This formation comprises the bulk of the hills north of EI Rito. Gravel here includes pebbles and local cobbles plus minor
grained sand with variable amounts of gravel, especially where associated with terrace units. Mostly mapped as a thin deposit capping the Tg3 Beds are vague, thin to thick, and lenticular to broadly lenticular. Weakly consolidated. 6-12 m-thick. boulders. Clasts here are composed of welded tuff and tuff, rhyolite, and 1-20% quartzite. Sand is fine- to very coarse-grained (mostly me-
_SI‘"ficl‘f; Intthe hlc?_her-ele\{atlgn pac:ts_lt_);_thls surffice, the E_Se Unf't p_refer_(intlallly th'the”_s |Int0 shallcl)w ghannelsl; a"g"#_?lh Ilt still CO{‘IS'StIS pl’lrtlgal’- dium- to coarse-grained). Moderately to well consolidated and weakly to moderately cemented by tuff. In the quadrangle to the north, and
ily of fine- to medium-grained sand. This suggests reworking of primarily eolian materials. Qse also forms a broad hillslope mantle along the . . . i is unit i i i i i i -thi
y of grai 99 gorp y ) Qse ! ; pe '9 Tgl Coarse gravel above eastern basalt-capped mesa on Sierra Negra (uppermost Miocene) — Subrounded pebbles and cobbles of felsic vol- partly on this quadrangle, this unit interfingers northeastward into the Corditto Member of the Los Pinos Formation. Greater than 250 m-thick,
margin of an unnamed drainage south of Sage Tank. The apparent abundance of fine sand, albeit admixed with large quantities of quartzite ic ol p ite th li above the basalt th h fsi has b d that simil | except on the immediate footwall of the Potrero fault.
gravel, led us to map this latter area as Qse rather than Qct, but either could be defended at this location. Unit also locally caps the drainage canic clasts and quartzite that appear to lie above the basalt that caps the mesa east of Sierra Negra. It has been reported that similar grave Tal divided Abiguiu-Los Pinos F ) i | Vi Interfinaering Abiauit and Los Pinos F .
divide east of El Rito Creek. Here, it consists of light yellowish brown, clayey-silty (estimate 1-10% fines) very fine- to very coarse-grained underlies the basalt, but we have not confirmed this. 1-2 m-thick. alpc lé:n 3{1 eM E]mu- hos inos Formations (upper(j(?f;gocepe to Sowiir |pc§ne) —f r;\ter ingering A |quujo\an 0s |n|053(;)rmart]|.orlls )
sand (mostly very fine to fine sand) that is massive. Note that this deposit also covers Pleistocene-age terrace deposits, but we chose not to (Cor |Eto (:]rp en), dW erle exposurr]e was :]00 pgor tz Ifferentiate. See descriptions of the two units above. Approximately 30 m-thick where
depict it in order to better present the terrace deposits, which we felt were more important. Sediment is moderately consolidated, non- mapped on this quadrangle (near the northern boundary).
cemented, and 1-2 m-thick. SANTA FE GROUP. BASIN-FILL DEPOSITS Tr Ritito Conglomerate (Oligocene) — Quartzite-rich pebble to cobble gravel with lenses and layers of white, quartzofeldspathic sand as much as
' - 8 m thick. North of El Rito, a prominent arroyo immediately west of the painted “E” offers exposures of medium to thick, tabular to irregular
. . . . . . . . beds of sandy gravel and pebbly sand. Here, pebbles, cobbles, and boulders are matrix-supported and consist of quartzite (boulders and cobbles
UATERNARY AND PLIOCENE ALLUVIAL DEPOSITS - - - . ; . ! h N . - -
Q Tto cOaJI?yCu?)IpI)E:tf?:eatrclm d|f)t\?v2$.r':1/|: dTu?ﬁrgf');i;:Z T;seud%i? E) ?;r%?etr;ogug?;?glper::éﬁfigg kl”l\cl)svrz (F))?Ii‘; ]Per ﬁ\éﬁn}gﬂﬁ? \f\};ﬁg'ggﬂ:g;g;ﬁ%ﬁei's ifsr;dc'gnt}'p' are exclusively quartzite) and felsic volcanic rocks (i.e., rhyolite and tuff) and trace basalt. Boulders decrease up-section. Matrix consists of
Qayl Younger alluvium occupying the lower topographic positions on valley floors (i.e., modern stream channels and adjoining floodplains) spicuous. The largest outcrop area is north of Alamosa Canyon and west of Alamosa No. 2 Tank, where roungth 30 m of nearly flat-lying white, fine- to very coarse-grained sand that is tuffaceous. Near the western boundary of the quadrangle, this unit contains 10-15% orange
(upper Holocene to modern) — Generally sandy gravel and gravelly sand. Contains abundant quartzite cobbles and boulders where drainage (probably gently NE dipping) sandstone is moderately cemented and forms a dissected mesa. Cross-bedding is clearly apparent in this outcrop granite and metarhyolite, 1-2% white vein quartz, sparse intermediate-volcanic pebbles up to about 1 cm-across, and the remainder of the
basins include Ritito Congl te, th it of the Plaza lith Pli -Plei deposits; otherwi bbl h ; PRt - - 0 1 L0 gravel is quartzite. Rounded to well rounded clasts are overall finer than in Tg3 and better rounded than in El Rito Formation (Ter). Unit is
asins include Ritito Conglomerate, the upper unit of the Plaza lithosome, or Pliocene-Pleistocene terrace deposits; otherwise, pebbles are the belt and cross-bed sets are typically 3-5 m thick; wind directions range from southwest to slightly northwest (cross bed dips toward 35°-105°). ; " - ) o .
main gravel-type. Pebbles are subrounded to subangular and composed mostly of felsic to intermediate volcanic clasts with minor quartzite Orange, lithified outcrops of Tto also locally form conspicuous buttes on the proximal hanging walls of mapped faults. Tto was also mapped correlative to Ritito Conglomerate (Barker, 1958) and lower member of Abiquiu Formation (Moore, 2000; Smith, 1995). 80-90 m-thick.
clasts, whereas cobbles and boulders typically consist of subrounded to rounded quartzite with minor felsic to intermediate volcanic clasts. for discontinuous exposures of unlithified, well-sorted, fine-medium sand mantled in quartzite-gravel colluvium both north and south of the Ter El Rito Formation (Eocene?) - Red, lithified conglomeratic sandstone, sandstone, and mudstone. Well exposed in a horst block in Angel
Sand is very pale brown to light gray to gray and very fine- to very coarse-grained (mostly medium- to very coarse-grained), and has a compo- mouth of canyon through which State Road 137 passes. A thin interval of this unit is preserved on the hanging-wall of an east-down fault in the Canyon and poorly exposed along the base of Stone Canyon. Clasts are >90% quartzite and the remainder are vein quartz, granite, and
sition consistent with lithologies present upstream in a given drainage. Bar and swale topography, in addition to recent stream-related channeli- southeast corner of the quadrangle. Unit gradationally overlies the Chama-El Rito Member, and interfingers with the upper Chama-El Rito metarhyolite. Clasts are subangular to rounded and range in size up to 1 m across. The lithified character, red color, and more angular clasts
zation, produce as much as 1-1.5 m of relief. Probably only 1-2 m-thick in smaller drainages, and 3-5 m-thick under larger drainages. Unit Member in Alamosa Canyon (as illustrated in Figure 4). Weakly to moderately consolidated where not cemented. Preserved thicknesses are distinguish EI Rito from Ritito. 30 m-thick where on quadrangle.
unconformably overlies thicker sand and gravel interval that is late Pleistocene to Holocene in age. A cuttings log for a well located approxi- greatest (50 m) in upper Alamosa Canyon. VOLCANIC ROCKS
mately 1 km southeast of El Rito suggests that this older interval is approximately 10 m-thick.
Th Basalt flows (Miocene-Pliocene) — Basalt flows occur at two localities. Flows that cap the summit and eastern mesa of Sierra Negra are
. . o . . . . Ttcf Chama-El Rito Member, Tesuque Formation, fine-grained deposits (middle Miocene) —Very fine- to fine-grained sand (locally lower- sparsely pophyritic basalt with laterally variable textures. Phenocrysts consist of plagioclase and 1-4% olivine. Basalt on the summit is only 3-
Qayi Younger alluvium occupying intermediate topographic positions on valley floors (upper Holocene) — Sand, silty sand, and gravel occupy- medium sand) and silty sand exhibiting colors of orange, pink, very pale brown, or reddish yellow. Pink to orange colors seem to be most 6 m-thick. The eastern mesa is underlain by as many as 3 basalt flows having a cumlative thickness of 20-25 m immediately west of the fault
ing intermediate terrace positions on valley floors. Unit is probably a cut-and-fill deposit into unit Qayh or a strath cut into Qayh. 1-3 m-thick. common. Strata are typically in medium to thick, tabular beds that are internally massive or planar-laminated. Sand locally has minor medium- that crosses the central part of the mesa, and a cumulative thickness of 30-35 m immediately east of this fault (including rubble zones between
to very coarse-grained volcanic grains and very fine pebbles, either scattered or in very thin lenses. Minor interbeds of planar-bedded or the flows). The second locality is the low hill southeast of Sage Tank composed of fine-grained basalt containing ~10% olivine phenocrysts
Qayh Younger alluvium occupying higher topographic positions on valley floors (middle to upper Holocene) — Very pale brown to pink sand, trough-cross bedded, medium to_coarse sapdstone Wlth dl_spersed granules_of volcanic rqck types. 1-5% |nterbec_15 of brown,_llght b_rown, or less than 1 mm across. The hill is surrounded by younger Tg3 grave_l and almost certainly is within a crater defined by the dlstr_lbupon of
silty sand, and gravel occupying the higher terrace positions on the floor of valleys (below the Qtr and Qtt Pleistocene units). In the headwa- reddish brown clay and clayey-silty very fine- to fine-grained sgnq. 1-5_A) |nterb_eds of pink to very pale brown siltstone. Unit oyerlle_s Ttcin phreatomagmatlt_: tuff outcrops Fo Fhe southwest and ea}st (Tpt_). Ve5|cu.lar zones suggegt thfe presence of lava flows such.th.at this hill may rep-
ters of Arroyo del Perro this unit is a sheetlike, graded, hillslope mantle of gravelly sand that is a mixture of sheetwash and eolian deposits the western g)art of the quadrangle, a_nd is mapped as tongues wn_thln unit Ttpm in the eastern part of the quadr_angle. Beds of this unit are com- resent a small shlgld volcano within the hydromagmatic tuff ring crater; alternatively this hill c?OuId 3tg)ge an eroded plu+g within the crater. The
similar to Qse. This unit differs from Qse in its tendency to form a distinct geomorphic surface and to be continuously traceable from the hill- mon (15-50% of sediment volume) in unit Ttpu, but were not differentiated there. Moderately to well consolidated and generally non- basalt flows on Sierra Negra have returned a K/Ar age of ~5 Ma (Baldridge et al., 198(23 angga ArlAr age of 5.56+0.12 Ma (Maldonaldo and
slope position down into fill terraces in the fingered headwater tributaries of Arroyo del Perro and the main branch of Alamosa Canyon. The c_emented (Iocqllzed strong cementation). Maximum preserved thickness of 55 m, but individual tongues mapped within unit Ttpm may be as Miggins, 2007). The basalt at the second locality is probably middle Miocene in age (“Ar/*Ar age is pending).
alluvial-fill part of the unit is about 3-m thick and consists of a basal sandy gravel layer about 1 m thick overlain by orange and brown sands little as 6 m-thick. Thi Basalt dikes and plugs (Miocene to Pliocene) — Largest dike consists of en echelon segments that form ridges along the western quad boundary
and local clay-silt beds. Soil development seems to be minimal in the few places where examined in cut-banks. Along lower El Rito Creek, just east of Madera Cafion. This basalt is a fine-grained, olivine-phyric rock that is indistinguishable from the Tb hill southeast of Sage Tank.
this unit forms a thick fill at least 6 m-thick. Here, it consists of medium to thick, tabular to broadly lenticular beds of very fine- to medium- Ttc Chama-El Rito Member, Tesuque Formation (middle Miocene) — Pink to orange, fine-grained sandstone, silty sandstone, and siltstone This map unit also includes a plug on the northern flank of Sierra Negra; this rock contains 2-5% olivine and ~1-2% plagioclase phenocrysts
grained sand with subordinate coarse to very coarse sand and minor pebbles. Minor thin, tabular beds of silty very fine- to fine-grained sand. interbedded with gray pebble gravel. Unit assigned for thick intervals (greater than 30 m) where fine-grained sand is subequal to or exceeds 0.5-2 mm across. There is also a 0.5-3.0 m-wide dike mapped 0.5 km east-southeast of CCC spring, which has 2-3% black olivine and 25%
Also minor very thin- to medium, lenticular beds of sandy pebbles with minor cobbles. Surface of unit typically rises 1-4 m above adjacent volcaniclastic. coarse channel-fills. Unit contains more volcaniclastic channel-fills than Ttcf. Fine sand is similar to that described in unit Ttcf black-green pyroxene(?) crystals in a black, aphanetic groundmass (both 0.1-1.0 mm)..
active channels. Base of unit lies unconformably over scoured Tesuque or Abiquiu Formations, except in larger drainages where it likely over- above. Coarse channel-fills tend to be 1-2 m thick and consist of tightly packed gravel with subangular to subrounded clasts generally 1-4cm ~ Tpt Phreatomagmatic tuff and lapilli tuff — Pale green to tan, and locally orange, planar-bedded and cross-bedded hydromagmatic tuff. Thickest
lies an older late Pleistocene-Holocene gravelly sand-sandy gravel. A cuttings log for a well located approximately 1 km southeast of EI Rito and rarely larger than 10 cm across. Visual estimates of composition indicate about 5-10% quartzite and the remainder volcanic pebbles. The deposit is about 30 m-thick below the escarpment SW of Tuck Tank and exhibits easterly to southerly transport, based on cross bedding, which
suggests that this older interval is approximately 10 m-thick. volcanic pebbles are overwhelmingly light-gray to pink, and in some cases white, hornblende-biotite-plagioclases rocks, suggesting andesitic/ is consistent with derivation from a vent centered beneath the basalt hill southeast of Sage Tank. These deposits also likely correlate to a small
dacitic composition; more felsic clasts are very scarce or absent, but exceed 15% in the eastern part of the quadrangle above the upper Ttp unit. outcrop area in an unnamed canyon southwest of the basalt hill, where a steep contact with Ttc implies the margin of a crater filled with in-
Qayu Undivided valley-floor alluvium (Holocene) — Sand, silty sand, and gravel of deposits Qayh, Qayi, and Qayl that were not individually dif- Although_the orange-and-gray strl_ped character o_f Cha_ma—EI Rito outcrops is pretty prlcal, both the fine and coarse layers are distinctly w_hlter warc_l-dlpplng tuff. Outcrops in the headwaters of Arroyo del Perro may corrgspond to thg same event, a_nd similar tuffs are found near th}a top
ferentiated. in the vicinity of faults north of Sierra Negra. This unit gradationally overlies Ttpu in the eastern quadrangle. Thickness on the east margin of of Sierra Negra. East of El Rito Creek a 3-30 m-thick belt of phreatomagmatic deposits lies between units Ttpm and Ttpl. These deposits are
the quad decreases northwards from approximately 120 m to 50 m. Unit is at least 250 m-thick in the southwestern part of the quadrangle, and slightly greenish and consist of sandstone and gravelly sandstone that are cross-stratified in various angles. Sand is very fine- to very coarse-
. . . . " . . possibly up to 500(?) m-thick. grained and includes a mix of minor, altered, basaltic sand with more abundant sand similar to that seen in units Ttpl and Ttcfl. Gravel con-
Qao Sandy alluvium occupying the highest topographic positions on valley floors (upper Pleistocene to middle Holocene) — Isolated remnants sists of basalt, dacite-andesite pebbles of the Tesuque Formation, and minor Proterozoic clasts. Well consolidated and locally cemented.
of sandy gravel that are 1-3 m higher than adjoining Qayh deposits. Up to approximately 3-5 m-thick. PROTEROZOIC ROCKS
Ttpu Upper unit of Plaza lithosome, Tesuque Formation (middle Miocene) — Coarse channel-fill complexes (up to several meters thick) of peb- ) ) ) ] ] ) ) o
Qaf Younger alluvial fan deposits (Upper Pleistocene to Holocene) — Sandy gravel to gravelly sand to clayey sand alluvium forming fans at the bly sand to sandy gravel, possessing greater than 10% felsite clasts, intercalated with fine-grained, pink to orange sand. Gravelly sediment is Xoq Ortega Quartzite (Paleoproterozoic) - Light gray, coarse-grained, vitreous, laminated quartzite. Laminations are planar, wavy, to low-angle
: . ; . : ; clast- to sand-supported and in laminated to very thin to medium beds. These beds are broadly lenticular to planar (most common). but locall cross-stratified. ~5% lenticular pods of vein quartz. Biotite, as well as aligned silliminite, are concentrated in primary foliation planes, which
mouths of low-order drainages and along terrace risers on the west side of El Rito valley. Unit appears to grade with the Qtr4 terrace tread. . pp < yt . adly p ( ), cally P - -
Thickness unknown. lenticular and planar-cross-stratified (up to 2 m-thick foresets). Gravel includes pebbles with 5-7% cobbles and 1% boulders. Clasts consist themselves appear to follow original bedding. Locally present are flattened, very fine to very coarse quartz pebbles that are shortened perpen-
predominately of dacite-andesite clasts with 10-50% rhyolite and felsic tuff clasts (welded and non-welded, includes Amalia Tuff), 1-5% inter- dicular to the primary foliation planes. 60 m of exposed thickness on this quadrangle, but total thickness is much greater.
. . . . . . . . mediate intrusive clasts (e.g., graniodiorite, quartz diorite, and tonalite -- weathered intermediate clasts have a slightly greenish color), 1-3%
Qgol Older alluvial fan deposits (mlddle.PIelstocene) - Sand_y gravel to gravelly sand alluv.lum forming a broad, east-sloplng jdlluwal fan at t_he orange granite, 1-5% quartzite, and 1-3% basalt. Channel-fill sand may have orangish gray to gray colors. Channel-fill sand is poorly sorted DEEP STRATIGRAPHIC UNITS DEPICTED ON CROSS-SECTION BUT NOT LISTED ON MAP
headwaters of Alamosa Canyon. Unit appears to grade with the Qtr1 terrace tread, but its eastward slope suggests deposition by small tributary and very fine- to very coarse-grained. Generally non-cemented (about 10% strong to moderate cementation) and weakly to moderately consoli-
streams or slopewash processes rather than deposition by El Rito Creek. Unit generally less than 5 m-thick. dated. The lesser degree of consolidation and cementation of this unit compared to the underlying Ttpm unit commonly results in a topog- IPPcu  Undivided Cutler Group — Red to orange to brown siltstone, sandstone, and conglomerate. Sand consists of commonly medium- to coarse-
raphic slope decrease near its basal contact. In the northeastern quadrangle, the base of this unit was drawn above Ttpm where the percentage grained, moderately to poorly sorted, angular arkoses and lithic arenite. Includes the Arroyo del Agua and EI Cobre Canyon Formations
. . . . . . . . of felsite clasts exceeded 10%. However, in the southeastern quadrangle, the upper 20-30 m of the middle unit of the Plaza lithosome (Ttpm) (summarized from Lucas and Krainer, 2005).
Qtr Quaternary terrace deposits associated with El Rito Creek (Pleistocene) — Sandy gravel terrace deposits along El Rito Creek. The sand is contains appreciable felsite clasts (at or above 10%). Because this gradation was difficult to identify precisely, we mapped the base of the IPm Madera Group — Limestone with minor sandstone and conglomerate.
pale brown to light gray and mostly medium- to very coarse-grained. Gravel consists of pebbles and cobbles, with 2-5% boulders, that are upper unit above this gradation; specifically, at the base of a thick, orangish, fine sand interval above which fine sands occupied greater than XYu Undivided Paleo and MesoProterozoic rocks — Quartzite, gneiss, and crystalline intrusions. Includes Ortega quartzite and metavolcanic
clast-supported and imbricated. Boulders and cobbles are subrounded to rounded and contain >80% quartzite, with the remainder being rhyo- 15% of the strata (over about a 30 m stratigraphic interval). Unit interfingers with the Chama-EIl Rito Member a short distance south of the rocks.
lite, dacite, and andesite clasts. Volcanic clasts dominate the pebble fraction in the lower terraces, but higher terraces have an approximately quadrangle’s south boundary, and gradationally underlies this member on this quadrangle. Unit gradationally(?) overlies Ttpm in the eastern REFERENCES
subequal volcanic : quartzite ratio and the volcanic fraction is dominated by felsic clasts. In the pebble fraction, there are also minor myloni- part of the quadrangle. Near the northeastern corner of the quadrangle, this unit may interfinger northeastward with a unit similar to Ttpml, but
tized quartzite and 1-2% granitoid clasts. 1-5 m-thick, except where noted, with the lower terraces appearing to be thicker than the higher ter- poor exposure there makes this inference uncertain. 120-150 m-thick. Baldridge, W.S., Ferguson, JF., Briale, LW, Wang, B., Eckhard, K., Evans, D., Schultz, C., Gilpin, B., Jiracek, G.R, and Biehler, ., 1994, The western margin of the Rio Grande rift in
races. Terrace surfaces (t_reads) are We"-preserved ! ty_plca"y extensive, and overlain by 1-2 m Of_ Qse' Note that Qse was not mapped ov_er rore N%Me’ir'\l:‘eer),(Ilg.l?-139n52f)grr:eecda;%??::%dcfglt?ag;aseifgészfotfhsTzs”%l?;slI:ﬁ:]&r‘;‘n;:f’l\[l)(‘ev%lslai;(liig:l‘l\lew Mexico Bureau of Mines and Mineral Resources Bulletin 45, 104 p.
Qtr terraces because d0|ng so obscures the underlylng terrace — we think the latter is more important to deplct on the map. Six main Bingler, E.C., 1968, Geologic map of the El Rito Quadrangle, Rio Arriba County, New Mexico: State Bureau of Mines and Mineral Resources, Geologic Map 20, scale 1:24000.
levels were recognized that are listed below; note that locally some of these levels are subdivided based on slight differences of tread (terrace ~ Ttpw  Western tongue of Plaza lithosome, Tesuque Formation (lower to middle Mioccene) — Tongue of volcaniclastic conglomerate mapped s Gl e vur ooy s oot B, 450
surface) height (e.g., Qtrda, Qtrdb, and Qtr4c). The difficulty in correlating these sub-levels contribute to the irregularity of the profile (Figure between lower Arroyo del Perro and Arroyo del Perro del Oeste.  Similar to unit Ttpm in color, bedding, and texture, but with an estimated Dethier, D.P., and McCoy, gl-LD-i;gg%ﬁgi;ﬁ;:ragﬁgghiz reations and age o Quaternary deposits,northern Espariola Basin, New Mexico: Quaterary Research, v. 39, p 222230,
3). Note that the lower terraces (Qtr6 through Qtr3) diverge slightly in a downstream direction (i.e., about 6 m divergence over 7 km. 10-20% welded tuff, tuff, and minor rhyolite clasts. Other minor clasts include: trace to 1% intermediate intrusives (e.g., granodiorite, tonalite, Santa Fe Region, p. 289-208. B vty ’ ' ) o o e
quartz diorite), trace to 1% orange granite, trace basalt, and trace quartzite. Remainder of clasts consists of light to dark gray to purplish gray, nmhWeste5eé’;‘;;hgépéa':;"c"ﬁ":“;“-Mﬁ;icMoagggﬁgr3{‘5139';]%( vj"s“;g'_';ezﬁs- E., Harrington, C.D., Sama-Wojcicki, A., and Meyer, C.E., 1990, Occurrence of the Lava Creek B tephra layer in the
Qtr6 — Lower Pleistocene gravel terrace. Unit is more discontinuous than the aforementioned older units, being found only locally in the commonly porphyritic dacite to andesite. Unit probably correlates with Ttpm to the east. The slight difference in clast composition between Galusha, T., and Blick, J.C., 1971, Stratigraphy of the Santa Fe Group, New Mexico: Bulletin o the American Museum of Natural History, v. 144, 127 p. )
southern part of the quadrangle and near Placitas. Strath is 10-14 m above the modern stream. Probably correlates to the 15-6 m-high terrace this unit and Ttpm is attributed to a more western stream eroding slightly different older sediment in what is now the Tusas Mountains. About e Plcitas MUl Dotle Wty Conemere Acsntiaton) ey et Of Rt esources near L PIacites and E1Rito, New Mexico: unpuished report for Chires . Horme and Assocites In. and
of Dethier and Reneau (1995, fig. 2), which has an inferred age of 26-44 ka based on radiocarbon dating. Probably correlates to the Qtc7 ter- 30 m-thick. Ingram, R.L., 1954, Terminology for the thickness of stratification and parting units in sedimentary racks: Geological Society of America Bulletin, v. 65, p. 937-938, table 2. !
. Ingersoll, R.V., Cavazza, W., Baldridge, W.S., and Shafiqullah, M., 1990, Cenozoic sedimentation and paleotectonics of north-central New Mexico: Implications for initiation and evolution
race on the Medanales quadrangle to the south (Koning et al., 2004). Inferred age of 26-40 ka. of the Rio Grande rift: Geological Society of America Bulletin, v. 102, p. 1280-1296.
Kelley, V.C., 1978, Geology of Espanola Basin, New Mexico Bureau of Geology and Mineral Resources, Geologic Map 48, scale 1:125,000.
H i i i i i H H Koning, D.J., and Manley, K., 2003, Geologi f the San J Pueblo 7.5-mi d le, Rio Arriba and S F ies, New Mexico: New Mexico B f Geology-- and
Qtr5 — Upper lower Pleistocene gravel terrace. Strath is 12-21 m above the modern stream (mostly 18 m). Correlates with terrace deposits ~ 1Pm ~ Middle unit g’f Plaza I'tgosoT)E'l Tesuguebi?rmattljo.n (|0WEI|;.tO m'dd(lﬁ M|()Iceqe) " Gra;tg to inOVIVmS.h glray to ;I)ale btr)O\(/jvn, shgh:lly tuffaceous MierlResoutes, Open-le Geloic Vi OF-OVITD, sl 2000 o e i T s R efm o
Qtr4and QtCG in the Medanales quadrangle to the SOUth, which in turn have an inferred age of 40-70 ka (Koning et aI., 2004; Dethier and Re- (estlm_ate 1-54) th'f), sanay pe €s ana pe y sand in veryt |_n to medium, e_ntlcu ar to broa y e_ntlcu ar to planar peds. Loca y Cross- Resources, gzzlrﬁi|eDéehg|aoy§iJc"@:gbs#’.gﬁ.g;m?é ?25%%?) Geologic map of the Medanales 7.5-minute quadrangle, Rio Arriba county, New Mexico: New Mexico Bureau of Geology-- and Mineral
neau, ]_995Y Dethier and Mc(:oy, ]_993)v we favor an age closer to 70 ka. This terrace |oca||y is as much as 6 m-thick. S.tratlﬂed and includes about 10% .U-shaped, discrete Channe';fll.ls 10-50 cm-thick. Grayel are mat.rlx- to ClaSI'SUpP.Oned and C.0n5|5t of very _ Koning, D.J; Karlstrom,_ K. E.; May, J.; Skotnicki, S. J.; Horning, R.;'Newell, D.; and Muehlberger, W. R., 2005eliminary geologic map of the Ojo Caliente 7.5 minute quadrangle, Rio
fine to very coarse pebbles and minor cobbles (~5%); the majority of pebbles are very fine to medium. Clasts consist of purplish gray, porphy- Auriba and Taos counties. New Mexico: New Mexico Bureau of Geology, Open-file Geologic Map-101, Scale 1:24,000. ) ) )
: : : : : ritic dacite to andesite, in which many of the coarser pebbles have greater than 10% plagioclase phenocrysts up to 8 mm-long in addition to 3- mini»paper]@ﬂ'e"mg,’rfe‘i}’cﬁeé':ﬁo;gi gr(])dcilgtirmgﬁ;eltj(ﬁlz 25%?51‘S.Z"é’fn'?;‘e’n“ﬁé”’éi(ﬂizy‘ﬂ? :)t?eu?:r?\reyzoéetgieo:\tl):qu;;u:?r:-‘ggymem 1 Colorado leeau = long istory of faling [non-eviend
Qtr4 — Lower middle Pleistocene gravel terrace. Strath is 21-38 m above the modern stream. Correlates with terrace deposits Qtr3 and c o g ) . o9 | ; | e , S8th | e, C " P 4346, - - )
Qtc5in the Medanales quadrangle to the south, which have an inferred age of ca. 130 ka (Koning et al., 2004; Dethier and Reneau, 1995; 10 % horpblende and blotlte.up to 3 mm. Other clas.ts mcllud:e light gray, white, and p|n|§|sh white dacites that often are wgathered and have 5- Open-fill eié’l%'g"% 55;31'§f|i§,mdo§f o elem, A omberdl, €., 2007, Preiminery geologhe mep of the L Maders quecrengle, Rio Arriba Gounty, New Mexice: N Mexico Burea of Gecloay:
Dethier and McCoy 1993) 15% mafic phenocrysts (typ|ca||y hornblende and minor b|0t|te) and less than 15% plag|oc|ase phenocrysts, 1-12% quartzite, and 1-15% rhyo- i IEucEs(;SGI andet{‘airgI:, K., goo@strﬂgra&? and correlation of the Permo-Carboniferous Cutler Group, Chama Basin, New Mexico: New Mexico Geological Society, 56" Field Confer-
y . . . - - . - . 3 . . . . ence Guidebook, Geology of the ama Basin, p. - .
lite an_d welded tuffs (|ncrea_smg up-sectlon II"! the middle to upper pa_rt of the Unlt). Channel-fill s_and IS gray to Ilght gray to plnkISh g_ray anq Manley, K,.%m. The Late CenzuicpHistpry oflthe Esgahola basin, New Mexico [Ph.D. thesis]: pniversity of Cplurado, 1-171 pp. ) o )
Qtr3 — Middle Pleistocene gravel terrace. Strath is 43-61 m above the modern stream. Correlates wih terrace deposit Qtrl in the Medanales very f|r_1e to very coarse-g_r_alned (mostly med'”!“' to very coarse-grained). Ttpm grades upward into Ttpu anq laterally (southward_) into unit m: jli }322 Miosene gterg:ioggr);gl:i;hreeg{%g: Llﬁﬂ‘é;?é?e?nﬁ"b”eﬁvi’éiﬁ‘tﬁé‘}iﬂ?q'ﬂi‘ifiﬂg gf;;s?ﬂ:rﬁcfe[smzflgrerf:ﬂi’ons near Ojo cgie:;gixo'ﬁﬁ'e; EspaﬁgI:fB’;‘:i‘:\v: m\xw'c&'ezx??apéeo|ogica|
quadrangle to the south, which in turn has an interpreted age of 250-400 ka (Koning et al., 2004; Dethier and Reneau, 1995: Dethier and Ttc; this southward transition appears to occur just south of the southern border of the quadrangle. Most of unit has less than 15% fine sand Society, 35th Field Conference, Guidebook, p. 129-135. - ) ) o o ) o
Mccoy 1993) ll fl y ll y beds similar to unit thf (over a given >30 m stratigraphic interval, excluding mapped tOﬂgUES Of unit thf)| although the Iower 20_30 m has as Mexico, M’\éo‘?rr]isisD147zgoo3 :ﬁcmmcs and volcanism during deposition of the Oligocene--lower Miocene Abiquiu Formation in northern New Mexico: Albuquerque, N. Mex., University of New
' ' much as 40-50% of these fine sandstone interbeds . Unit corresponds to Los Pinos tongue of May (1980 and 1984). Base of unit placed above g/lunse\lllV c-o!oﬂ-ligfn edmon._Mungeg s?\i/: colorcchgns: ya\{v"\'?/inds%r\,rvv.\rl-ééo"cmorglen_Corg-. Macbceth Division-h vers . o United s ’ )
H H H H arna-Wojcicki, A.M., Morrison, S.D., Meyer, C.D., an illhouse, J.W., , Correlation of upper Cenozoic tephra layers between sediments of the western United States and compariso
Qtr2 — Upper middle Pleistocene gravel terrace. Strath is 73-88 m above the modern stream. Probably correlates to terrace deposit Qtc4 in the highest beds of Tpt, Ttcfl and Ttpl in the southeastern quadrangle. In the northeastern part of the quadrangle, where unit Tpt is absent, the
the Medanales quadrangle to the south, which has an inferred age of 250-400 ka based on amino-acid ratios of fossil gastropods (Dethier and lower and middle parts of lithosome P are similar and lumped in a combined unit (Ttpml) that is lithologically similar to what is described
McCoy, 1993) here. Well consolidated and weakly to moderately cemented by calcium carbonate and tuff, locally producing cliffs and ledges in the land-
' ’ scape. Approximately 200-260 m-thick.
Qtrl — Upper Pleistocene gravel terrace. Strath is 98-104 m above the modern stream. The extensive surface of Qogl grades into this sur-
face. Based on its strath height, this terrace is inferred to correlate with terrace deposits containg the Lava Creek B Ash (620 ka; Sarna- tpml  Undivided lower to middle Plaza lithosome, Tesuque Formation (lower to middle Miocene) — Generally similar to the middle lithosome P
Wojcicki et al., 1987) along the Rio Chama south of Medanales (Koning et al., 2004; Dethier et al., 1990; Dethier and Reneau, 1995). It strath unit, but extends down-section past the projected phreatomagmatic interval (Tpt) and so includes strata probably time-equivalent to Ttpl. 300-
height is similar to terrace deposits mapped as Qtv5 and Qtoc5 on the La Madera and Ojo Caliente quadrangles to the northeast and east 400 m-thick.
(Koning et al., 2007b and 2005). These deposits were also correlated to the Lava Creek B ash-bearing terrace deposits along the Rio Chama.
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