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This work was performed under the STATEMAP component of the USGS 
National Cooperative Geologic Mapping Program. Funding for geological 
mapping was provided by the U.S. Geological Survey and the New Mexico 
Bureau of Geology and Mineral Resources, a division of New Mexico Tech.  

This draft geologic map was produced from scans of hand-drafted 
originals from the author(s).  It is being distributed in this form because 
of the demand for current geologic mapping in this important area.  
The final release of this map will be made following peer review and 
redrafting in color using NMBGMR cartographic standards.  The final 
product will be made available on the internet as a PDF file and in a 
GIS format.

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geologic mapping, compilation of published and unpublished work, and photogeologic interpretation.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.  

COMMENTS TO MAP USERS

36°7' 30"

36°15'

106° 15' 106° 7' 30'

Daniel KoningDaniel Koning

Judson
May

Scott
Aby

Judson
May

Robert
Horning

Robert
Horning

 Portions of the quadrangle mapped by each of the authors.

DESCRIPTION OF MAP UNITS 
(See report for complete description and text.) 

ANTHROGENIC DEPOSITS 
af Artificial fill (recent). 

QUATERNARY AEOLIAN DEPOSITS 

Qe Aeolian sand deposits (middle to late Pleistocene and Holocene) 

 Qe
Qayh Eolian sediment overlying unit Qayh (upper Holocene) 

Qe
Tto Eolian sediment overlying the Ojo Caliente Sandstone (upper Holocene)  

QUATERNARY PLAYA DEPOSITS 

Qpl Lagunita playa deposit (Holocene)  

QUATERNARY LANDSLIDE DEPOSITS 

Qls Undifferentiated landslide deposits (Holocene to late Pleistocene)  

QUATERNARY ALLUVIUM 

Qam Modern alluvium (less than approximately 20 years old) 

Qayl Younger alluvium occupying a low topographic position in valley bottoms (approximately 20-100 years 
old) 

Qayi Younger alluvium occupying an intermediate topographic position in valley bottoms (50-200? years old)  

Qayh Younger alluvium occupying a high topographic position in valley bottoms (Holocene, greater than 100 
years old) 

Qao Older alluvium (middle to upper Pleistocene) 

Qgh High-level gravel deposits (middle to upper Pleistocene)  

TERRACE DEPOSITS OF CAÑON LA MADERA 

Qtm Terrace deposits along Cañon la Madera (upper Pleistocene) 

TERRACE DEPOSITS OF THE RIO OJO CALIENTE 

Qtroc Terrace deposits along the Rio Ojo Caliente (upper Pleistocene)

TERRACE DEPOSITS OF THE RIO CHAMA.

Qtcu Non-correlated terrace deposits of the Rio Chama (Upper to lower Pleistocene) 

Qtc7 Lowermost terrace deposit of the Rio Chama (Upper Pleistocene) 

Qtc6 Lower terrace deposit of the Rio Chama (Upper Pleistocene)  

Qtc5 Lower-middle terrace deposit of the Rio Chama (Upper to middle Pleistocene)  

Qtc4 Middle terrace deposit of the Rio Chama (Middle Pleistocene)  

Qtc3 Upper-middle terrace deposit of the Rio Chama (Middle Pleistocene) 

Qtc2 Upper terrace deposit of the Rio Chama (Lower Pleistocene)

Qtc1 Uppermost terrace deposit of the Rio Chama (Lower Pleistocene)

TERRACE DEPOSITS OF THE EL RITO 

Qtr4 Lower terrace deposit of El Rito (upper Pleistocene) 

Qtr3 Lower-middle terrace deposit of El Rito (upper-middle Pleistocene)

Qtr2 Upper-middle terrace deposit of El Rito (upper-middle Pleisotcene)  

Qtr1 Upper terrace deposit of El Rito (middle Pleistocene) 

MIOCENE SEDIMENTARY ROCKS 

TESUQUE FORMATION 

Tto, Ttoi Ojo Caliente Member of the Tesuque Formation (middle to upper Miocene)

Ttco Interbedded Ojo Caliente Sandstone Chama-El Rito Member), Tesuque Formation (middle to upper 
Miocene)

Ttc     Chama-El Rito Member, Tesuque Formation (middle Miocene) 

Ttce Chama-El Rito Member mixed with volcanic detritus from the El Rito vents 

Ttcem Marker bed of Chama-El Rito Member mixed with volcanic detritus from the El Rito vents

EL RITO VOLCANIC VENTS 

Tea Basaltic agglutinate  

Tep Basaltic phreatomagmatic deposits 

Tev1 Basaltic volcanic deposits consisting primarily of pyroclastic tuff breccia 

Tev2 Basaltic volcaniclastic tuff and lapilli tuff 

LOBATO FORMATION 

Tld Dikes of basalt to basaltic andesite(?) (upper Miocene)  

ABIQUIU FORMATION 

Ta Abiquiu Formation (lower(?) Miocene) 
.

SUBSURFACE UNITS DEPICTED ONLY ON CROSS-SECTION

Pzu  Undivided Paleozoic strata (Mississippian to Permian)  

EXPLANATION OF MAP SYMBOLS

CORRELATION OF UNITS
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?
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07-320

Beds that dip less than 2 degrees.

Geologic contact - Solid where exposed; dashed where aproximately located; dotted where concealed 
beneath younger alluvium, labels immediately adjacent to dots identify the two buried units; queried 
where uncertain.

Normal fault - Solid where exposed; dashed where approximately located; dotted where concealed; 
queried where uncertain.  Ball and bar are on downthrown block.  Number by arrow denotes the location 
and value of fault dip measurement.

Monocline -- line is approximately located in the middle of the steepest dips of the beds, dashed where 
approximately located; arrows denote dip direction.  

Strike and dip of bedding; number in front of dash is dip magnitude, number behind dash is dip 
azimuth.

Tto

Ttbu

Mono-directional paleocurrent measurement - Solid ball on vector is located at measurement location.  
Primarily measured using clast imbrication (abbreviated as "i") and 3-dimensionall trough cross-
stratification (abbreviated as "tx").   Different lengths of the vector is proportional to the number of 
measurements at a site.  In the case of clast imbrication, this proportion reflects bins of clast 
measurements of:  0-5 (abbreviated as "i"), 5-10 (abbreviated as "2i"), 10-15 (abbreviated as "3i"), 15-20 
(abbreviated as "4i"), and20-25 (abbreviated as "5i").   Paleocurrent azimuth value is listed next to the 
vector.

270

Bi-directional paleocurrent measurement - Solid ball on vector is located at measurement location.  
Primarily measured using channel trends (abbreviated as "c") or the trend of a single channel margin 
(abbreviated as "cm"), with some use of basal channel grooves ("gr") and 2-dimensional trough cross-
stratification ("tx").  Although bi-directional, only one arrow head is depicted showing authors' preferred 
direction; this preference is based on surrounding mono-directional paleocurrent data and source area 
considerations.   Different lengths of vector is proportional to number of measurements at a site -- top, 
upper middle, lower middle, and lower vectors reflect one, two, three, and four measurements, respectively.  
Paleocurrent azimuth value and type of data (e.g., "c" for channels) is also listed next to the vector.
cross-stratification (xs), and clast imbrication (i).

270

gr
2cm
2 cm, tx

3c, cm

Eolian cross-stratification dip direction - Solid ball on vector is located at the measurement location.  The 
vectors depict the dip azimuth of eolian foresets that are sloping 20 degrees or greater.   Different lengths 
of the vector is proportional to the number of measurements at a site -- top, upper middle, lower middle, 
and lower vectors reflect one, two, three, and four measurements, respectively.   The azimuth value is 
listed next to vector.

tx
2i

3i

4i

270

w
w

w
w

Syncline - showing trace and plunge of inferred crest line; dashed where approximate.  MAPPED TEPHRAS

Fine white ash; generally altered to clay; may contain up to 5% biotites that are commonly altered as to have a 
dendritic or corroded appearance.  Where not altered, the ash has a silty texture and feels gritty.  These ashes are 
not sufficiently distinct in the field to correlate across the quadrangle.  The ashes may correlate with the Pojoaque 
White Ash series to the southeast. 

B Cross-section line endpoint

Interbed of fluvial sediment (Chama-El Rito Member) within the Ojo Caliente sandstone.  These are 
commonly mud or clay beds.

Greenish very fine to fine sand and silty sand.  Commonly found interbedded within the Ojo 
Caliente Sandstone.g g

cb
cb

X    X

Lava Creek B Ash -- Pale yellow (5Y 8/2) and powdery.  It is generally mixed with detrital silt and very fine 
sand.  Found in floodplain facies of terrace deposit Qtc3.  Detailed work on this ash was conducted by 
Dethier et al. (1990).

Guaje Pumice Bed of the Otowi Member of the Bandelier Tuff - Pumiceous fine lapilli to coarse ash.  Dull 
white color.  Only exposed in the Qtc1 terrace deposit located 1 km east of Canon Madera.   Here, it fines-
upward from a fine lapilli to an ash.  Correlated to the Guaje Pumice Bed of the Otowi Member by Dethier et 
al. (1990).

Shear zone marked by numerous faulting and intense bed deformation.
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