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ABSTRACT Numerous wells in addition to stratigraphic sections of surface exposures provide a robust data set to examine 
Santa Fe Group stratigraphic relations near the White Rock and Buckman areas of the Espanola Basin. Here, wells penetrate 
Santa Fe Group strata, ranging in age from ca. 13.5 to 8.5 Ma, that locally underlie Plio-Pleistocene strata. Surface exposures of 
Santa Fe group strata range in age from ca. 12 to 8.5 Ma. Santa Fe Group strata are characterized by fluvial deposits ofsandy to 
gravelly channel-fills intercalated with floodplain deposits of clay, silt, very fine- to fine-grained sand, and silty sand. Most of 
the aquifer under the Buckman well field consists ofancestral Rio Grande fluvial deposits belonging to the Vallito Member of 
the Chamita Formation, which overlies finer-grained, basin·f1oor deposits of the Pojoaque Member ofthe Tesuque Formation. 
The Vallito Member is a very pale brown to pink to light gray unit dominated by subrounded (minor rotmded and subangular), 
relatively clean, chert- and volcanic-bearing, quartz-dominated sand that is locally frosted. Vallito Member gravels consist of 
very fine to coarse pebbles. The Vallito Member interfingers westward with light gray volcaniclastic sediment of the Hernan­
dez Member (Chamita Formation) west of Buckman, deposited by an ancestral Rio Chama derived from the northwest that 
flowed alongside and merged with the ancestral Rio Grande. A high degree ofmixing occurs between the Vallito and Hernandez 
Members within 1-4 km of their interfingering zone, which extends about 7 km to the west of the Rio Grande at Buckman. 
The gravel fraction of the Hernandez Member in the study area includes very coarse pebbles and cobbles, and is dominated by 
subrounded to rounded, dark gray to greenish dacites-andesites with less than 15% quartzite. Locally, the Vallito Member over­
lies, and interfingers eastward with, fluvial deposits of the Cejita Member of the Tesuque Fonnation. However, it appears that 
the northeast-derived river associated with the Cejita Member merged with the ancestral Rio Grande north of Buckman. More 
commonly, the Vallito Member interfingers eastward with granite-bearing alluvial-slope deposits of the Cuarteles Member of 
the Chamita and Tesuque Formations. As is the case throughout the Espan.ola Basin, the Cuarteles Member here progressively 
prograded westward in the middle to late Miocene. A probable angular unconformity and a general down-section increase of 
dips indicate that the Santa Fe Group in the study area was deposited during active west-tilting of the Espanola Basin half­
graben. We interpret a westward increase of stratal tilts as related to subsidence-related flexure on the eastern side of an intra­
basin half-graben, marked by a pronounced low Bouguer gravity anomaly. The lack of significant playa or lacustrine deposits 
in these strata indicates that closed basin conditions did not exist during 8.5 to 13.5 Ma. 

mTRODUCTION 

The aquifer underlying the Buckman area is penetrated by nine 
water supply wells that collectively provide 15-50% of the water 
used by the city of Santa Fe. Spread over an area of 6-7 km2, the 
Buckman well field includes the location of the former town of 
Buckman (Fig. 1) and lies at the mouth of Canada Ancha about 
24 km northwest of dmvntown Santa Fe. The town ofWhite Rock 
is located only 3 km southwest of Buckman, but is perched 210 m 
above it on the east edge of the Pajarito Plateau (Fig. I). 

Both Buckman and White Rock are in the south-central Espa­
nola Basin, one of many basins near the Rio Grande in New 
Mexico formed by tectonism associated with the Rio Grande rift 
(Kelley, 1956; Spiegel and Baldwin, 1963; Chapin, 1971). Like 
these other basins, the Espanola Basin is filled by siliciclastic 
sediment (primarily sand, with lesser mud and gravel) and volca­
nic rocks of the Santa Fe Group of Spiegel and Baldwin (1963), 
which ranges in age from late Oligocene through late Miocene 
(Smith, 2004; Koning et aI., 2004a). In our study area, Santa Fe 
Group strata may be as thick as 3000 m (Biehler et aI., 1991). 
Two formations were included in the Santa Fe Group by Galusha 
and Blick (1971); the Chamita and underlying Tesuque Forma­
tions. The Chamita Formation was subdivided into five members 

by Koning and Aby (2005), four of which (Valli to, Hernandez, 
Cejita, and Cuarteles Members) are present in the study area. 
The Cejita and Cuarteles Members extend into both the Tesuque 
and Chamita Formations, as allowed by Article 25 of the North 
American Stratigraphic Code (NACSN, 2005), with those mem­
bers in the Chamita Formation being restricted to west of the 
Rio Grande (Koning and Aby, 2005; Koning et aI., 2005a). The 
Tesuque Formation was originally subdivided into the Chama-El 
Rito, Ojo Caliente Sandstone, Pojoaque, Skull Ridge, and Nambe 
Members (Galusha and Blick, 1971). Later workers have subdi­
vided the Tesuque Formation based on provenance and paleocur­
rents. Applicable to our study are lithosomes A and B ofCavazza 
(1986) and the Cejita Member of Manley (1977, 1979). In the 
study area, the Santa Fe Group is unconformably overlain by 
coarse-grained sand and gravel of the Pliocene Puye Formation 
(Fig. 2) (Griggs, 1964; Bailey et aI., 1969; Waresback, 1986; Tur­
beville et aI., 1989; Waresback and Turbeville, 1990). Overlying 
the Puye Formation, and locally interbedded with it (Broxton and 
Vanirnan, 2005), are basalt flows of the Cerros del Rio volcanic 
field (primarily 2.3-2.8 Ma; WoldeGabriel et aI., 1996; Sawyer 
et aI., 2002). The two ash-flow members of the Bandelier Tuff, 
having ages ofabout 1.2 and 1.6 Ma (Izett and Obradovich, 1994; 
Spell et a1., 1996), cap the Pajarito Plateau and are present mostly 
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