New Mexico Geological Society
Downloaded from: http://nmgs.nmt.edu/publications/guidebooks/62 @

The late Oligocene Cieneguilla basanites, Santa Fe County: Records of early
Rio Grande rift magmatism

Jennifer Lindline, Michael Petronis, Rachell Pitrucha, and Salvador Sena, 2011, pp. 235-250

in:

Geology of the Tusas Mountains and Ojo Caliente, Author Koning, Daniel J.; Karlstrom, Karl E.; Kelley, Shari A.;
Lueth, Virgil W.; Aby, Scott B., New Mexico Geological Society 62nd Annual Fall Field Conference Guidebook, 418

p.
This is one of many related papers that were included in the 2011 NMGS Fall Field Conference Guidebook.

Annual NMGS Fall Field Conference Guidebooks

Every fall since 1950, the New Mexico Geological Society (NMGS) has held an annual Fall Field Conference that
explores some region of New Mexico (or surrounding states). Always well attended, these conferences provide a
guidebook to participants. Besides detailed road logs, the guidebooks contain many well written, edited, and
peer-reviewed geoscience papers. These books have set the national standard for geologic guidebooks and are an
essential geologic reference for anyone working in or around New Mexico.

Free Downloads

NMGS has decided to make peer-reviewed papers from our Fall Field Conference guidebooks available for free
download. Non-members will have access to guidebook papers two years after publication. Members have access to all
papers. This is in keeping with our mission of promoting interest, research, and cooperation regarding geology in New
Mexico. However, guidebook sales represent a significant proportion of our operating budget. Therefore, only
research papers are available for download. Road logs, mini-papers, maps, stratigraphic charts, and other selected
content are available only in the printed guidebooks.

Copyright Information

Publications of the New Mexico Geological Society, printed and electronic, are protected by the copyright laws of the
United States. No material from the NMGS website, or printed and electronic publications, may be reprinted or
redistributed without NMGS permission. Contact us for permission to reprint portions of any of our publications.

One printed copy of any materials from the NMGS website or our print and electronic publications may be made for
individual use without our permission. Teachers and students may make unlimited copies for educational use. Any
other use of these materials requires explicit permission.


http://nmgs.nmt.edu
http://nmgs.nmt.edu/publications/guidebooks/62
http://nmgs.nmt.edu/ffc/home.html

This page is intentionally left blank to maintain order of facing pages.



New Mexico Geological Society Guidebook, 62 Field Conference, Geology of the Tusas Mountains - Ojo Caliente, 2011, p. 235-250.

THE LATE OLIGOCENE CIENEGUILLA BASANITES,
SANTA FE COUNTY: RECORDS OF EARLY
RIO GRANDE RIFT MAGMATISM

JENNIFER LINDLINE, MICHAEL PETRONIS, RACHELL PITRUCHA, anp SALVADOR SENA

Environmental Geology Program, New Mexico Highlands University, P.O. Box 9000, Las Vegas, NM 87701, lindlinej@nmhu.edu

ABsTRACT—We conducted petrogenetic studies of 25-26 Ma Cieneguilla basanites of the Cieneguilla volcanic field in the
southern Espafiola Basin to improve our understanding of early Rio Grande rift magmatism. We sampled 3-4 lava flows at two
different locations north of La Cienega: an unnamed knoll (LCB1) and Cerro Seguro (LCB2). All sampled Cieneguilla basani-
tes are olivine porphyritic, magnetic, slightly vesicular, and relatively unweathered. They contain mildly to moderately altered
olivine phenocrysts in a very fine-grained framework of intergranular clinopyroxene-magnetite and interstitial nepheline. The
estimated titanium content of the Fe-Ti oxide phase ranges from 0.106-0.210 at LCB1 and from 0.019-0.115 at LCB2. The
Cieneguilla basanites are mildly alkaline and fall within the sodic series of the alkali olivine basalt scheme. They have low
silica values (42.40-44.10 wt %) and high MgO values (11.50-13.50 wt %) and are some of the most primitive eruptive products
in the central Rio Grande rift. The rocks display a narrow range of CaO (10.68-11.45 wt %), FeO+Fe,0, (12.37-13.25 wt %),
K 0 (0.61-1.05 wt %) and TiO, (2.16-2.37 wt %). Compatible trace elements, like Sr (758-1031 ppm), Cr (457-553 ppm), Ni
(263-288 ppm), and Co (61.1-67.6 ppm) show a wider range of concentrations. The major and trace element values are suffi-
ciently distinct between LCB1 and LCB2 to suggest that they are separate batches of magma, yet similar trace element patterns
suggest that they share a similar source. The basanites are enriched in LREE relative to HREE ((La/Yb),=18-26). They have
(La/Nb),, values between 1.2-1.5 and moderately high Nb/Ba and Ta/Ba ratios consistent with an origin from an ocean island
basalt-modified lithosphere source region. These data suggest that the Cieneguilla basanites have both asthenospheric and
lithospheric mantle components and that the Rio Grande rift contained mixed mantle source regions during its early history.
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INTRODUCTION

La Cienega, a historic village 30 km southwest of Santa Fe,
NM, hosts the Cienega volcanic field (Fig. 1) which comprises
several lava flows and monogenetic cones, including Cerro
Seguro (Figs. 1-3). The volcanic rocks include basanite, neph-
elinite, and basalt that overlie or intrude the Tertiary Espinosa
Formation (Koning and Read, 2010). They are major localities
for the Cieneguilla Limburgite Formation (Stearns, 1953 a, b;
Sun and Baldwin, 1958), which was redefined as the Cieneguilla
basanite by Koning and Hallett (2000), Sawyer et al. (2002) and
Koning and Read (2010). The Cieneguilla basanite is one of
the lowermost volcanic units in the La Cienega area. Near La
Cienega, the Cieneguilla basanite yielded a K-Ar age determina-
tion of 25.1+0.7 Ma (Baldridge et al., 1980) and a “°Ar/*°Ar age
determination of 26.08+0.62 Ma (Peters, 2000; Koning and Hal-
lett, 2000). These values are similar to a K-Ar date of 25.1+0.6
Ma (Kautz et al., 1981) and a “Ar/*°Ar date of 25.41+0.32 Ma
(Connell et al., 2002) obtained from an olivine tholeiite at Espi-
naso Ridge west of Cerrillos. The Cieneguilla basanites are sig-
nificant as these flows erupted before the main episode of Rio
Grande rifting (10 to 16 Ma) in northern New Mexico (Keller
and Cather, 1994).

We conducted a petrologic study of the Cieneguilla basanite
to improve our understanding of early Rio Grande rift magmatic
processes. We chose the Cieneguilla basanites because these low
volume lava flows have the potential to yield information about
mantle source region(s) without the problems of open-system
magmatism and/or crustal contamination that have been observed
in large-scale volcanism in northern New Mexico (Singer and
Kudo, 1986; Duncker et al., 1991; Wolff et al., 2000; Wolff et al.,

2005). Previous workers (Stearns 1953 a, b; Sun and Baldwin,
1958) studied the Cieneguilla basanites in the context of broader
studies of volcanic rocks of the Cienega area. They reported
petrographic features and major element analysis noting the low
silica content of the flows. This is the first report of trace and rare
carth element geochemistry of the Cieneguilla basanites and the
first petrogenetic study of these flows.

GEOLOGY
Setting

The Rio Granderift is a late Cenozoic continental rift extending
south from at least Leadville, Colorado to Chihuahua, Mexico. It
represents the easternmost expression of widespread continental
extension in the western United States during the past 30 mil-
lion years. The Rio Grande rift is characterized by normal fault-
ing, basin formation, and predominantly mafic volcanism. The
northern part of the rift is relatively narrow, consisting of an array
of north-trending westward-stepping, en echelon basins, includ-
ing the Espafiola Basin, separated by northeast-trending oblique
accommodation zones (Rosendahl, 1987; Chapin, 1988) (Fig. 1).
The Cienega volcanic field lies at the southern periphery of the
intersection of the Rio Grande rift and the Jemez Lineament, an
800-km-long alignment of late Cenozoic volcanic fields (Aldrich
1986). The lineament is considered to be related to a complex
suture zone between the Mesoproterozoic Southern Yavapai and
the Mazatzal lithospheric provinces (Magnani et al., 2004).

The Cieneguilla basanite volcanoes are located west of the
southern Sangre de Cristo Mountains on an elevated structural
plateau in the southern Espafiola Basin (Fig. 2) that exposes pre-
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FIGURE 1. Index map of the Rio Grande rift in northern New Mexico showing principal faults, volcanic features, and basins. CF—Cocida fault,
LBF-La Bajada fault, PF—Pajarito fault, SAF—Santa Ana fault, SFF—San Francisco fault, BB— Bearhead basin, CdRv{—Cerros del Rio volcanic field,
SFvf—San Felipe volcanic field, and Cvf—Cienega volcanic field. Figure modified from Smith et al. (2001).



