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NEOGENE EVOLUTION OF RIFTING IN
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The northern Gulf of California contains >5,000 of sedimentary
fill, which constitutes an important record of Neogene rifting and
tectonic subsidence. The interpretation of several exploration
wells, and ~4500 km of seismic reflection data from PEMEX
(Mexican national oil company) indicate that the northern
Gulf contains two parallel, north-south trending basin systems
separated by a basement-high. The eastern basin system
is tectonically inactive and includes three main sedimentary
sequences, which were identified in boreholes and seismic
sections. The lower sequence (A) directly overlies the acoustic
basement and has parallel reflectors and a largely uniform
thickness that reaches up to1.5 km in the largest basin and
gradually pinches out toward the lateral margins. Based on
borehole samples, sequence A is marine, and yields late Miocene
microfossils (<12 Ma). However, sequence A is much younger
(latest Miocene to Pliocene) beneath the modern delta of the
Colorado River, and likely reflects a time-transgressive marine
incursion.

Sequence B conformably overlies sequence A, and is
characterized by up to 2 km growth strata with a fanning geometry
that show a clear genetic relationship to the major transtensional
faults that control the segmentation of the two basin systems.
In the northern end of the Gulf sequence B is composed of
Pliocene sandtone-siltstone-mudstone deltaic deposits from the
Colorado River that locally reach 3 km in thickness. Sequence
C in the eastern basin system is comparatively thin (<800 m)
and includes several unconformities, but is much less affected by
faulting. In contrast, sequence C in the active basins along the
western system (Wagner, Consag and Upper Delfin basins) is a
much thicker (up to 2 km) growth sequence. Marked variations
in sequence C in the different basin systems clearly demonstrate
a major westward shift of deformation and subsidence at this
time. In summary, sequence A was deposited across most of the
northern gulf in the late Miocene, sequence B marks the onset
of two discrete transtensional basin systems controlled by both
low and high-angle faults in late Miocene-Pliocene, and sequence
C marks the regional migration of plate-margin shearing to its
present location in the western gulf. Thermal affects associated
with abundant intermediate to felsic volcanism along the western
rift basins of the northern gulf likely controlled the asymmetric
partitioning plate margin shearing during the most recent phase
of oblique rifting.
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AN ARC-COLLISION ZONE IN NORTHERN
BAJA CALIFORNIA, MÉXICO, DETECTED

FROM MAGNETOTELLURIC DATA
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Enhancement of electrical conductivity in the rocks of the upper
crust highly depends on the presence of fluids and/or conductive
minerals. Hence, the assessment of subsurface conductive
anomalies may contribute to understand the tectonic evolution
of Baja California peninsula In this work we show an electrical
resistivity model of the crust, obtained from a magnetotelluric
transect through Sierra San Pedro Mártir (SPM), in northern
Baja California, México. The profile consists of 26 magnetotelluric
(MT) sites and has a length of ~110 km, across some major
tectonic structures occurring in Baja California’s crust. We used
a set of magnetotelluric invariant impedances and a regularized
inversion technique to estimate a 2-D resistivity model of the
crust. The resulting resistivity model reveals a high conductivity
anomaly in the west side of the Sierra San Pedro Mártir, dipping
towards the east. This anomaly is interpreted as a recently
postulated collision zone between Alisitos island arc and North
American plate, developed during an important accretion episode
in Cretaceous time. On the other hand, it is observed an increase
in the conductivity at a depth of about 20 km, which could be
associated to fluids trapped in the brittle-ductile transition zone.
This may suggest the presence of a weakness zone, in agreement
with some existent rheological models.
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SOUTHERN GULF OF CALIFORNIA, MÉXICO
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Our study is based on 800 km of high resolution 2D
multichannel seismic (MCS) data collected in 2006 by CICESE
(Centro de Investigación Científica y de Educación Superior
de Ensenada) and Scripps Institution of Oceanography in the
southern Gulf of California. The MCS seismic sections were
used to investigate the structure and stratigraphy of the western
Farallon basin and other smaller basins in the Baja California
eastern margin. Most of the previous tectonic interpretations in
this area were based on bathymetric data.

We show a very detailed image of the sub-bottom structure
up to 2-4 s two-way travel time (aprox. 2 km). We constrain the
depth to the acoustic basement and we try to establish the different
types of basement: a first type, appears as a continuous, high
amplitude feature in the western part of the study area, that we
identify as continental, and can be correlated with some granite
outcrops located in the southern Gulf of California islands, and
with some dredge samples in the area; we also identify possible
volcanics in certain areas; in the eastern part, near the Farallon
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spreading center, the acoustic basement is more discontinuous,
and the seismic sections show a number of diffracted waves that
can be related to sills.

We also present detailed images of active and inactive faulting
that affects the basement as well as the sediments. Some of these
faults can be correlated between lines. Another important feature
is the identification of a BSR (bottom simulating reflector) in some
of the seismic lines.
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