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Overview
The Applied Geophysics Summer
School SEG-CICESE 2021 consisted of
a two-week full-immersion geophysical
project (23rd August-3rd September)
from theory to practice to characterize
a portion of the aquifer in the Ojos Negros Valley in Ensenada, Baja California, México.
This project provides a hands-on experience to Earth Sciences students: 9
under-graduated students(from 7 different universities in México), 2 M.Sc.
students, and 1 PhD. student (from
CICESE). This summer, students acquired, processed, and analyzed four
sorts of geophysical data (ERT, audio
magnetotelluric, seismic refraction, and
seismic noise).

Objectives
• Encourage students from universities in México to
be involved in applied geophysics, from theory to
practice.
• Improve Ojos Negros Valley’s scientific knowledge
of groundwater resources by applying geophysical
methods (electrical, seismic, and electromagnetic).
• Integrate geophysical results with the geological
framework of the study area and carry out a joint
inversion of the seismic and ERT data.
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From theory to practice

Conclusions

The Ojos Negros Valley is located in Baja California at 40 km from Ensenada city. The valley is surrounded by extrusive and intrusive igneous rocks,
which form outcrops on the margins and interior
hills. Also, we can find metamorphic rocks (gneiss
and schists).

• Three days of theoretical courses (electric, electromagnetic and seismic methods)
• Three days of work field (ERT, AMT, refraction,
and noise seismic).
• Four days of data processing (including joint inversion.

• Students collected, processed, and interpreted 5
AMT soundings, 3 seismic profiles (refraction and
MASW), and 3 ERT. Also, they performed a joint
inversion with ERT+Seismic refraction data. They
used software made by researchers from CICESE
for AMT, ERT, and joint inversion; for seismic
data, they used commercial software "SeisImager".
• Each team showed their results in a final presentation and elaborated a final report. According to
their results, there is a saturated water layer between 10-20 m depth in the study area.
• All participants developed hard and soft skills,
such as teamwork, good communication, geophysical data acquisition, and processing software.
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Results
In the following figure, there are some results obtained after the processing stage: A) 2D interpolated AMT
section with five soundings, B) 2D ERT using the dipole-dipole array, C) 1D inverted AMT sounding, D)
2D seismic refraction profile, E) 3 MASW profiles and F) Joint Inversion using ERT + Seismic refraction
data. Students found three main layers: 1) A shallow layer of 10 m thickness associated with non-saturated
sediments, 2) A second layer with low resistivity and low S-wave velocity are associated with saturated
water sediments, and 3) The acoustic basement at 100 m depth associated with granitic rocks.
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