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Fig. 1: The Precordillera in the East of the area under investigation. Offering an impression of the
region and its characteristic features.

AREA OF STUDY AND GEOLOGICAL SETTING

The Profeta Basin lies within the Central Depression of the Antofagasta region west of the volcanic chain of the High Andes. The
uplift of the Andean Orogen accounts for several smaller thrust faults and a mayor strike-slip fault system within the Precordillera
area due to extensional forces parallel and shortening perpendicular to the mountain range, and several basins in the forearc region

e developed within the process. The area is characterized by plutonic and volcanic rocks as well as volcanogenic sediments,
'\ —== Sinestal faut continental siliciclastics and marine material. Multiple tectonic and ivations can be d, creating
\ :::"::‘mmmw an overall highly complex geological structure. The basin is dominated by Quaternary alluwal deposits; volcamc rocks of rhyolithic
1‘ and dacitic and poorly selected, semi-consolidated gravels and coarse sands of app 100 m i the
remaining share. A detailed map of the area with all major geological formations can be examined in figure 2. The subterranean
drainage of water is mainly by the per bilit ibution within the boundary layer between basement and topset bed
and a structural regulation through faults and tectonic traps can be assumed.

1-D TEM MODELLING

Produced TEM 1-D models all yield reasonably fitting responses and most yield an intermediate, resistive top layer of approximately
I Agusda do Zoro Fm. 100 Qm associated with a sedimentary topset bed. At depths of 30 m, highly conductive features of 10 Qm can be found at almost
S—— every site. Visualizations in figure 3 only show the late-time apparent resistivity curves as they generate a more easily interpreted
[ree— graphic image of the data. The displayed 1-D TEM models use light grey colors for d and the iated aquifer
wuvaices mores, | @nd darker shades for dry sediments and basement. The results quite confidently map the top of the aquifer system under
investigation, though only yield a rough image for the lower boundary or the top of the basement, respectively.
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Fig. 5: Tipper data for exemplary sites. Some clearly indicate 3-D features. Others are close to w0 000 :
zero, have an unnormal appearance and are not to be incorporated. 00 04 1 1 100 0 10 10 10 -
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Joint 1-D MT and TEM Examination
Assuming a three-layer case, incorporating an resistive y
top layer, a highly conductive aquifer and the underlying highly resistive

Fig. 3: Exemplary 1-D result for the TEM data and simplified bar graph model . Curves represent acquisition runs of different current strengths.

3-D MT Inversion
basement, 1'?1 T:Ml mofdehl parat:eters v;erf used to cal:ullate the forward As 3-D features are indicated by induction arrows (figure 5), several 3-D inversion runs were performed with different combinations of
re]sport\je o ”t eh as; of the MT alta, EI) H3 versal;l ':'° s respons‘e's agre: transfer functions. Ultimately, tipper and main diagonal were excluded from the i ion. Highly ductive features
tolerably  well, though 1-D'MT results are ench o iated with wat d layers can be identified at least until depths of 1.5 km, especially in the supposed center of the basin.

therefore response curves are shifted as a result of static distortion.

The top of the aquifer seems to be imaged already within the first 20 m of depth, which actually agrees with the TEM results.
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Fig. 6: Joint examination of 1-D MT and TEM data: Static shift can be distinctly ™ e e vt

observed in the MT data. Cross-section from the preferred 3-D MT inversion model (employing ModEM), major SW-NE-profile and selected responses. RMS = 1.497
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