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Geophysical prospecting

1. Seismic
PP: elastic parameters

l, m, k, Young modulus,
Poisson ratio and others)

2. Electric/electromagnetics
PP: electrical conductivity (s)

magnetic permeability (m)
dielectric permittivity (e)

Direct currentElectromagnetics
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Wave motion Newton law

Prospección geofísica de salares 
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SEV, TETDEM, CSAMT, 

AMT + MT,  CSEM

d (m) ~ r .T

2/12/1 )(503)2(
f

r

m

r
d =

Skin depthr =  resistividad eléctrica (ohm-m)

T = periodo en segundos
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Curcio, PDAC, Toronto, 2025 
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Time domain electromagnetics (TDEM) 

Sondeo eléctrico vertical (SEV) Controlled Source AudioMagnetotellurics (CSAMT) 

Sísmica de Refracción  

Tecnologías ‘descartadas’
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Tecnologías ‘eficientes’ – Magnetotelúrica full tensor (AMT + MT)
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r < 0,1 ohm-m

r < 0,1 ohm-m

r < 0,1 ohm-m

Validation 1 Basement Produces brine?

SP-2017-06 N/A in all column (115 m)

MT11 348 m
conductive in all 

column

Validation 2 Basement Produces brine?

SP-2017-12 N/A in all column (126 m)

MT16 312 m
conductive in all 

column

Validation 3 Basement Produces brine?

Pz - 18-02 348 m in all column

MT06 299 m
conductive in all 

column

Validation 4 Basement

DDH-400 319 m

MT27 381 m

(b) (c)

(d)

Curcio et al., An effective multiphysics toolkit for Lithium prospecting: From geophysics to the static reservoir model

in Pozuelos salt flat, Argentina, Interpretation, 2022.
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¿Por qué MT es un método eficiente?
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Tecnologías ‘eficientes’ – Magnetotelúrica full tensor (AMT + MT)

Prospección geofísica de salmueras  
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Application of Electromagnetic Methods for Reservoir Monitoring with Emphasis on Carbon Capture, Utilization, and Storage, 2023, C. Barajas-Olalde, César, A. Donald, A.

Curcio, S. Davydycheva, R. Klapperich, Y. Martinez, A. Paembonan, W. Peck, K. Strack, P. Soupios, Minerals, 13. 10.3390/min13101308.
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Modelo 3D AMT+MT

Tecnologías ‘eficientes’ – Magnetotelúrica full tensor (AMT + MT)
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Application of Electromagnetic Methods for Reservoir Monitoring with Emphasis on Carbon Capture, Utilization, and Storage, 2023, C. Barajas-Olalde, César, A. Donald, A.
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Tecnologías ‘eficientes’ – TE + Magnetotelúrica full tensor (AMT + MT)

Prospección geofísica de salares  

Magnetotelúrica full tensor (AMT + MT) TE 
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Curcio et al., An effective multiphysics toolkit for Lithium prospecting: From geophysics to the static reservoir model

in Pozuelos salt flat, Argentina, Interpretation, 2022.

Tecnologías ‘eficientes’ – Gravimetria

Prospección geofísica de salares  
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Electrical resistivity (ohm m)
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➢ Interpretacion cuantitativa y cualitativa

➢ Densidad 2.40 g/cm3

➢ Maximos estructrales y minimos estructurales

➢ Fallas / contactos (lineas blancas)

➢ Se integran Gravedad y MT

- MT data is transformed in pair velocity – depth

 𝑝 2 888
𝜌𝑡

𝜌𝑤
𝑧

1

6
(Hacikoylu et.al, 2006)

- Output is transformed through density – velocity 

𝑑    31  𝑝
0  5

(Gardner, 1974)

Tecnologías ‘eficientes’ – Gravimetria

Prospección geofísica de salares  
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PZ_18_02DDH-400SP-2017-12

PZ_18_02DDH-400SP-2017-12

A

B

A B

A

B
A B

1. HBF, Fractured-banded halite

2. HBC, Massive halite

3. Gr, Lower matrix-supported gravel

4. Gra, Upper clast-supported gravel

5. Sn, Lower sand

6. Snd, Upper sand

7. Si, Silt

8. Bas, Basament.

➢ Filled salt flat: 1.2 gr/cm3, conductive

➢ Deepest well: 470 m

➢ Neutron - density logs

➢ Deepest basement: 900 m

➢ 8 Lithofacies;

Curcio et al., An effective multuphysics toolkit for lithium prospecting, Interpretation 2024

Modelo estático de reservorios
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➢ Basamento 

➢ Espesores netos

➢ Cuñas – detalle estratigráfico

➢ Exploración de agua profunda

➢ Conectividad entre salares

➢ Complejidad estructural

➢ Variación temporal de los modelos

➢ Direcciones de flujo de fluido 

Direcciones preferenciales de fracturamiento

Direcciones futuras - discusiones
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➢ Calibraciones con información de pozo

➢ Integraciones multifísica 

➢ Sísmica Pasiva – sísmica de reflexión somera

➢ Densificación de relevamientos

➢ Modelos 3D 

➢ Time lapse (EM)

➢ Determinación de anisotropía
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Exploración Geofísica de Litio

Estado del arte, nuevos paradigmas y direcciones futuras

Gracias!

Salar de Rio Grande, Argentina


