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Abstract.  The Mariposa Geothermal System (MGS) is
located 300 km south of Santiago, Chile, included in the
Tatara-San Pedro- Pellado volcanic complex and the
western side of the Maule volcanic complex. The field is
outlined by a 27 km? low resistivity MT anomaly with two
lobes probably related to a clay cap associated with two
principal upflow areas. The resource depth varies from 700
m to over 1000 m, depending on terrain. The inferred
resource is 320 MWe. The reservoir is likely contained
within the volcanic rocks of the Campanario (Miocene-
Pliocene) and Curamallin (Eocene to Miocene) formations.
Structural analysis suggests control by east-northeast
vertical structures with perpendicular extension, that
intersect regional important NS lineaments. Geothermal
manifestations (steaming ground and fumaroles) occur at
four locations surrounding the MT anomaly, where the
steep terrain cuts the margins of the clay cap. Gas
geochemistry from these sources indicates a liquid-
dominated reservoir with benign characteristics, and
temperatures of 200 - 290°C. Drilling the MGS has proven
to be challenging and of the three slim holes drilled to date,
none have penetrated into the reservoir. Two wells
measured temperatures over 200°C in the shallowest part
of the reservoir.
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1 Introduction

The Chilean Andes are the result of the subduatiothe
oceanic Nazca Plate beneath the South Americae, Riat
the Chile (or Atacama) Trench at a rapid rate afuat80
mm/year with a N78° convergence angle (De Metgl.et
1994; Tamaki, 1999). This subduction is responsible
the volcanic activity within the Andes, and the giotion

of numerous potential magmatic heat sources for
geothermal fields.

Santiago.

2 Magnetotelluric (MT) Survey

The MGS was discovered in 2009, after a MT survey
carried out inside the Laguna del Maule and Pellado
geothermal concessions. The field data acquisitiata
processing and 3D inversion modelling of the resulas
conducted by Schlumberger (Geosystem). The study
continued during 2010, completing a total of 92istes.

The MT data identified a large (27 Rmlow resistivity
anomaly area across the geothermal concessiondotihe
thermal areas that have been identified (PelladoPlata,
Los Hoyos and Estero del Valle; Figure 1) all ocatithe
edges of this conductive feature. The anomaly defia
strong horizontal conductive layer that extendsnfrsouth

of the Los Hoyos thermal area to near the Pellado
fumaroles. This conductive layer lies at about BOB@epth
beneath most of this area and is overlain by a pbnleigh
resistivity indicative of cool and unaltered vol@nocks.
The extent of the conductive layer is assumed to be
indicative of the extent of the subsurface geotlarm
system.

The low resistivity layer is of the order of 300846 thick,
and is overlain by very high resistivity materiahiah
corresponds to the unaltered Quaternary volcartidbea
surface. The elevation of the base of the low tiggis
layer varies between about 1700 and 2200 maslhande
between about 250 m (near La Plata fumarole) af@ i
below the surface (in the western lobe, approxilpaem
NNE of Pellado fumarole). It approximately coincdeith
the elevation of the smectite-rich zones that vedrserved
in the three slimholes that have been drilled ithe
anomaly (next section). This conductor is typicéltize
clay alteration cap which forms over active geatinar
systems. The shape of this feature highlights tvainrfow
resistivity centres joined by a narrow neck. lipisssible
that these may be caused by the presence of twowipf

The Mariposa Geothermal system discovered by Magmazones, which may or may not, be hydrologically édk

Energy Chile Ltda., is located in the Andes of Maule
region, included in the Tatara-San Pedro-Pelladeaviic
Complex (e.g. Dungaet al, 2001; Singeket al., 1997) and
the western portion of the Laguna del Maule volcdigld
(Hildreth et al., 2010). Both complexes have recorded
intense volcanic activity during the Quaternary.

583

3 Well Data

Three slim holes (core) have been drilled inside MiT
anomaly. The holes (MP-01, MP-02 and MP-03) passed
through thick Quaternary volcanic cover (high ribgity)
reached a clay-rich layer (interpreted as a clg)-céhe



hole transacted the clay cap (based on MT, metbydue temperatures in the range 247-290 °C. There is no
and XRD analysis) and reached the top of the regerv evidence of acidic conditions

Temperature-pressure logs were conducted in theethr Three wells have been drilled in the eastern seuftdhe
wells using a KUSTER K10 instrument; during drifin  MGS. Technical difficulties and drilling under thigorous
and afterwards. The clay cap interpretation wasfoeted winter conditions of the Chilean Andes, have présdrhe

by temperature measurements from the three slimshol deeper zones of the reservoir to be reached. The kaeve
indicating that the conductive cap corresponds zore in recorded bottom hole temperatures close to 2001& T
which temperatures increase with depth from ab@bi5  thermal regime in the three wells obtained by KURTE
100°C at the top of the conductor to about 200°Gtsat logs indicate increasing temperatures with depth
base, though admittedly the three slim-holes cavdy a suggesting that the conductive behaviour continoend
small part of the area of the resistivity anomé&lig(re 2). the holes, to higher temperatures.
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Figure 1. Combined 2009 and 2010 MT survey results. Low tieftig anomaly area is indicate by a green linecation of thermal

manifestations and slim-holes are shown.
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Figure 2. Temperature vs. depth logs for MP 01, MP 02 and0gIBlimholes
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Figure 3. H,/Ar-CO,/Ar gas geothermometer showing gas samples frotad®elLa Plata and Los Hoyos fumaroles.
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