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I. INTRODUCTION

Western Argentina. along the Andes mountain range, is
by a tectonic subducting zone. Magma bodies in the

upper levels of the lithosphere of the oveniding plate cause
the high-temperature anomalies observed in the region. On
the other hand, the Andes there are many moderate
to low thermal anomalies. Because of these general

possibilities exist in Argentina for
investing in the development of the geothermel resources of
the country.

On-going studies in Argentina have surveyed many
thermal manifestation areas and identified some important
geothermal fields. The Geothermal Department of the
Argentine Secretary of Mining is assessing the country's
geothermal then will be transferred to the
private sector, includingopportunities for foreign investment.

The of the research and development activities
is to bring about the optimal exploitation of the low- and high-
enthalpy geothermal resources of the country. and thus,
assist in the development of regional

CURRENT STATE OF DEVELOPMENT

To date the geothermal resources of an area of about
300,000 krn2 in the northwest, west-central. and
southem parts of the have been evaluated.
Reconnaissance surveys have been completed in 11 regions
in the provinces of Jujuy. Salta. La
Juan, Mendoza. Santiago del Estero.
Tierra del Fuego and Buenos (Fig. identifying 42
geothermal areas.

Based on the results of Ihe reconnaissance surveys,
studies have been completed in six of these

areas 2). The areas of
Domuyo Copahue and Valle del Cura

Juan) are considered favorable sites for
projects. Similarly. the areas of Bahia Blanca (Buenos Aires)
and Valdez (Tierra del Fuego) are good prospects for
developing their low-temperature resources.

all the studies so far, the most
advanced geothermal are Copahue. Rio Valdez and
Bahia Blanca. Copahue is in its development (a 670

pilot plant came on line in 1966).

HIGH-ENTHALPY FIELDS

a. COPAHUE Province)

The Copahue geothermal field is on the eastern slopes
of Andes, near the border with Chile,

It is located in the western edge of a 15 to 20 km
diameter by 2977 m

volcano.

The Copahue volcano to the last episode
of the Effusive Complex whose
began during the Pliocene and continued into the Quaternary.
The volcanic materials are mainly lavas; are less
abundant. They are predominantly basalts,
andesitic-basaits and andesites (Fig. 3) and, in smaller

(Pesce,

Fig. 1Areaswhere
have beencompleted

Within the geothermal field a 1.2 area with greatest
commercial potential was defined. There, three exploratory
wells were drilled (COP-1: 1414 COP-2: 1241 and
COP-3: 1065 m deep) that penetrated boiling

of medium productivity in mcks (EPEN,
to the geothermal model (Fig. 4) these are

shallow secondary the existence of a main
reservoir an estimated depth of has yet to be
confirmed.

A demonstration ORMAT binary-cycle power plant came
on line in 1988; it uses as working fluid. The
plant and can be easily disassembled. It has been
installedat 2000 2 km the town of Copahue.

is supplied by a well 6.7 saturated



steam with of non-condensable gases. The reservoir
being produced is between E50 m depth.
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Fig. 2 Areas where
have been completed

The nominal power of the plant is 670 The
electricity that is generated is delivered to the 10 km long,

13.2 line which is connected to the
km-long, 33 line which. in is
connected to the 132 interprovincial system (URENF,
1988).

Fig. 4 Preliminaw geothermal model for the Copahue area

Figure 5 shows the basic outline of plant's operation.
Geothermal steam at and a rate of goes
into the and vaporizes the isopenlane making
turbine work at 3000 to generate 670 The
isopentane is then liquefied in a water-cooled to

the again.

Fig. 5 Geothermal plant Copahue,
670 kw

The thermal manifestations at are of and
international fame and are being used in balneotherapy.
Hotelswith numerous thermal pools have been established in
the area. Presently a project is under to use
Copahue geothermal fluids to Provide space heating to the
town of Caviahue.

b. (Neuquen Province)

The Domuyo geothermal field displays fumaroles. hot
springs and gas emanations and is located at

It is associated with Quaternary
volcanism. Detailed surveys covered about 600 around

volcanism in the The studies delimited a
thermal anomaly (Fig. 6) probably related to magma in

volcano,
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the upper levels of the crust that are related to tensional
structures (Pesce, 1985).

I
Fig. 6 Domuyo geothermal field. Geology of the Cerro Domo

(area with main geothermal potential)

The pre-feasibility studies have been completed and the
location for a deep exploratory well has been selected
(Pesce. 1987). A model for the geothermal system has been
developed (Fig. 7).

.I'

Fig. 7 Domuyo geothermal
PreliminaryGeothermal model

Stratigraphic analyses infer the existence of a shallow
(at 650 to 750 m depth) reservoir. Hydrothermal fluids rising
from depth create a geothermal system that includes a vapor-
dominated region (fumaroles). a two-phase zone
and a 186-190°C compressed liquid region.

At the present time, at Domuyo the geothermal
resources are being exploited for space heating and lo supply
hot water to a small tourist complex (Villa Aguas Calientes).
There, visitors bath in the numerous natural thermal pools

c. TUZGLE (Jujuy and Salta Provinces)

The Tuzgle geothermal field is
located in the Altiplano of Salta and Jujuy. Present studies
are in the pre-feasibility stage; an area of about 900 has
been studied in The preliminary geothermal model
suggests the existence of a shallow fed deeper
levels (Fig. 8) where two hydrothermal cells are
interconnected fractures. The geothermal fluids seem to

be in old fractured extrusive rocks and their upward
controlled by vertical structures (Hidroproyecto, 1985).

At depth, temperatures vary between 132 and 142°C.
and the ratio is low. To date many have
been carried out at Tuzgle, including the drilling of 17 thermal
gradiint wells. Due to its distance from electrical distribution
centers, the energy supply in the area, mainly for mining is

enough to cover the needs of the population. The
for development will likely increase with a

energy demand

?

Fig. 8 Tuzgle geothermal area. Hydrologicmodel showing
circulation of hot and cold waters.

d. Valle del Cura Juan Province)

The first phase of pre-feasibilly studies has been
completed at Valle del Cura. Observed geochemical and
isotopic anomalies suggest the existence, at drillable depths,
of a boiling reservoir with temperatures above as well
as 130-150°C secondary shallower aquifers (ESIN, 1981).

The proven, but yet be delimited, thermal anomaly is
related to subvolcanic bodies with the neighboring
Tortolas volcano

LOW-ENTHALPY

a. RIO VALDEZ (Tierra del Fuego Province)

At the southem tip of South America. in the Grande
de Tierra del Fuego one finds the Fueguina mountains, the
continuation of the Patagonean Andes. Located in the
northem-central area of the island, approximately at

is the low-enthalpy Rio Valdez field.

In the area with greatest commercial
rhyolites and crystalline tuffs of low metamorphic grade
prevail. The rocks are highly deformed and sheared along a
NE-SW belt. A structural analysis of the region that
the thermal manifestationsare associated with old reactivated
faults which would allow the upflow of thermal waters.

The manifestations in the area comprise hot springs and
gaseous emanations at 13 sites. All have similar chemical
composition. including those of lowest temperature:
bicarbonate waters, with a between and 8.2, and
conductivities between 613 and 658 The
temperatures of the springs vary between 31 and 40°C
(average: 38.5%); their total flow is about 65,000 (Pesce,
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Pesce

1983). In the reservoir the fluids have temperatures between
and these are formed from infiltrated meteoric

waters that are heated by conduction.

Considering the beauty of the region and the availability
of thermal waters. would be interesting to build
an international tourist center at Rio Valdez. In end
because of the climate. with its long winters end low
average annual temperatures, there are excellent
opportunities for using geothermal fluids to heat buildings,
supply hot water for domestic and public use. dry lumber end

refrigerate food. grow vegetables in greenhouses, to
raise fish and shrimp, etc. In other words, the start of a Rio
Valdez geothermal project would initiate the development of
this practically uninhabited area.

b. BAHIA BLANCA (Buenos Province)

The large Blanca-Pedro (or Colorado)
sedimentary basin is located at the southwestern end of the
Buenos Province. The on-shore basin extends over

then 37,000 and is by its
temperature artesian aquifers. The heat is supplied
by the thermal anomaly that resulted from the thinning of the
crust as the basin was formed.

On the continent. the basin presents a block-faulted
Paleozoic granitic basement. that is by Cretaceous-
Cenozoic sediments. At Bahia Blanca the sedimentary
column is about 2,000 thick. In the upper levels of the
sediments several aquifers are found. At m depth the
temperature of the groundwater is The most
productive aquifer is between 660 and 886 m depth (Garcia y
Garcia, the temperalure of its waters varies from to

The groundwater resources at Bahia Blanca are
abundant and of good qualty. The temperature of the water
increases with depth. wells produce 50°C waters.
while those of m deep wells reach above

Generally the groundwater temperature increases
toward the south. in the of the aquifeh dip
(Bonorino, 1988). Well vary between 30 and 50

(Pesce,

Based on the results the studies that were completed,
that included geophysical. isotopic and other a
simple hydrologic model of the area was developed. It
suggest that in the westem margins of the Sistema de
Ventania hills (Sierras Australes. northern boundary of the
basin) meteoric waters infiltrate and recharge
groundwater aquifers. A constant and slow circulation of
waters is established in the subsurface. with preferential
movement along Following the general dip of
the layers toward the south. the discharge occurs along the

coast (Kostadinoff y Reartes, 1993). As the
groundwater through the layers is heated
by conduction.

At the present time, the of growing shrimp
using the low- enthalpy geothermal waters is being evaluated.
Studies have shown that based on the technology and
resources of the region, the species with greatest success
possibilities for semi-intensiva cultivation is

Since this species requires very special and
constant conditions (water temperature. salinity. aeration,
etc.), the challenge iies in establishing and maintaining these

using the thermal waters of the area.
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Pesce

TABLE PRESENT AND PLANNED PRODUCTION OF ELECTRICITY

TABLE 2. UTILIZATION OF GEOTHERMAL ENERGY FOR ELECTRICAL
GENERATION DECEMBER 1994

DIP 1994 for which

TABLE 3. UTILIZATION OF GEOTHERMAL ENERGY FOR DIRECT HEAT
IN DECEMBER 1994
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TABLE 6. INFORMATION ABOUT GEOTHERMAL LOCALITIES

of reservoir
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TABLE 7. WELLS DRILLED FOR ELECTRICAL AND COMBINED USE OF
GEOTHERMAL RESOURCES FROM JANUARY
TO DECEMBER

(Do not include thermal wells less than deep)

of well

T =

= Production

C

Tout flow

E =

Mu. Fluid well

bu

1986 E 2816
E 1065

Drilled

TABLE WELLS DRILLED FOR DIRECT HEAT UTILIZATION OF GEOTHERMAL
RESOURCES FROM JANUARY 1.1990 TO DECEMBER

Mu. Fluid
Well"

1951
1951

1 9 5 6

19611

1955
1951

1963

1961

P-A
I

8 P- A
1 .

P-A

P- A

I P- A
Q- A

I P-A

P- A

P- A

P- A
Q- A
P - A
P-A

P-A

P- A
P-A

131
111

160
101

116

815

1001
810

139
618
111
113
618
168

55

58
5 1

65
5 0
11

65

12
58

63

1.38

42



Pesce

Q- A

Q- A

T
T

TABLE

Mu.
Temp.

115 61
111

111 6 2
691

5 6
5 1

56
19

816

Y. OF PROFESSIONAL PERSONNEL TO
a degree)

TABLE 10. TOTAL INVESTMENTS IN GEOTHERMAL IN
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