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SUMMARY

A report has recently been published which describes the findings of the
International Uranium Resources Evaluation Project (TUREP) Mission to Peru.

The IUREP Orientation Phase Mission to Peru estimates that the Specul-
ative Resources of that country fall within the range of 6 000 to 11 000 tonnes
uranium. The majority of this potential is expected to be located in Late
Tertiary ignimbrites and associated sediments in the high Andes of southern
Peru. Other favourable geological environments include calcretes, developed
from Tertiary volcanogenic sources over the Precambrian in the Pacific Coastal
desert in southern Peru, and Hercynian subvolcanic granites in the eastern
Cordillera of southern Peru.

The Mission recommends that over a period of five years approximately
U.S. $10 million be spent on exploration in Peru. The majority of this would
be spent on drilling ($5 million) and tunnelling ($2 million) with an addi-
tional $3 million on surface and airborne radiometric surveys.

INTRODUCTION

During the bibliographic study, which formed the first phase of the
International Uranium Resources Evaluation Project (IUREP), Peru was identi-
fied as one of the countries with good potential for uranium resources in
addition to those reported on in "Uranium Resources, Production and Demand,
December 1977" [OECD(NEA)/IAEA]. Following a meeting at which the IUREP
Orientation Phase was discussed in some detail with a number of selected coun-
tries the Peruvian authorities requested an Orientation Phase Mission. This
Mission was undertaken by two consultants, D.L. Hetland and U. McMichie in
August/September/October, 1981.

The full report on the mission (86 pages, 23 figures, 13 tables,
5 appendices) has been released and is available for study at the locations
listed in the Annex of this summary report.

The Executive Group for the IUREP Orientation Phase wish to acknowledge
the excellent cooperation given to the mission by the Peruvian authorities.
General E.P. Juan Barreda, President of the Instituto Peruano de Energia
Nuclear (IPEN) and his staff were fully cooperative throughout the project.
Special thanks are expressed to Senor Jose Algeria, Project Director UNDP/IAEA
who assisted and advised in the organisation and coordination of the Mission.

GENERAL GEOGRAPHY

Peru, a republic in the western sector of the South American continent
has common border with Ecuador, Colombia, Brazil, Bolivia and Chile. From west
to east Peru may be subdivided by natural boundaries into four regions:

a) The Costa region which is a narrow ribbon of flat desert that faces
the Pacific Ocean along the 2 880 km coast of Peru. This region
contains about 27 percent of the population and represents the eco-
nomic and commercial heart of Peru;
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b) The Sierra region which dominates Peru consists of three Andean
Mountain Ranges, with several peaks over 6 000 metres elevation,
divided by deep valleys which parallel the coast;

c) The Montana region which ranges in elevation from 500 to 2 000 metres
comprises the eastern Andean valleys and eastern slopes of the head-
waters of the Amazon;

d) The Selva region, which forms all the northeastern Peru, is a large
jungle lowland, much of it below 200 metres and ribboned by meander-
ing rivers of the Amazon River System.

The cold northward flowing Peruvian (Humbolt) ocean current moderates
the climate of the Costa, despite its tropical location, resulting in a temp-
erate, dry climate. The climate in the Sierra is alpine and biseasonal with
high summer rainfall. The Montana has a relatively warm, wet climate.
Tropical conditions prevail in the Selva and rainfall may exceed 2 000 mm.

The population of Peru is estimated at slightly over 18 000 000 with
about 4.1 million living in the metropolitan area of the capital, Lima.

The Instituto Geografico Militar (IGM) of Peru publishes topographic
maps of the western one-third of Peru at various scales ranging from 1:25 000
to 1:250 000. The eastern two-thirds (jungle) of Peru has no topographic maps
except for the general 1:1 million map which covers the entire country. Aerial
photographs are available from IGM at a scale of 1:60 000 for most of Peru.
Geological maps at various scales are available, mainly for western Peru, from
the Instituto Geologico Minero Y Metalurgico (INGEMMET) .

LEGISLATION CONCERNING URANIUM EXPLORATION, DEVELOPMENT AND PRODUCTION

Prior to 9 July, 1980 government laws "reserved for the State the mining
activities of exploitation, beneficiation, and refining of radioactive minerals
lying in the National Territory, as well as the complete cycle of nuclear fuel,
prohibiting any granting of concessions whatsoever for said substance".

In order to stimulate uranium prospecting in Peru the "Radioactive
Minerals Act" was promulgated on 9 July, 1980 which provides for the particip-
ation of private companies (local and/or foreign) in the development of the
uranium mining industry. Some activities directly conducted by the Instituto
Peruano de Energia Nuclear (IPEN) would be retained by that agency. Regul-
ations of the above-mentioned act are in the process of being prepared.

ORGANISATIONS INVOLVED IN URANIUM EXPLORATION

The only organisation actively involved in uranium exploration in 1981
was the "Instituto Peruano de Energy Nuclear". This agency is responsible for
the coordination and control of the development of nuclear energy and its use
within the country and is under the direct supervision of the Presidency of
the Republic.
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GEOLOGY OF PERU

The Andes Mountains, which form the backbone of South America, span
Peru from north to south. The country occupies both sides of these Andes be-
tween tropical latitudes 0° and 18° south. Broadly speaking the Andes repre-
sent in cross-section a large anticlinorium complicated by a series of faults
and intrusions. The flanks of this superstructure are made up of the coastal
Mesozoic and the eastern Mesozoic belts. The core is composed of the central
Andean Mesozoic and the eastern Palaeozoic belts.

The Andes represent the late Tertiary and Quaternary rejuvenation by
block faulting of an eroded early Tertiary folded mountain range which occu-
pied the axis of a Palaeozoic and Mesozoic geosyncline. Topographically the
mountains consist of a central dissected plateau, the Altiplano or Puno, en-
closed by narrow ranges, the Cordillera Occidental and the Cordillera Oriental.

The main geological units of Peru are shown in Figure 1.

The regional geologic pictures is one of northwest trending provinces
or belts separated by major longitudinal subvertical fault systems. These
provinces or morphostructural units are shown in Figure 2 and summarised as
follows:

1. Coastal Range

In the south, the coastal range consists of Precambrian gneisses and
intrusive rocks with some locally fossiliferous Palaeozoic strata, cut by
Mesozoic intrusives and affected by Tertiary normal faulting. In the north
the rocks are largely Palaeozoic metamorphic and igneous types.

2. Para-Andean Depression

This structural feature lies between the Andes and the coast range on
the Pacific. It is filled with Tertiary continental elastics in the south and
marine sediments elsewhere. Recent sediments from the Andes and coast range
blanket much of the area.

3. Cordillera Occidental

This western part of the Andes consists of folded and faulted Palaeozoic
and Mesozoic sediments cut by Upper Cretaceous and Tertiary intrusives and
covered, especially in southern Peru, by Tertiary volcanics. During Pliocene-
Pleistocene times the range was uplifted from a few hundred metres to over
4,000 metres above sea level.

4. Inter-Andean Valley

This relatively low narrow valley separates the main western and east-
ern Andean belts. It forms several block faulted basins filled with Tertiary
and later sediments.
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Figure 1
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5. Lake Titicaca Basin

This broad basin around Lake Titicaca is an extension into Peru of the
larger inter-Andean basins of Bolivia. The relatively level plain is produced
from a fill of late Tertiary and younger sediments.

6. Cordillera Oriental

This eastern part of the Andes consists of thick Early Palaeozoic rocks
on Precambrian basement folded by the Hercynian orogeny. Tectonic and post-
tectonic granite intrusives of Upper Palaeozoic age cut the older rocks.
Younger, folded and faulted Palaeozoic and Mesozoic rocks rest unconformably
on the older Palaeozoic sequences.

7. Sub-Andean Zone

This zone east of the Andes is sharply separated from the Palaeozoic by
a system of steep faults. Folded Mesozoic sediments, commonly faulted along
their eastern side outcrop near the Andes. Molasse facies of Upper Tertiary
age and younger sediments cover much of the area.

8. Amazon Plain

These are pericratonic basins on the concealed Brazilian shield. Domal
structures near the Brazilian border expose Cretaceous rock overlying Silurian-
Devonian basement and a few Neogene peralkaline plugs. Otherwise the region
is largely covered by continental molasse facies, Tertiary and younger rocks
derived from the Andes and the Brazilian Shield.

9. Shira Mountains

This is an isolated block of Palaeozoic basement overlain by Mesozoic
sediments faulted up through the sub-Andean belt.

10. Madre de Dios Plain

This area is similar to the Amazon plain except there are no domal
features exposed. The surface rocks are Upper Tertiary and Quaternary conti-
nental sediments.

Mineral Resources

The Peruvian mineral industry has been important since Inca times.
Silver, lead, and zinc were dominant until the 1960s when copper became the
most important. Development of oil reserves in the northern Amazon Basin since
the late 1970s has resulted in oil becoming Peru's largest export earner.
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Figure 2 MORPHO-STRUCTURAL UNITS OF PERU

75° 71°

MORPHO-STRUCTURAL UNITS

1. Coastal Range
2. Para-Andean Depressions
3. Cordillera Occidental

3a. Volcano Belt
4. Inter-Andean Valley
5. Lake Titicaca Basin
6. Cordillera Oriental
7. Subandean Zone
8. Amazon Plain
9. Shira Mountains

10. Madre de Dios Plain

75°

- 9 -



Mesozoic and later intrusives and volcanics of the Andean belt have
produced the majority of the deposits either by introduction of metals or by
interaction with metal enrichments in older rocks.

Ores of iron, molybdenum, tin, tungsten, gold, bismuth, indium and
cadmium are substantial. Coal and phosphate resources are known.

PAST EXPLORATION

The first regional prospecting for uranium in Peru was conducted under
a joint programme organised in 1953 between the United States Atomic Energy
Commission (USAEC) and the Peruvian Junta de Control de Energia Atomica (JCEA).
During the initial 4 year period of this project, 17 mines were identified as
possible potential sources of uranium. From 1957 emphasis was placed on mine
examination and local reconnaissance. Of 236 mines and prospects examined, 20
revealed abnormal radioactivity. However, detailed studies failed to find any
economic uranium deposits. Subsequent reconnaiss- ance of areas based on
geological favourability revealed weakly anomalous localities but no economic
concentrations of uranium.

Following the end of the joint programme in 1960 the JCEA continued to
undertake limited geological reconnaissance and to monitor development at mines
with some associated uranium. Technical assistance was received from the
French CEA in 1959 and 1968 on improved geochemical analysis and exploration.
Assistance was also received from the Atomic Energy Commission of the Federal
Republic of Germany in 1967 and from the USAEC in 1965. No significant new
discoveries resulted from this work.

During 1971 and 1972 limited scale radiometric fixed wing airborne sur-
veys were conducted under the technical guidance of the IAEA in the Cuzco,
Tacna Moquequa, Vilcabamba and lea areas. No significant anomalies were
located.

In 1975 the general uranium and nuclear activities in Peru were placed
under the control of the Instituto Peruano de Energia Nuclear (IPEN). A five
year plan (1976-1981) was initiated with the aim of identifying and develop-
ing the uranium resources of the country.

In 1976 the Signal Oil Company was granted permission to explore for
uranium in conjunction with the IPEN. Reconnaissance work consisting of car-
borne and hydrogeochemical surveys, and examination of oil-well logs was com-
pleted in the continental Mesozoic and Tertiary sediments of the sub-Andean
belt. Only very weak anomalies were encountered.

From mid-1977 a long-term UNDP/IAEA Project was initiated consisting of
regional reconnaissance over selected areas. Results of most of this work were
negative except for a carborne radiometric survey in the Puno Basin where a
significant discovery was made near Macusani in the southern Cordillera
Oriental, north of Lake Titicaca. Anomalies were found in volcanic and inter-
bedded sediments of the Upper Tertiary Macusani volcanics and Permian Mitu
Group.
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In this same exploration phase additional anomalies were located to the
SSW near Santa Rosa in Tertiary porphyritic rhyolites and andesites.

These and other discoveries in the Lake Titicaca region concentrated
exploration in that general area. A helicopter spectrometric survey of
selected areas was completed in 1980 in Munani, Lagunillas and Rio Blanco for
the IAEA/IPEN Project. Also a fixed-wing survey was completed in an adjacent
area by IPEN. Numerous anomalies were discovered and are being examined and
assessed.

OCCURRENCES OF URANIUM

The United States AEC - Peruvian JCEA joint venture and the independent
Peruvian exploration programmes conducted during the period 1953 through 1960
identified 76 uraniferous or anomalously radioactive localities but no eco-
nomic concentrations of uranium. In a subsequent report on the project these
occurrences and anomalies were classified into seven categories, based on the
types of associated minerals and rocks, as follows:

1. Uranium minerals in epigenetic metal deposits;

2. Traces of uranium in epigenetic metal deposits;

3. Isolated indications of epigenetic uranium;

4. Radioactive hot springs;

5. Uranium and thorium in pegmatite;

6. Other syngenetic uranium disseminations in rocks:

a) granites;
b) other intrusives;
c) rhyolitic pyroclastics;
d) bituminous shales;

7. Areas of high background radioactivity.

In 1980, these occurrences plus the few identified in later years were
reclassified by IPEN on the basis of host rock, age, associated metals and mode
of occurrence.

After 26 days of field work examining known uranium occurrences and a
review of all available literature the IUREP Mission is of the opinion that the
development of any significant uranium resources in Peru is most likely to be
in Tertiary volcanics and related continental sediments in the southern part of
the country. Consequently these will be the only occurrences described in this
summary report. There has been no physical exploration on any of these
occurrences to date.
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Macusani-Picotani Volcanic Areas

The known uranium occurrences in the Macusani area are associated with
Pliocene tuffs, ignimbrites and interbedded sediments in a NW-SE trending
graben. Uranium in the form of pitchblende, uranophane, gummite and meta-
autunite occurs predominantly in a fluvio-lacustrine sediment between two pyro-
clastic units. The thickness of the sedimentary unit varies from less than one
metre to over five metres and the surface anomaly extends over a length of
about 200 metres. Radioactivity appears to be concentrated at three levels but
only the upper horizon is well exposed. Silicification determines the lower
limit of the radioactive zone and uranium mineralization is mainly in the
porous section. The average uranium content appears to be only 200-300 ppm
but values of up to 7 000 ppm are reported, probably from selected samples.

Other small uranium occurrences are developed within the Macusani vol-
canics but all appear to be lenticular or confined to fracture zones. Pitch-
blende altering to uranophane, gummite and meta-autunite has been identified.
Uranium occurrences in the Picotani area occur in pyroclastic outcrops. This
horizon averages 60-80 ppm eU as compared to the rest of the outcrop which
contains 15-20 ppm eU. Fractures and weathered surfaces within this zone are
often enriched to well over 100 ppm eU with well-developed secondary uranium
minerals of meta-autunite and metatorbernite.

Ayacucho Basin

Several radioactive anomalies have been found in Late Tertiary tuff-
aceous beds and meta-autunite has been tentatively identified. Individual
lenticular anomalies in the Congallo area had dimensions of about 5 m long by
30 cm thick and an equivalent uranium content of about 250 ppm. At Congallo
village an anomaly has been found in a travertine deposit but no uranium
minerals have been recognised.

Nazca-Puquio Area

Radioactive anomalies occur in the El Vado and Tambo Quemada areas in
Late Tertiary tuffs and pyroclastics but no uranium minerals have been identi-
fied.

Puno Area

Radioactive fossil tree trunks have been discovered within the Oligocene
volcanic-sedimentary Pechu Formation in a fine-grained muddy sequence. One
log, 15-18 cm in diameter, contained visible metatorbernite in an outer carbon-
aceous layer and had an average content equivalent to about 200 ppm U. Other
logs differed markedly in radioactivity but all were less than 200 ppm U. No
radioactivity was found elsewhere in the surrounding sediments. Other anomal-
ies discovered by a recent gamma-spectrometric survey are known in the Puno
area but they have not been field checked.
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Chuquibamba Area

No significant uranium anomalies have been found in this area. A peg-
matite district containing extremely small quantities of uraninite and
columbite-tantalite has been examined at Pampacolca but is uneconomic.

Coasa Area

Hercynian granites northeast of Macusani are reported to be radioactive.
Labile uranium values up to 200 ppm U have been determined and anomalies are
present in zones of alteration related to fractures.

FAVOURABLE AREAS FOR SPECULATIVE RESOURCES

Past exploration in Peru has indicated a paucity of valid uranium
occurrences and radioactive anomalies. Only recently (1980) have significant
anomalous areas been identified. There has been no uranium production in Peru
and there are no official estimates of uranium resources.

It is evident from the Mission's field studies and the work of the IPEN/
IAEA Project that the prime potential in Peru is associated with the late vol-
canics and continental sediments in the high Andes of southern Peru. Geolog-
ically there are direct parallels between these resources and deposits of the
Los Frailes areas of neighbouring Bolivia. These areas and other potential
environments postulated to have Speculative Resources are described below (see
also Figure 3).

Macusani-Crucero-Picotani Volcanic Areas

The Macusani locality is about 100 km northwest of Picotani with the
large Crucero Basin located in between. Late Tertiary tuffs, ignimbrites, and
associated sediments are preserved in a NW-SE trending graben. Much of the
Early Tertiary and Mesozoic cover was eroded prior to deposition of the vol-
canics so they were deposited in part directly on the Palaeozoic including Late
Palaeozoic intrusives (Hercynian granites) and extrusives (Mitu volcanics).
Although most of the occurrences discovered to date are closely related to the
volcanics and interbedded sediments, it is postulated that significant tonn-
ages will be most likely found in older or younger porous sedimentary units in
the vicinity of the volcanics. Mobilisation of uranium from the volcanics and
migration into adjacent sedimentary units is believed to offer more potential
for the development of larger, more uniform deposits.

In the Macusani area there is only a limited area of prospective ground
for large sedimentary occurrences east and northeast of the known occurrence.
However, the large Crucero to Picotani basin, although having less well exposed
occurrences may have more potential resources. Much of the basin is concealed
by recent fluvio-lacustrine cover.

The Mission estimates the Speculative Resources in the Macusani-Crucero-
Picotani general area to range from 3 100 to 6 000 tonnes uranium.

- 13 -



Ayacucho Basin

South of Ayacucho in the Congallo area, Ayacucho Department, minor
radioactivity has been found in Tertiary red beds overlying and interbedded
with with tuffs and reworked tuffs deposited against acid volcanic domes.

At Congallo village minor uranium occurrences have been found in a
travertine deposit. The geologic setting of these occurrences suggest leach-
ing and migration of uranium from a more uraniferous volcanic sequence in the
area, overlain and concealed by a more basaltic upper sequence.

In other localities in the basin Tertiary volcanic-sedimentary sequences
rest directly on the volcanic Mitu Group and minor uranium occurrences are
known.

Based on the minor, but widespread uranium occurrences and anomalous
areas the Mission assigned a Speculative Resource estimate of 1 000 to 1 600
tonnes uranium to this basin.

Nazca-Puquio

This district includes known anomalies at El Vado and Tambo Quemado,
Ayacucho Department, where tuffs and pyroclastics are abnormally radioactive.
Near El Vado pyroclastics in the anomalous areas have been strongly silicified
and weakly pyritized. Mineralization was controlled by joints and small
faults. In the Tambo Quemado area there are massive, thick bedded, and
unaltered rhyolitic tuffs which are anomalously radioactive over large areas.
Based on these widespread anomalies plus the recent recognition of a caldera
complex in the district near Pampas Galeras the mission assigned a Speculative
Resource of 500 to 800 tonnes uranium to this district.

Puno Area

A recent gamma-spectrometric survey in this area has revealed an
anomalous belt marginal to the positive bloc running from Santa Rosa in the
north, through Lagunillas, Jesus Maria, Rio Titire and south to Viluta. In
this region the Early Tertiary and Mesozoic cover has been partially removed
so that later Tertiary rest directly on Palaeozoic rocks. Very little work
has been completed on ground checking these anomalies. The Mission has esti-
mated a Speculative Resource of 500 to 1 000 tonnes uranium in this area based
on the favourable geology and the aerial anomalies.

Chuquibamba

The presence of late acid volcanic rocks, which may be enriched in
uranium, mantling the Andes and the coastal desert zone suggested that surf-
icial uranium deposits (calcretes) should be considered. Further the presence
of impermeable Precambrian to Palaeozoic basement, which may itself contain
uranium concentrations, indicates that the region facing the Pacific northwest
of Chuquibamba, Arequipa Department, is a possible target. The Mission has
postulated a Speculative Resource of 500 to 800 tonnes uranium for this area.
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Figure 3
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Coasa

North of the Macusani-Crucero-Picotazni belt, Puno Department, the
Hercynian granites such as the Causa are anomalously radioactive with high
stream sediment uranium anomalies. As these may be high level enriched
granites, since the extrusive Mitu is also abnormally radioactive in this
area, they may be considered as prospective uranium host rocks. Occurrences
would be either internal or marginal to the granite. A Speculative Resource
of 400 to 800 tonnes uranium has been estimated for this area.

By-product Uranium

A. Phosphates - Uranium content of the Bayovar phosphates in north-
western Peru is reportedly low (around 200 ppm U). As such it is
unlikely that it would be profitable to extract the uranium.

B. Porphyry Copper - Based on field examinations of two large porphyry
copper mines, and discussions with IPEN geologists who have sampled
other copper mines, recovery of uranium as a by-product of copper-
leach production does not appear to be feasible.

A summary of the Speculative Resources estimated for Peru by the Mission
is shown in the table below.

ESTIMATED SPECULATIVE RESOURCES*

Locality Range (Tonnes U)

Macusani-Crucero-Picotani

Ayacucho

Nazca-Puquio

South Puno Block

Chuquibamba (calcretes)

Coasa (granites)

TOTAL 6 000 to 11 000

* Speculative Resources refers to uranium in addition to Estimated
Additional Resources, that is thought to exist mostly on the basis
of indirect indications and geological extrapolations in deposits
discoverable with existing exploration techniques. The location of
deposits envisaged in this category could generally be specified
only as being somewhere within a given region or geological trend.
As the term implies, the existence and the size of such resources
are highly speculative.

- 16 -

3

1

100

000

500

500

500

400

to

to

to

to

to

to

6

1

1

000

600

800

000

800

800



RECOMMENDATIONS

Recent discoveries in the volcanogenic environment of southern Peru have
been by carbone, helicopter-borne and on foot reconnaissance of isolated areas.
It is recommended that a more systematic, integrated study be initiated of the
entire volcanic district including volcanic-petrographic examination. Within
this environment attention should be directed to two goals:

1. Exploration and assessment of the volcanic-sedimentary sequences in
the Macusani-Crucero-Picotani graben; and

2. Regional studies and exploration of other late volcanic sedimentary
sequences in southern Peru.

Work under these two categories would include:

A - 1. Underground sampling by adits (tunnels) in from the known occur-
rences in the Macusani area to obtain reliable grade estimates of fresh rock
and to determine the continuity of the mineralization.

2. Drilling in the Macusani, Crucero and Picotani areas to determine
distribution of uranium at depth and to search for mineralization trends.

3. Geophysical studies of the shape and geology of the various basins
in southern Peru, particularly the large Crucero Basin.

This phase would extend the geological models developed in the out-
cropping occurrences to their possible subsurface development in this region.

B - 1. Revise and update the volcanic-sedimentary correlations in southern
Peru and identify any parallels to the Macusani-Picotani district.

2. Airborne surveys over selected areas.

3. Regional studies, airborne and on foot, to integrate the recog-
nition of radioelement enriched late volcanic units in the southern Peru and
the pattern of their regional distribution.

4. Geochemical surveys - more use should be made of regional rock and
soil sampling. The use of parthfinder elements should be investigated as
suitable indicators of mineralization.

5. Gamma spectrometry - greater use should be made of in-field gamma
spectrometry to investigate both anomalies and the regional variations of
radioelements.

The cost of such an exploration programme can only be roughly approx-
imated but if a five-year programme is envisaged the costs shown in the table
on the following page would appear to be minimum figures.
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IUREP MISSION PROPOSED PROGRAMME, SUMMARY AND COSTS

Item Million U.S. $/5 Yrs

Exploration drilling 5.0

Tunnelling 2.0

Geophysical Surveys 0.5

On foot and carborne reconnaissance 0.5

Geochemical Surveys 0.5

Airborne Surveys 1.5

TOTAL 10.0

FUTURE EXPLORATION SUMMARY

IPEN's future uranium exploration programme in Peru is flexible and
depends a great deal on the results of physical exploration in the
Macusani-Crucero-Picotani area during the balance of 1981 and 1982 and on the
response of private companies to the new legislation allowing industry to
participate in the exploration for uranium.

Through 1982, IPEN planned to concentrate their exploration efforts
on three small areas in the Macusani and Picotani localities plus some addi-
tional reconnaissance in volcanogenic environments in other areas of Peru.

Because of the flexibility of the programme, IPEN currently has no
long-term exploration or budgetary programme.
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ANNEX

Those wishing to consult the full report on which this summary is based
should write to one of the following:

J. Dardel
Commissariat a l'Energie
Atomique - DgMN

31-33, rue de la Federation
75752 Paris Cedex 15 (France)

U.S. Department of Energy
Grand Junction Office
P.O. Box 2567
Grand Junction, Co. 81502
(USA)

The Library
Bundesanstalt fur Geowissen-
Schaften und Rohstoffe

Stilleweg 2
D-3000 Hannover 51
(Federal Republic of Germany)

M. Zaccaria
AGIP Esum
S. Donato Milanese
Milano (Italy)

U.S. Geological Survey
Denver Federal Center
P.O. Box 25046
Denver, Co. 80225
(USA)

U.S. Geological Survey
National Center
Reston
Virginia 22092
(USA)

Power Reactor and Nuclear Fuel
Development Corporation

Sankaido Building
9-13, 1-chome, Akasaka
Minato-ku
Tokyo 107 (Japan)

R.N. Aitken
Commission of the European
Communities

200, rue de la Loi
B-1049 Brussels
(Belgium)

The Library
N.V. Kema
Utrechtsweg 310
P.O. Box 9035
6800 Et Arnhem
(The Netherlands)

International Atomic Energy
Agency

Wagramerstrasse 5
P.O. Box 100
A-1400 Vienna
(Austria)

U.S. Geological Survey
345 Middlefield Road
Menlo Park
California 94025
(USA)

OECD Nuclear Energy Agency
38, boulevard Suchet
75016 Paris
(France)
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