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SPAIN
INTERNATIONAL URANIUM RESOURCES EVALUATION PROJECT (IUREP)

SUMMARY
2
Spain, with an area of 504 748 km , occupies a large part of the
Iberian Peninsula*

At present the country appears to have about

63OO t of reasonably assured uranium reserves and 85OO t of additional
estimated reserves (all at less than $30/lb of U.Og).

Spain has devoted

some $33 million to prospecting for uranium since the beginning of, such
work.
Most of the reasonably assured reserves are located in ores
impregnating Cambrian schists intersected by Hercynian granites (of
so-called "Iberian type");

a small amount, however, is found in veins

in Hercynian granites of the Spanish Meseta. The additional estimated
reserves are situated in the peripheral p6st-Hercynian continental basins
of the Meseta.
Apart from these classical ores, sub-ores h.*ve been identified in
Silurian quartzites with low concentrations of uranium associated with
refractory minerals, totalling more than 200 000 t of U (at concentrations
of a few hundred ppm);

there are likewise uranium-bearing Oligocene

lignites in the Ebro Basin with some 140 000 t of U.
These facts, and also the very wide distribution of uranium in space
and time (from the Cambrian to the Miocene!) and the country*s favourable
geological characteristics, suggest that Spain ought in fact to have
large reserves of uranium, a conclusion unfortunately belied by the paucity
of the economic reserves identified so far. Two things must be borne in
mind, however; firstly, Spain*s financial outlay for uranium prospecting
up till now represents only a quarter of what has been invested in France,
for example, and, secondly, the nature of the mineralised bodies in Spain
makes exploration difficult.
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In conclusiont it seems that prospecting "both of the Iberian—type
deposits in the Meseta region and of the deposits associated with
detrital sediments in the peripheral continental basins - especially
blind mineralized bodies - should hold out excellent prospects for Spain,
Consequently we propose that Spain should be placed at least in
category No, 4 if not in Ho, 5 of the IUREP classification,

I,

IBTRQT)Uf!TTpW iBD (T
Spain covers an area of 504 748 km

2

between 36° and roughly 44 0 north

latitude,
It occupies by far the largest part of the Iberian Peninsula* a sort of
trapezium with its large base on the north, connected to the continent by the
Pyrenees range, which occupies the eastern third of the large base. An
elongated rectangular enclave on the south west and west is occupied by
Portugal,
The main elements of Spain's geography are grouped around a central
massif called the Meseta, Generally speaking, this is a plateau approximately
600 m high cut through by numerous reliefs, the most important of which are
(from north to south) the complex of the Sierras Centrales (Sierra de
Guadarrama and Sierra de Credos), running WE and separating New Castile from
Old Castile (peaks of 2430 and 2661 m ) , and the complex of the Sierras de
l*Srtremadura (Guadalupe and San Pedro) and the Toledo Mountains separating
the basin of the Tagus from that of Ouadiana, To the east the Meseta falls
off in a regular series of reliefs towards the Mediterranean, On the northeast it is bounded by the Iberian Mountains which run north-west and culminate
at 2400 metres, separating the Meseta from the basin of the Ebro. On the south
it is bounded by the Sierra Morena, which forms an ERE alignment of small
reliefs isolating the Meseta from the Guadalquivir Valley,
In the northern part of the Peninsula we find the complex of the
Pyrenees (3404 m) and Cantabrian Mountains (2678 m ) .

These ranges bound the

Ebro Basin on the north (between the Pyrenees, the Iberian Mountains and
Catalonia) and also the Duero Basin (between the Cantabrian Mountains, Asturias,
the Meseta and its NW extension Galicia),

The Sierras Catalanes, in the NE of

Spain, form a range running from south to north where it joins the Pyrenees;
this range contains a number of intra-montane basins.

The southern part of Spain is occupied by the region of the Baetic Ranges,
the highest of which, the Sierra Nevada, rises to 3478 metres. The
Guadalquivir Valley separates these ranges from the Meseta.
The archipelago of the Balearic Islands is located some 100 kilometres off
the Catalonian coast.
The Meseta and its satellites are characterized "by a continental climate
with scant precipitation which never attains more than 500 mm per year. The
Ebro Basin is an arid region whereas Catalonia enjoys a typical Mediterranean
climate and therefore has abundant agriculture.
The northern slopes of the Cantabrian Mountains have an exceptionally
moist temperate climate (165O mm of rain per year).
Andalusia, consisting of the complex formed by -j;he Guadalquivir Valley
and the Baetic Ranges, has a sub-tropical climate with large temperature
changes. The amount of precipitation varies greatly from one region to
another (2000 mm/year in the Sierra Nevada and 200 mm/year near Almeria).
The network of communications is inadequate and in a state which must
be described as highly variable. The railways cover altogether 18 000 km
(3000 km electrified) and the road network 139 000 km (76 000 km of paved
national highways),

II.

GEOLOGY OF SPAIN IN RELATION TO POTENTIALLY FAVOURABLE
URANIUM BEARING AREAS
The Iberian Peninsula consists of the central Iberian Meseta, which is

surrounded by several mountain ranges: in the NNW the Cantabrian Range, in
the N the Pyrenees, in the NE the Iberian Range and in the S the Baetio
Cordilleras,
*

1,

The Iberian Meseta is the principal structural unit of the Peninsula, It

is arranged around an axis formed of a Precambrian and lower Palaeozoic
\.

foundation, with micaschists, gneiss, granites, schists and quartzites - the
last two forming very extensive granitoid injections occurring in the Hercynian
phase, which folded the whole complex. The Carboniferous appears only in
Asturias and the Sierra Morena, and the Permian is not represented in the
Meseta at all.

Sedimentation developed during the Secondary and the Tertiary, on the
periphery of the levelled Hercynian structure,
Alpine movements then remodelled the whole, raising the central Sierras,
during the tectonic phases that occurred at the end of the Tertiary period.
Following earlier efforts by others, notably P. Lotze and J, Aubouin,
R« Capdevilla and co-workers have established a zonal description of the
Meseta "based on the study of granitoids (which constitute a third of the
Meseta's outcrops). They distinguish;
-

Zone A, a central zone characterized by upper Precambrian and lower
Palaeozoic series; "by a pre-Visean tectonic phase; by a later
tectonic phase in the upper pre—Westphalian;

by regional metamorphism

marked by low pressure wherever it is apparent; and by the presence
of mesocrystalline leucogranites, infracrustal granodiorites and
granites of mixed character!
-

Zones B and B 1 , Dwo zones flanking zone A, characterized by several
polymetamorphic massifs of old Precarabrian age and above all by
monometamorphic series of upper Precambrian and lower Palaeozoic
age;

by a pre-Visean tectonic phase; by an upper pre—Westphalian

phase;

by strong regional metamorphism which sometimes reaches

the hornblende granulite facies (generally low pressure);

and by

the presence of mesocrystalline granitoids (leucogranites, granites,
anatexis granodiorites)}
-

Zone C, to the north of zone B, characterized by mainly upper

^

Palaeozoic series; by a post-^!amurian/pre~Westphalian B phase;
by a pre-Stephanian B/C phase; by epizonal regional metamorphism
(highly localized where it exists at all);

and by the presence of

gabbros, granodiorites and intermediate, infracrustal terms;
-

Zone C f , to the south of zone B*, characterized by series mainly of
upper Palaeozoic age; by a phase of intermediate Westphalian age;
by a later compression phase; by epizonal metamorphism, apparently
under high pressure;

and by the complete absence of granitoids.

- '

2. The Cantabrian Range, south of the Gulf of Gascony, exhibits various
formations, starting with a terrigenous Permo-Triassic that arose from the
shattering of the Hercynian mountain system, followed by predominantly detrital
series (Wealdxan facies) intercalated by a number of carbonatization episodes
(Aptian). After the Pyrenean phase the range emerges entirely in the Oligocene.
3» The Pyrenees constitute the frontier range between Spain and Prance.
These mountains have two main zones:
-

An axial zone consisting of a largely metamorphosed core of gneiss,
sandstones, schists and carbonates penetrated by numerous granitic
intrusions; this cropped out almost entirely during the Mesosoic,
which is reduced to Permo-Triassic (Germanic facies) and highly
localized Cretaceous formations;

-

The pre-Pyrenees, mope southerly, which exhibit significant
carbonated and detrital sedimentation from the Triassic to the
Eocene. The main orogenic phase (Pyrenean phase) is associated
with the terminal Eocene and affects the entire complex. The
post-orogenic Oligocene is represented by the vast continental
molasses of Montserrat.

4» The Iberian ran^e has a Palaeozoic foundation with schists, quartzites
and carbonates mobilized during the Hercynian phase, which was accompanied
by late volcanic phenomena. On this foundation have been deposited the largely
detrital and continental Secondary and Tertiary series Slower Triassic, lower
Cretaceous, intramontane Tertiary basins). The entire range was affected by
the Alpine orogeny, the main phase of which in this area dates from the OligoceneMiocene transition.
5. The Baetic Cordilleras, the most southerly mountain group, is divided into
two regions:
-

The external region is formed by autochtonous or paraautochtonous
Mesozoic and pre—Baetic neritic series (exhibiting a few continental
recurrences), and of allochtonous series with predominant Pelagic and
sub-Baetic formations that arose during the Alpine orogeny, the
paroxysmal phase of which is here associated with the middle Miocene;
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-

The internal or Baetic region exhibits a terrain which has been
subject to Alpine deformation and subsequent metamorphiso. It
consists principally of schists, quartzites and carbonates, mostly
of Triassic or older age. The emplacement of the ground water
system cannot be precisely dated, but it occurred during the
Triassic-Oligocene interval. Miocene transgressive overlaps and
Neogene dissipation seal over and mask the extent of the Baetic
structure.

6.

The Tertiary basins. A marine basin and three intracontinental basins

can be distinguished:
-

The Guadalquivir Basin separates the Iberian Meseta from the Baetic
Cordilleras and constitutes a depression where, in the Miocene,
distoliths of sub-Baetic affinity accunulated in a marly marine
complex resting in the North on the ancient framework of the Mesetaj

-

The intracontinental basins exhibit detrital series consisting of
clays, marls, sandstones and gypsun — fills which are primarily of
Tertiary age.
The Ebro Basin was originally a Precambrian massif which fed
the peripheral zones up to the end of the Meeozoic. Prom the
beginning of the Cenozoic, however, it acted as a subsident
basin, first marine and then continental. The Eocene (1000 m ) ,
with sandstone, limestone and marl formal ons, presents locally
some sodic and potassic evaporitic facies. The Oligocene
(also 1000 m ) , predominantly lacustrine, is composed of sandstones,
marls, limestone and the famous uraniferous lignites. The
Miocene is likewise lacustrine.
The Upper Duero Basin or Plateau of Old Castile has continental
fill. The Palaeogene, composed of conglomerates, arkoses and
variably coloured clays, crops out in the western part of the
region.

The Miocene occupies the central part of the plateau

and consists of pink clays, grey marls (more or less gypsiferous)
and limestones. Pliocene alluvia surmount the whole.
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The Upper Tagus Basin or Plateau of New Castile consists of the
succession of plains along the Tagus from the rberian Range to
the Sierras of the Spanish Extramadura. The eastern part is
composed of 1000 m of continental Tertiary beginning in the
Palaeogene and followed by Miocene clays and marls topped with
limestone. The western part - corresponding to the middle
course of the Tag-us - contains more than 1250 m of continental
Tertiary.
A point deserving of emphasis is that post-Palaeozoic continental detrital
sediments cover nearly 20$ of the territory of Spain,
III, PAST EXPLORATION
The first studies on radium-bearing ores were carried out in Spain as
long ago as 1914 by a French company, on a deposit in the Monesterio region
which was worked down to 60 metres.
In 1939 a private company known as BRESA exploited the brannerite
pegmatites of the Sierra Albarrana,
In 1949 "the Junta de Energia Nuclear (JM) reopened the Monesterio works
and continued exploration in that region until 1956, However, it was in 1952
that the JEN launched its extensive exploration programme - a programme
concentrating essentially on the Provinces of Jae*n, Cordoba, Badajoz, Caceres,
Salamanca and Zamora,
It was at that time that systematic exploration in the Badajoz massif
got under way.

In the Andujar region the first uranivan indications in the

Los Pedrochea massif were discovered in 1953, and in May 1954 the most
important of them, the La Virgen deposit, was found, A mining division, the
oldest for this purpose, was set up.
In 1958 Spain's only industrial-scale plant for the treatment of radioactive
ores was built, at Andujar, and bears the name of General Hernandez Vidal,
This was put into service in November 1958, In the region covered by the
Caceres Division prospecting likewise began in 1952, in the Albala and
Albuquerque massifs, on uranium indications that had been known for some time;
this work led to the discovery of the largest vein—type deposit at present
known in Spain, that of Los Ratones, However, following the successes obtained
in the Salamanca region in schists, formations of this kind were also subjected
to study and as a result the Val Delayegua zone was recently discovered.

-8 -

In the Salamanca region} covered by the Ciudad Rodrigo Division,
systematic study of granites began only in 1955 and produced a number of
successful finds at Villar de Peralonso, Val Demascano and Casillas de Flores.
It was starting in 1957, however, that the indications in CambrianSilurian schist8 were found which yielded the deposits of Pe, Esperanza,
and so on. Almost all the schist-granite contacts in the Salamanca and
Zamora regions were studied.
In the meantime less systematic prospecting work has been going on,
somewhat at random, in various regions outside the Meseta.

Indications

have been found in the Tertiary and in vegetation—rich Permo-Triassic
formations, but without any notable results.
Only recently, in I963, a private company looking for copper found in
the Permo-Triassic formations of the Pyrenees a uranium occurrence which at
present seems to have only modest economic value but may turn out to have
good development potential.
The year 1964 was particularly rich in discoveries. Uranium-bearing
mineralizations were found in the Oligocene lignites of the Ebro Basin, in
the Wealdian of the eastern branch of the Iberian Range and in the Miocene
formations of the Mesa Manchega east of the Plateau of New Castile.
In 1967 uraniferous mineralizations were detected in two intramontane
basins of the Iberian Range: the Picofrentes-Sierra Leona Basin where the
mineralizations are developed in the Wealdian, and the Mazarta Basin where
the lower Triassic is mineralized.
It seems, moreover, that since that year the JT3Jfs prospecting programmes
have turned more towards post-Hercynian continental series.
In 1972 the Ministry of Industry created the Bmpresa national del Uranio SA
(National Uranium Enterprise) (EHUSA) which is now responsible in Spain for
everything concerning the fuel cycle in the industrial sphere.
In 1974 the "National Uranium Plan" was adopted. This entrusted the
prospecting of the whole of the country*s territory, and evaluation of uranium
potential throughout Spain, to the Junta de Energia Nuclear, excluding any
further participation of private initiative in this sphere.
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IV. TTRA^TT^ Qffi^lRJftyCES AMD RESOURCES
Uranium, at least in the form of non-economic or sub-economic occurrences,
is very widely distributed in Spain, both geographically and in geological
time: the mineralized formations containing U extend from Cambrian schists
(or even Precambrian) to the MioceneJ

Substantial masses of poor ore, or ore

containing very low concentrations of uranium, have been identified, such as
the Ordovician quartzites of Despeflaperros (east of the Sierra Morena) with
uranium— and thoriun-bearing minerals, or the Oligocene lignites of the
Ebro Basin.
However, despite its attractive features and a very strong exploration
effort (more than $33 m had been spent on prospecting by the end of 1976),
Spain*s official figures for uranium resources as at 1 January 1977 were only
63OO t of reasonably assured reserves and 85OO t of estimated additional
resources. Here we are speaking of ores at under 130 per pound of U^Og.
Figures for ore resources at $30 to 50 per pound of U Og have not been quoted.
It appears that 94% of the reasonably assured reserves is accounted for
by the uranium in the Cambrian peribatholithic schists of the Ciudad Rodrigo
uranitm district;

only 6% is found in the vein-type deposits of the same district

and the Caceres district.

The estimated additional resources seem to be located

essentially in post-palaeozoic continental basins, particularly those of the
Iberian Range.
Historically, of course, it was the vein-type deposits that were
discovered first.
The earliest known are the deposits of the Zafra district (zone B 1 in
Section II), where the uraniferous mineralization is found in the contact
aureoles of Hercynian granitoids. One of these (Monesterio) is pitchblende
associated with sulphides and arseno—sulphides of Pe, Ni, Co and Cu; the
other consists of uraninite/allanite in inclusions within skarn diopside,
with a later association of sulphides and arseno-eulphides of Fe, Ni, Co and
Cu in the aureole of a granitoid. The economic value of these deposits seems
to have been very slight.

- 10 -

Two districts in zone A, Andujar and Caceres, contain intragranitic
uraniferous veins. These veins fall into two categories:
—

Quartz breccias, often associated with smoky quartz, mineralized
in uranium phosphates (often also cuprous phosphates) which have
no economic value;

-

Haematized jasperoid veins, often containing fluorine, where the
pitchblende is generally accompanied by very small amounts of iron
sulphide (as in the Caceres district, which has the largest veintype deposit in Spain at Los Ratones), but which in some cases,
exceptionally, can be very rich in copper sulphide (for example
the La Virgen deposit in the Andujar district, where the Cu has
been worked),

A point to be noted is that the Portuguese uraniferous districts of
Portalagre and Guarda (with the vein-type deposits of Urgerrica and
Cunha Baixa) also belong to zone A.
In zone B the district of Ciudad Rodrigo, which is important mainly for
deposits associated with schists, nevertheless has a number of intragranitic
vein—type deposits as well. These are siliceous breccias containing Fe, Pb,
Zn and Cu sulphides in small amounts.
Let us note that it is zone A which has the largest number of deposits
and the most significant vein-type uranium reserves in Spain (just as in
Portugal). Up till now, however, no deposit of this type has been found in
Spain which can rival Urgerrica or Cunha Baixa in Portugal; aggregate Spanish
vein—type reserves are less than 1000 t of uranium, and thus much smaller than
Portugal's reserves of the same type.
The bulk of the reasonably assured Spanish reserves is to be found in the
exometamorphic contact aureoles associated with Hercynian granitic intrusions
in Cambrian (or Precambrian) schists. These are deposits of exactly the same
kind as those at Kisa (or Azere) in Portugal. In fact, they are so
characteristic of these two countries that one is tempted to call them the
"Iberian type1*.
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The deposits are located in schists with passages rich in organic
material that have been little affected "by the regional metamorphism (the
epiaone in general);

on the other hand, they are localized in association

with the hornfels that developed at granitoid intrusion contacts, and these
latter themselves may exhibit, at least regionally, intragranitic uraniferous
mineralizations often of little or no economic significance.
The modes of occurrence of these mineralisations are interesting. There
are three of them:
-

In the immediate vicinity of the granitic contact (a strip some
1000 ra wide), the latter often being broken up into "valves"
sunken in the granite. It is in such pockets that the mineralization
is preferentially located - in the Alameda, Esperanza and Caridad
deposits in Spain, for example, and in the Kisa and Azere deposits
in Portugal;

-

In endomorphic enclaves (roof pendants) of the schists in the granite;
the mineralization in such cases has the appearance of a vein—type
deposit. This is the kind seen at Senhora das Fontes in Portugal;

-

Within an ensemble of granite outcrops — horizontally rather far
(several kilometres) from them, but at places where the reappearance
of the hornfels facies might suggest' the proximity of granite in a
vertical direction. The finest of the Spanish deposits, Pe, ia of
this kind.

In deposits of this kind the mineralization is lodged in fractures or in
any other heterogeneous portion of the schists which would permit liquid
circulation. This is true at least in the oxidation zone, where the
mineralization consists essentially of uranium phosphates: autunite (sometioes barytic), torbernite, uranocircite, saleeite sabugalite, phosphuranylite,
uranospilite. This mineralization is generally limited to depths of 15 to 25 m
from the surface. However, as at Hisa, it has occasionally been encountered
at depths greater than 25 m in more or less vertical veinlets or threads of
pitchblende.
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Deposits of this type have been identified in several districts of Spain,
As we have seen, the most important is that of Ciudad Rodrigo, which has 80$
of Spain*s assured reserves, 'J&fo of them in schists (6^00 t of U).

Apart

from the Fo deposit, those of Esperanza, Caridad, Alameda and Villavieja do. Yeltes
are also of the "Iberian type". But this type is also known in the districts
of Caceres (Valdclaycgua), Andujar (San Val entire-, Raso de IOG Machos) and
Zafra (Cabra Ba.-ja, Encinalosa), in other words in the same districts as the
intragranitic deposits.
The other types of deposits are those of the post—Hercynian continental
detrital basins;

one could almost say post-Palaeozoic, were it not for the

exception of the La Plana occurrence in the eastern part of the Spanish Pyrenees.
This is located in germanotype schistose sandstones of the Permo-Triassic,
discordant on folded Devonian formations consisting of black schists and
bituminous limestones. The uranium-bearing mineralization is lodged in a
crushed zone and consists of1 pitchblende, carburans and uranium vanadates
which are associated with a mineralization of Cu with Hi and Co.
This is the most significant but not the only indication connected with
the Permo—Triassic of the Spanish Pyrenees.
The Iberian Range or Cordillera is a very interesting structure from the
point of view of uranium.

It includes Mesoaoic continental detrital sediments

among which the germanotype Triassic and the lower Cretaceous (Vfealdian) contain
interesting uraniferous mineralizations.
The Tertiary sometimes also carries such mineralizations in the Iberian
Range. Prom Hid to SE we can distinguish 4 sectors:
Burjjo_s__sjsctor, where the sediments interesting from the
standpoint of uranium are the Wealdian and the Albian (mainly
lower Cretaceous) and fluviatile Palaeogene (Cuenca de Haro);
The Soria sector^ where the mineralized formations are (i) lower
Triassic, consisting of red sandstone, particularly in the Mazarete
Basin (Guadalajara), and containing nearly 7000 t of U in both
reasonably assured reserves and estimated additional resources, and
(ii) the arkosic lower Cretaceous formations of the Picofrentes
and Sierra Leana Basins and the zones of Salas de los Infantes,
PeRelen and Arino (Maestrazgo)•
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This sector thus hast along with Ciudad Rodrigo, the richest
uranium reserves in Spain*
-

The T_eryel_SjBC^to£f where the formations of interest are the same
as in the foregoing sector;

-v

The_ £uen£a_sector, where uraniferous mineralization has "been
encountered in the lower Triassic (principally), the lower
Cretaceous and the Miocene (Corcoles mineralizations)*

Uraniferous mineralizations have also been identified in the country*s
large Tertiary basins, (i) in sandstone formations of Palencia province K of
the Duero Basin and (ii) in Oligocene lignites of the Ebro Basin, with concentrations of 300 to 400 ppm of U, the uranium-bearing potential of which
was evaluated some time ago at a total of some 140 000 t of U (OECD/lAEA
report, December 1975)•
Before concluding our account of ores with low concentrations of uranium,
we should mention, finally, that many old publications refer to uraniumbearing mineralizations in the form of refractory minerals of U« The exact
nature of these has apparently not been determined, but they seem to be
associated with Ti and Zr minerals in Silurian quartzites intercalated in
schists of the Despefiaperros district (at the eastern end of the Sierra Morena)•
The concentrations are said to be 300 to 600 ppm of U, and the aggregate
potential of the order of 250 000 t of U.Og.
V.

PRESENT STATUS OF EXPLORATION

Uranium exploration is being carried out in Spain under the "National
Plan for Uranium Exploration" (PNEU) covering the decade 1975-1984. Prospecting
received a fresh impetus in 1975 when the budget for that purpose was more
than doubled, going from $2.6 to 6*5 million. There is to be a further
increase in 1977t however, when the budget will rise from $7.1 to 11 million.
This prospecting effort will be brought to bear largely on the post-Palaeozoic
detrital basins belonging to the Lower Triassic, the Lower Cretaceous and the
Tertiary. It will be carried out entirely under the auspices of the JEN; no
private companies will be involved.
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K)R NEW DISCOVERIES
He have already mentioned the discrepancy that exists in Spain "between
the favourability characteristics on the one hand - geological features,
abundance of known uranium occurrences, the "breadth of their distribution in
space and in geological time, the existence of very large geological concentrations of uranium in the form of infra-ores (the lignites of the Ebro
Basin and the Silurian quartzites of Despenaperros) - and, on the other hand,
the rather poor economic ore potential that has actually been identified so
far.

Another factor has to be borne in mind;

the significant investment,

in money and in highly qualified human effort, which has already been devoted
to this enterprise for a very long time.

In the first instance, these

thoughts are likely to be somewhat worrying.

4fe

However, if we compare the situation in Spain with that in Prance, for
example, we may note that by the end of 1946 Prance had already invested
$140 million in identifying an aggregate potential (at up to $50/lb U O g ) of
some 120 000 tonnes of uranium, including deposits already being worked.
Spain, whose area is 10$ smaller than that of Prance, has invested
$33 million in identifying somewhat less than 15 000 tonnes of uranium (but
at less than $30/lb U,Og),

Thus, if we correct the figures to take account

of proportionate expenditure, we see that Spain has in fact discovered about
half as much exploitable uranium as Prance. Thus we can conclude that Spain
remains by comparison with Prance an under—prospected country as far as uranium
is concerned.
Without attaching too much importance to this line of reasoning, we can
say that it does somewhat dispel the disquiet mentioned above. The fact that
so little success has been obtained so far can probably be explained in part
by the fact that practically all types of ore found in Spain have had relatively
low concentrations of uranium (here we are talking only about the classical
types of ore, not including lignites and Silurian quartzites). This feature
of the situation, together with the slump in the uranium market that occurred
in the last decade, may have dissuaded the authorities to some extent from
embarking on detailed and complete exploration even of the mineralizations
that had already been identified.

We are thinking in particular of the

mineralisations in Cambrian schists such as those found in the Ciudad Rodrigo
district. These deposits exhibit a mineralization with continuous and significant
volumes of ore only in the oxidation zone, it would seem. Further down, the few
deep probes carried out have met with nothing but sterile rock, encountering a
few veinlets of pitchblende only exceptionally.

^P
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Since the average uranium content of the ore in the oxidized zone
scarcely ever rises above 1 kg of U/t (0.01$ U), we can readily understand
that in gradually worsening economic conditions the authorities would have
avoided risky investments aimed at studying the extension of the deposits
in depth. However, it is easy to show that if beneath the oxidation zone —
this is a purely schematic hypothesis - there existed bundles of pitchblende
veinlets 1 cm in thickness, spaced 20 m apart, the average concentration of
the aggregate of these veinlets and of the intermediate enclosing rock would
be of the order of 1 kg U/t, in other words about the same as that of the
oxidized zone*
If a scheme of this kind were right - always assuming that it has not
been checked already and shown to be false - the significance of these
"Iberian type" deposits would be greatly increased;

moreover, this would

apply to the whole of the Spanish Meseta, because this is the type of
uraniferous deposit which is predominant there.
Pursuing the same line of thought further, we have already pointed out
the association of the mineralizations in this type of deposit with the
homfels type of contact facies. This observation appears to open up for
investigation virtually the whole surface of the Cambrian schists of the
Meseta, which is very large indeed. There is no question but that this type
of prospecting is difficult, but has it been carried out in sufficient detail
and with adequate thoroughness?
As in Portugal, we see that the vein—type uranium d posits are not of the
characteristic French type found in the region west of the Grand Sillan
Houiller — that is, deposits characterized by their association with intrusive
leucogranites and very poor in metallic minerals (other than uranium) and in
gangue. On the contrary, these are veins with a very abundant siliceous
gangue (quartz or chalcedony, depending on the circumstances) and generally
have polymetallic associations, sometimes abundant, sometimes not. But,
unlike the veins in Portugal (where we find the westward extension of these
same structural units), the Spanish veins are of minimal importance from the
standpoint of uranium reserves: the largest of the deposits of this type has
scarcely one eighth of the aggregate uranium potential of the Ugeirica mine
in Portugal,
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Given the long period that has been devoted to exploration in this type
of deposit, the classical nature of the deposits themselves and the thorough
knowledge of them that has been acquired, in part through extensive underground
work, it seems we must accept that the surprising poverty of these deposits in
Spain is in fact a true physical characteristic. Thus we must not place great
hope in the uranium prospects here.
Thus, as far ay the Spanish Meseta is concerned, we must rely mainly on
the "Iberian type" deposits for the discovery of any significant new uranium
potential. On the other hand, this prospect does seem to us promising; cut,
though the work is likely to yield good results, it will probably be difficult.
We have soen that the poGt-Hercynian continental cover occupies one fifth
of 3pain*3 territory. We have also seen that interesting results have been
obtained in the Permian, the .lower Triassic (Bundsandstein type), the lover
Cretaceous, and Palaeogene and the Miocene. Mineralizations have likewise
been identified in the Duero Basin, the basins of the Iberian Range, the
Ebro Basin and the Plateau of Hew Castile.
p

The area of investigation is thus of the order of 100 000 km 2
Experience has also shown that in this kind of geological environment
the mineralized bodies are often either completely buried or their surface
indications are so distant, horizontally and vertically, from the actual
mineralization that one must regard them as serai-blind. Hovrever, it is clear
to us that in view of the modest financial investment devoted to it so far,
prospecting in these continental formations must be considered as being still
in its initial phase.
In view of the spatial extent and the distribution of uranium occurrences
in Spain, both horizontally and vertically, and the considerable accumulations
of uranium, that these continental basins are capable of concentrating - a
point borne out by the lignites of the Ebro Basin - and, finally, in view of all
that has been said above, v/c are probably right to conclude that the uranium
potential of the post-Hercynian basins in Spain is far from being completely
identified and that it must in fact be considerable.
In conclusion, the uranium prospects of the Spanish Keseta and of the
continental basins surrounding it seem to us to be extremely attractive. Thus
we propose that Spain should be placed at least in category Ho, 4 if not in
category No. 5 of the classification adopted by the IHREF.
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