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PORTUGAL

IFrERPTATIONAL URANIUM RESOURCES EVALUATION PROJECT (lUREP)

SUMMARY

Portugal is situated on the western edge of the Iberian Meseta. At

present-, its reasonably assured reserves are about 7&O0 t of U (including

1000 t of U at more than $3O/lb U 0o) and 85O t of U in estimated additional

reserves.

This potential is divided between vein deposits and deposits located

in the peribatholithLc schists or enclaved in granite. Two main districts

share these reserves - Beira at the centre of the country and Alto Alentejo

in the east, approximately at the same latitiide as Lisbon.

• In spite of the considerable prospecting activities authorized by .Portugal

in the Meseta area, the subject cannot yet be regarded as exhausted. Addi-

tional resources may still be located in the horizontal and vertical extensions

of the vein mineralizations or schists from the already known deposits or

outside the districts containing such deposits.

Moreover, certain post-Palaeozoic sedimentary basins exhibit features

favourable for the presence of uraniums-bearing deposits and therefore deserve

to be taken into consideration. However, there are as yet no examples of

economic mineralization in such locations in Portugal. All things considered,

we considered it reasonable to place Portugal in category No. 3 of the classifi-

cation adopted by BJREP.

I. IBTRODUCTIQ]? AHD GEHERAL GEOGRAPHY

Continental Portugal, with an area of 92 082 km ,. is situated to the

west of the Iberian peninsula between 37° and 42° N latitude.

Its relief is determined by the fact that, essentially, it constitutes

the western edge of the Iberian Meseta, which in Portugal descends from east

to west and from north to south by a series of stepped plateaux from altitudes

of up to 1319 m. However, the highest point (Serra da BstrSla) is at the

centre. The western side is occupied locally to the south of Oporto by

subsiding plains separated by rocky ridges, which are apophyses of the Meseta.
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The climate shows considerable regional variations. In the north-

west it is oceanic with copious precipitation (2500 mm/year), while the

north-east is continental except in the Douro river basin, which is

covered with olive groves and vineyards. Landscapes with rice fields

are found to the south of the Tagus, while the climate in the south of

the country is Mediterranean, almost sub-tropicalt with less than 5°0 mo

of annual rainfall.

The railway network covers 3600 km, and there are about 30 000 km of

roads.

H . QBOLOffT OP PORTUGAL IB REIATIOH TO POTENTIALLY FAVOURABLE

II.1. Cozrt
AREAS

nental Portugal, with an area of 92 082 km , is situated on the

western edge of the central Iberian Massif. Roughly two thirds of it are

made up of the Palaeozoic formations of the western side of the Iberian

Meseta, which are affected, as a whole, by relatively- poor metamorphism

and by the intrusion of granitoids covering vast areas in the centre of the

country, together with some other igneous rocks. The age of these granitoids

is almost always Hercynian, with an older phase of 298 + 10 million years and

a more recent phase of 280 million years. The ages of the Oporto and

Portalegre granites are a subject of controversy, due apparently to the fact

that they are complexes of which certain parts date from 430 - 46O million

years (Taconian phase), while others correspond to intrusions of more recent

orogeny (leukogranites), dating from 300 million years.

The remaining third of the country is formed by a series of Meso—

Cenozoic formations, making up the western seaboard of the country, from the

port of Oporto to half-way between Cape St. Vincent and Lisbon, and jutting

out towards Portalegre.

The sedimentation of these formations has been guided, from the time

of the Saalian phase, by the action of large longitudinal fractures. They

are composed of vertical, and in certain instances horizontal, alternations

of continental and marine epicontinental layers.

The Alpine phases basically show up as vertical movements and tilting,

though for practical purposes there are no folds or metamorphisms. Con-

versely, at the end of the Cretaceous there formed concentric annular

intrusions associated with syenitic rocks, examples of which are Sintra and

Monchique.
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II.2. The Hercynian basement of the Meseta is a homogeneous assembly of

residual terminal Precambrian and Palaeozoic, affected by a regional

metamorphism showing zonal distribution. In the so—called median zone of

Galicia-Castile the metamorphism attains amphibolite facies in places,

though generally speaking its grade remains low. It is also the zone of

maximum granitization. On both sides of this axis are found zones in which

the metamorphism, with local exceptions, is very poor and the granitizations

are much less extensive. They are entirely absent, furthermore, in the

region of the Algarve in the south of Portugal.

The Lower Palaeozoic and, more especially, the pre-Ordovician greywacke-

schist formation of Beira, is broadly represented in the Iberian Meseta,

particularly in the northern half of Portugal.

The Ordovician starts with an unconformity (Sardinian phase) and

continues through the Silurian, forming again a greywacke-schist mass with

broader distribution than the pre-Ordovician formation.

The Devonian is virtually absent from the northern half of Portugal

and only crops out in small scattered pockets, except at the northern edge

of the Algarve.

The Carboniferous, with marine epicontinental facies, fairly complete

above the Toumaisian, forms the Algarve region, while its continental

facies, mainly made up of Stephanian, is preserved in an occasional outcrop,

such as that from Oporto to Viseu.

The Bretonian phase (345 million years) and Erzgebirgian phase

(313 million years) show up only as regressions.

The Asturian phase (300 million years), conversely, shows the thickest

folds of the Hercynian orogeny in Portugal, with a generally north-west

strike, associated with low-intensity metamorphism and intrusion of granites

(298 million years). Lastly, the Esterelian phase closing the Carboniferous

system folds the Meseta in the same general direction, and this orogeny

terminates with wide-scale development of the metamorphism and intrusion of

granitoids (highly developed in the centre and northern part of the country),

aged 280 million years, with porphyroid facies and leukogranites. Associated

with this are the metallogenic provinces containing W-Sn, sulphides and Au-Ag.
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I I .y . As we have seen, the Meso-Cenpzoic history of Portugal i s basically ./if
that of sedimentary' deposition, guided by the ..subsidence and uplift of a

vast r i f t ; system to the south and west of tthe -Meseta, known as the "Portuguese r
Depression", which corresponds to present-day fSstremadura and the western
coastal strip. This Depression seems in fact to correspond to the site of

a palaeo-gulf situated between the continental jpass of the Meseta in" the * Jl
east and another continental mass in the west, of which ther Berlehgas and * j

F&rilho'es islands appear to be vestiges. J

The faults demarcating the Portuguese Depression appeared at the ' •
beginning of the Mesozoic and throughout the Meso-Cenozoic produced different
e f f e c t s - . , . . " . ' ' • • • • . . • • . • • • • • • •-•;

As was mentioned at the beginning, at times continental and at times
marine sediments were deposited in different parts of the Depression,
according to the palaeographies variations.

* The principal continental episodes are found in the:

- TriaRsic-Jurasfjic base: Silves sandstone'; . •

- Lower Cretaceous: Berriasian, Valanginian, Hauterivian and- ' ;

Loxirer Barromian, Alroargem strata (Upper Barremian-Aptian),

Senonian (Bupaco sandstone);

- Palaeogene: Benfica complex; , ... '

. — -.>., M i o c e n e ; ' : • ' '

- Pliocene. ;

III. PAST EXPLORATION

Prospecting for radiwn-bearing ores in Portugal was begun in 1907

in the Urgeirica and Guarda regions. It appears that at the. very beginning

the studies were conducted by a team of Prenoh technicians, who were looking

for raw materials for the work being done by the Curies. But the Portuguese

Radium Company took over the prospecting almost at once. As early as 1907

indications were discovered, and in 1909 the first Portuguese mine at ;

Rosmaneira was started up; Operation of the Urgeirica mine began,in 1911*

Deposits were found and mining begun in three other sectors - Reboleiro,

Sabugal (Bica, Carraaca, Vale da Area) and around Guarda (Alto da V&rzea

concession). Towards 1923 "the mining of radium ores was stopped because of

competition from the Belgian Congo and Canada. It was not until about 1931
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-that the Urgeirioa mine resumed operations. The total output of radium is

reported to have "been 50 g and a hundred tons of uranium were extracted

between the beginning and 1944•

Starting from 1945» production activitiest which until then had been

geared to the extraction of radium, were switched to the output of uranium

alone. The annual production rate rose to 106 t u/yr. Operations were

carried out by the Portuguese Radium Company until June 1962, with effect

from which date all the contracts linking the Company with the Portuguese

Government expired, and from that time on all activities relating to exploita-

tions of Portugal's radioactive ores passed into the hands of the Portuguese

Nuclear Energy Board (JEN).

Production during that period was maintained on the basis of 16 deposits,

which provided a total output of 1150 t U.

In March 1954 the Nuclear Energy Board (JEN) was set up, and in 1955
p

it launched a programme for surveying 50 000 km of the Portuguese mainland.

Efforts were mainly devoted to the Urgeirica and Guarda regions where new and

important occurrences were being found - Cunha Baixa, Azere area, Boa Vista,

Senhora das Fontes, and various other places. Starting in 1957» there was

aerial surveying (scintillometry) in the district of Portalegre, and the

success of the work is well known: Nisa, Tolosa group and other deposits.

Mining operations in this area commenced in I960.

Hence, since 1962 the entire uranium mining industry of Portugal has

been the responsibility of JEN.

IV. OCCURRENCES OP URANIUM AND THE RESOURCE POSITION

IV.1. As we have already seen, the occurrences of uranium known at the present

time in Portugal conform to a noteworthy geographical distribution. Not only

are they confined, in a general sense at least, to the northern half of the

Portuguese part of the Hesperian Massif, but within the area thus defined

they are distributed over three regions:

- The Douro region, which is the most northerly one. In actual

fact, this region contains only a few occurrences, of minor

interest, and we will disregard it in the rest of this paper;

- The Beira region, which contains 88^ of the known occurrences

and roughly two thirds of the exploitable reserves discovered

so far;
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;•-....,_, The .region, of Alto Alentejo, or Portalegre, or else Castelo de Vide,

,. whiGh contains only 8.5% of the uranium occurrences known, but is;.

nevertheless the site of about one third of the exploitable reserves.

As already pointed out, these mineralizations, though^ considered of

Alpine age, are either encased in Hercynian granites or else located in their

immediate proximity in pre-Ordovician complexes. This explains the special

features of their distribution in Portuguese territory. Inasmuch, however,,

as other types of deposits may be discovered, such as in the detritic con-

tinental, formations (Triassic or Upper Cretaceous, for instance), this

distribution pattern may change in the future (or has already done so).

IV.2. Uranium resources and production '

•"•"'The data supplied by J M to OECD/IAEA in 1977 can be summarized as

follows:

Less than 30 $/lb U'Og Between 30 and 50 $/lb U 0Q

'(80 $/kg U) (80-130 $/kg U)

Reasonably assured '•- .6 800 1 000
r e s o u r c e s , ; : ^ • " ' :•:. :. • •..•'••.•.••::'•..•••••' ' " • • ' '••• ' .-

Additional estimated 850 not evaluated
r e s o u r d e e ' •;- ''. ' • ' • : '. :' • • ••>•.•'• • •

Let us recall, however, that the NEA/lAEA Report of September 1970 had

contained a different estimation of the other categories of resources:

- 7400 t U of assured reserves at a price range below 10 %/lh U^On

(old limits of price categories);

- 6000 t U of additional resources in. the same price range;

' - 15 OOO^t U of resources ranging in price from 10 to 15 $/lb UJDQ.

Production is being undertaken at the present time by the Urgeirica

plant, which has a capacity of 140 tonnes of ore per day, expected to reach

180 t/d in 1978.

A plant with a capacity of about 170 t u/a is reported as being designed

to go into operation in 1985, or thereabouts, in the region of Portalegre.

IV.3« Types of deposits containing the reserves

These reserves are contained in two classes of deposits:

- Intragranitic vein deposits, which are highly prevalent in the

Beira uranium-bearing region.
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They contain approximately 67$ of the assured reserves?

- Impregnation deposits in the peribatholithic (or enclaved) pre—

Ordovician schists. This type of deposit, though typical of

the Iberian peninsula, contains in the case of Portugal only

about 33$ of the assured reserves. But it does include some

of the ore resources in the price range below $30 and, first

and foremost, the main part of the ore potential at prices

ranging between 30 and 50 $/lb U Og. Indeed, the only

economically viable deposit is the one at Nisa (Portalegre

region), although this type is widespread in the two uranium-

bearing regions of Beira and Alto Alentejo. But most of it

contains either minimal reserves or, conversely, the resources

are sizable but contain too little ore.

The uranium-bearing district of Beira

The uranium-bearing district of Beira is located in the south-east part

of the huge granite complex of Beira.

It is basically made up of varieties of Hercynian granites, although

the mutual relationships between them are not clear. The coarse—grained

porphyroid granite which covers the bulk of the region studied corresponds,

by and large, to the recent Oen Ing Soen (post-Stephanian) granites. But

it seems to be intersected by other granites, especially leukogranites.

This granite complex is intersected by basic NW dykes, more especially

in the regions of Sabugal and Aguiar da Beira.

Groups of NE doleritic dykes, especially dense along the north-west

flank of the Serra da Estrela, as well as FNW lamprophyric dykes, appear to

intersect both the older and more recent granites.

Aplitic-pegmatitic veins, usually sub-horizontal or with a slight slope,

often form complicated swarms and contain cassiterite, columbite-tantalite,

beryl, lithium micas, sulphides, tourmaline and, on occasion, uraniferous

ores.

There are also granitic porphyritic dykes with strikes varying from

US to ENE. At times they intersect the enclosing schistose complex.
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Finally, still within the sequence of Hercynian rocks, we find quartz

veins with predominantly HW and EW strikes, which contain tin-tungsten

mineralizations associated with the recent granites.

But the bulk of the, quartz veins, with a predominantly NE strike,

which form especially dense groups on the NW and SE flcjiks of the

Serra da Bstrela, appear to be associated with Alpine orogeny. Low in

temperature, they are filled with jasper and chalcedony, together with

iron hydroxide impregnation. They show brecciated structures and contain

copper, lead and gold mineralizations.

Prom the tectonic standpoint, the Hercynian granites have formed in a

pre-Orddvician complex, having been folded:in a predominantly NW Hercynian

direction, and they have also borrowed from them their general orientation. '

In this complex the recent granites have developed narrow (roughly

1000-2000 metres) aureoles of contact metamorphism, with, "hornfels" and

schists containing ores.

The Alpine orogeny takes the form, in the regions studied, of a fracture

system with SW to M B orientation, with the NE direction predominating. This

tectonic development has determined the formation of a succession of horsts

and grabens, of which the Serra da Estrela horst is part. These fractures

form particularly dense groups on both sides of the Serra da Ssttela.

General, f,e2,̂ u.r£.s_of_ the_ Beira mine£alization

In Beira the uranium is found mainly in the form of intragranitic

vein—type deposits, but there are also occurrences and deposits encased in

the peribatholithic pre—orogenic schists. There are, in addition, examples

of deposits belonging to both types.

The JEN has singled out four mineralized sectors dispersed around the

Serra da Estrela, the latter itself being sterile from the standpoint of

uranium-bearing deposits.

These sectors vary greatly in value as regards the presence of uranium.

The richest one is Urgeirioa, or Sector B, which contains the Urgeiriea and

Cunha Baixa deposits, together with the potential low-grade ore of the

Azere schists. After that comes the Belmonte-Sabugal sector, or Sector C,

containing small vein-type deposits, from which about 600 t U have been

extracted; the reserves there are well below this figure*

Sector D, the Trancoso deposit, contains a few vein-type deposits of

no importance.
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Finally, Sector A consists of rather unimportant vein-type deposits,

except for the Freixiosa and Pihhal do Souto deposits, which are located on

the periphery of Sector B.

This sector also contains deposits associated with enclaves of schists

in the granite, such as the Senhora das Fontes, which is now depleted,

p though it has provided roughly 100 tonnes of uranium and is a type of

occurrence comparable with Cotimos.

IV.5. General features of the distribution of the Alto Alentejo uranium
deposits

Ge^ogical^introducti^on

jf"^ The region is composed basically of a granite massif stretched out in

an BNE direction. It crosses the frontier in the east and formsthe uranium-

bearing region of Albuquerque in Spain.

It consists of an intrusive post-Stephanian granite in the north,

within a pre-Ordovician schist-greywacke complex, and in the south it

intersects the tectonized pre-Ordovician granites of Portalegre, and also

some Palaeozoic formations. Finally, it disappears in the west under the

detritic Tertiary of the Ta^us basin. The granite massif is basically

composed of porphyroid coarse-grained facies, with two micas and predominant

biotite; it contains andalousite, sillimanite and cordierite. Inside the

facies there is a strip of medium-to-fine-grained alkaline granite, that is

sometimes monzonitic, with two micas and predominant biotite. In places it

contains andalousite and sillimanite. The contact between the porphyroid

^ granite and the schists is sudden. North-west doleritic dykes intersect the

granite in the Morena and Meada regions.

The pre-Ordovician complex to the north of the massif is composed of

quartz-mica schists, phyllites and greywacke. The direction of mean schistosity

is WNW, with dips of 25° on both sides of the vertical. At the contact point

with the granite an exomorphism aureole 1 km wide is formed containing

"hornfels" and andalousite-bespeckled schists, with porphyroblastic concen-

trations of sericite and muscovite stemming from total alteration of the

cordieritej in places we find concentrations of chlorite, biotite, quartz,

muscovite and graphite. The grade of the metamorphism gradually decreases,

and we then come to a zone of quartz—pelitic, greywacke and graphitic schists.

Concordant sills of microgranite are found, in the schists.
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Genel̂ .l_ features of_ the_ 'Alto^Alentejo mineralisation

The region contains tungsten-bearing mineralizations, quartz veins

with apatite, and quartz-barytic veins with BGPC mineralizations.

The uranium deposits appear to be preferentially localized along and

on either side of the R contact; they are found either in the quartz veins

or in crush zones, or else in disseminations in the schists (and in exceptional

cases isi-'-the ̂ ranitie")., It is în this strip that we find most of the larger

and more viable deposits. There is, however, another group of worthwhile

uranium deposits in the Tolosa region (south of Msa), but they are of the

intragranitic vein.type.

The deposits in the schists are simultaneously associated with various

kinds of irregularities at the contact, probably resulting from a series of

displacements, and with fracture, crush and lamination zones more or less

parallel to the contact. The mineralisation, which takes the form of

secondary minerals - autun^te, sale"eite, bassetite, phosphuranylite and,

occasionally., chalcolite - impregnates the schietosity and fracture surfaces

of the rock. It is accompanied by considerable haematization.

The largest deposit of this type is the one at Msa. It is located in

a strip 5 km long by 1 km wide at the W contact of the Castelo de Vide

batholith. The basic mineralization is found in the form of hexavalent

uranium ores and is located within the first fifteen metres below the surface.

There is some pitchblende, however, in the sub-vertical fractures, and pyrite,

chalcopyrite, rauscovite and siderite are also found.

The vein-type deposits are of two kinds:

— Mineralization associated with quartz breccias; veins of this

type are distributed preferentially along the northern edge of

the porphyroid granite.

Their strike changes from ¥ to E and from HNW to NNBJ. Thicknesses

vary from 1 to 3 metres. The deposits consist mainly of massive,

white quartz that is heavily fractured and then reinjected by the

uranium mineralization, and other varieties or cryptocrystalline-

euhedral quartz, with a ribboned structure accentuated by

alternating bands of milky, transparent and smoky quartz.
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The pitchblende and black oxides are outside the alteration zone

in which we find: chalcolite, autunite, uranocircite,: sabugalite,

•'•'• . sale'eite, phosphurauylite, baritic autunite and uranospinite. In

•••:•••• some deposits one finds pyrite, chal copy rite and iron blende.

••••:'•' In this -type..of vein there is sometimes superimposition of uranium

. . and various mineralizations, such as tungsten, apatite, blende and

galena. The most important deposit is at Tarabau;

••-••: ;•; .:. Intragranitic mineralizations without gangue. This type of

deposit is represented more especially by the Tolosa group. The

structures are shear faults and the predominant strike is FNE,

with variable thickness. Thn vein texture is zonal or brecciated.

In "depth the mineralization is pitchblende associated with
; marc&site, very occasionally with a little haematized jasperoid

quartz.' In the alteration zone ve find autunite, uranocircite,

sabugalite, phipsphuranylite, sale'eite and-chalcolite. The, most

important deposits of this kind are at Palheiros de Tolosa,

Tolosa and Alto de Corgo.

V. PRESENT STATUS OF EXPLORATION

We have very little information available on this subject. A systematic

study of the known uranium-bearing districts seems to be getting under way.

It appears that, aside from the more traditional objects of interest

in the Meseta, i.e. vein-type deposits associated with granites and peri-

batholithic schist deposits, the JEN is now- looking into the continental

formations of the Portuguese Depression. So far no deposit has been identified,

but indications have been found.

In 1976 four field parties carried out prospecting over an area of

2748 km at a cost of $276 000. A comparable effort is envisaged for 1977-

During the period from 1955 ̂ ° 1977 the total prospecting expenditure
2

would amount to about $5»5 million and the area covered to about 25 000 km

(a quarter of the country).

To that figure one should add the total borehole drilling cost of

$1.5 million (amounting to more than 435 000 m).
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V I . PROSPECTS FOR URANIUM EXPLORATION IN PORTUGAL
2

According to JEN's estimates, some 17 OOO km of area favourable for
o

uranium remain to be prospected. Of this area, 5500 km are in granites
o

and their contact zones, and 11 500 km in the tertiary sediments of the

Tagus and Sado basins (46OO km ) andMeso—Cenozoic sediments bordering the

Palaeozoic basement.

In the Meseta area the known reserves are divided between vein deposits

and schist sediments.

xf\ y\ In the case of vein deposits, future increases in reserves may occur:

- Either through the discovery of extensions of mineralization

during exploitation or development, or the discovery of additional

ore bodies intercalated between known occurrences in the uranium-

bearing districts already identified? French experience shows

that in most cases such extensions are much more abundant than
1/ _ ; ;

r initially expected, especially in depositsTcontaining little

A V Imdwiflnujitrc gangue. It is true that the Portuguese

described so far bear a greater resemblance to the Bois Noirs

deposits (Forez, France), where this feature was much less

developed;

- Or through exploration of additional mineralizations in districts

where economic mineralizations have not yet been demonstrated;

such was the case in particular in the Viseu district where, in

spite of the discovery of so many occurrences, exploitable con-

centrations have not yet been detected.

"Y>- t^Cie other alternative in the Meseta is provided by mineralizations of

the type of pre-granitic peribatholithic schists which are so characteristic

of Portugal and Spain that we are tempted to call them "the Iberian type".

If we also take into account the example of Fe in Spain, the uranium

mineralizations associated with these deposits occupy very characteristic

positions. They both have the common characteristic of being associated

quite closely with the "hornfels facies", according to three positions:

- In the immediate vicinity of granitic contact (in a wide strip of

about 1000 m): Nisa, Azere, etc.;

- In enclaves in granite: Senhora das Fontes;
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- Between a cluster of granite outcrops "but quite far from the

latter (up to 10 km) horizontally where the "homfels" facies

may indicate proximity to a granite "body vertically.

What hopes can "be entertained with regard to additional mineralizations

in sediments of this type?

In the extensions of deposits found already: except where develop-

ments to the contrary occurred in the preceding years, it would

appear that attention has been paid mainly to the upper part of

these schists (some 15-25 ni deep) corresponding to the oxidation

zone where mineralization in the form of supergenous minerals of

hexavalent uranium impregnates quite considerable volumes of rock

owing to fissures, diaclases and schistose surfaces with relatively

uniform but quite lo\ir contents of the order of 1 kg ll/t or less.

These deposits do not seem to have been explored systematically

by deep boreholes, of which some have, however, been drilled to a

depth greater than 200 m. These boreholes have intersected, though

quite infrequently, small veins of pitchblende characterized by

considerable dip. A simple calculation shows that, in a schematic

geometric configuration where a repetition would occur with a

20 m spacing of pitchblende veins 1 cm in thickness, the average

content in the whole volume comprising the veins and the encasing

rock would be of the order of 1 kg u/t. One can readily imagine

the chances of encountering such a network of sub-vertical streaks

by means of sporadic vertical boreholes! Whatever idea one may

have about the genetic process giving rise to these deposits, it

is essential, in our opinion, to prospect these deposits down the

dip by means of horizontal underground workings. If this is

successful, the reserves associated with schists could be con-

siderably increased:

— By extension in depth of the known economic deposits;

V - .Iff-na eg pearly, by economic extensions down the dip of known

deposits which are too poor at the surface (Azere, etc.).

Furthermore, although it is relatively easy to survey deposits of

this type at the border or in enclaves of granite, this is not

so in the case of those of the Pe type whose horizontal distance

from the granite outcrops may be large, thereby considerably
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increasing the area of the prospective zones. Moreover, the

"homfels" and hence the mineralizations which may be associated

with them may not succeed in cropping out. Accordingly, this

opens up a whole field of possible deposit exploration;

- Although no economic deposit has as yet been reported in connection

with post—Palaeozoic sediments, the character of sedimentation with

continental-marine alternation, the detritic nature of a large

portion of these sediments and the proximity of their source

regions rich in granite rocks are all favourable circumstances.

Prom this point of vietf, we consider that the Portuguese Depression is

well situated. Continental conditions predominated there from the Autunien

to the Pliocene, especially in the north-eastern pare. The rate of subsidence

was relatively low since the communication with the sea., occurring sporadically

was by way of the south.

The history of the Tagus and Sado basins is shorter, beginning only at

the end of the Cretaceous. The Palaeogene is continental, in both basins,

but while the Miocene remains continental in the Tc.gus barsin, it becomes

marine in the Sado basin. We think that thena two basins.; although less

attractive than the Portuguese Depression, also deserve exploration.

There are also numerous confined continental basins scattered over the

Meseta.

v"\.,M Before concluding we rust mention the Laiaraian iniir.Dlons of alkaline

complexes mentioned at the beginning. It irculd appaar that .TUB' has already

examined the Sintra intrusion, but without obtaining encouraging results.

However, in our opinion, th-3 Konchique intrusion, t-iie pstrographic ecspositica

of which is much inora like that of the Ille^aussoq intrusion (Greenland),

deserves to be surveyed (unless ih La a already been ̂ u.nrtyed).

Y\ . .-> In conclusion, it would apper,r that the discovery of new uranium

resources' can still be expected in Portugal:

- Particularly in the Peseta, in e.ssociatior. with Echists, especiaily

if thert are extensions in depth, and with racont IlerqjTiiai'i g::&nikc.Z

with high basic U and TIi content. We thin!; thjra is a fairly high

probability of arriving at a higher figavo for t'-.a resources in the

known districts. Bui trhetLer within or outside the knovm di£tricisv

new uranium resources are going to bs much uose difficult to dis-

cover than those found so far;



- In the Portuguese Depression the chances of discovering

exploitable deposits do not seem to "be negligible. However,

we think it is doubtful that sizable deposits exist there,

considering the minor scale of the sedimentary phenomenon which

took place there. The relatively small size of the outcrops here is

due less to erosion effects than to the original conditions of

deposition.

As a. final question vie may asks what is the order of magnitude of

the additional resources that we can reasonably expect to discover in

Portugal?

Considering the long history of survey operations in the Meseta region,

the uninterrupted efforts since 1955 and the competence of JEM, there is no

reason to expect striking results in this structural unit. Nevertheless,

we have tried to shoi\' that areas of exploration have not been exhausted. VJe

think that even if a quantity equivalent to what has already been found (and

exploited) is discovered, that would be more than what JEN woiild dare hope.

As for the continental basins, there is nothing so far to prove that

they contain economic reserves. However, if it is assumed that they do,

they could accommodate a total amount equivalent to the overall resources

(estimated and speculative) of the Meseta. Therefore, we would see no

difficulty in placing Portugal in category Ho. 3 of the classification

adopted by IUREP (10 000-50 000 t U remaining to be discovered).

Compiled "by CBA France
October 1977
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FIGURE 2

GEOLOGICAL SKETCH OF ALTO ALENTEJO REGION
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FIGURE 3

MORPHOLOGICAL SKETCH OF CENTRAL PORTUGAL
(Adapted from R Birot and 0- Ribciro )
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