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Tbe radioactive uraniferous deposit of Espinharas is
situated in the northeast Braz ilian shield. The U­
mineralization is related to sodium metasomatism and
episyenitization of amphibolite facies, gneisses and in­
trusive microgranites.

Two major well-defined gro ups of gneisses occur:
granitic leucocratic gneisses and mesocratic, biotite-am­
phibolite gneisses. The form er ones are conside red or­
thogneisses and lhe latter, paragcni c in origino T he gnc is­
ses are of old Precambrian, lower Proterozoic or, even
more pr obably, of Archean age . Grani tic and mcsocratic
gneisses are associated wilh sub-concordant structural
relationships. The intrusive mierogranites cut lhe gneis­
ses as dikes of metric to decametric widlh and very
va r ia b le extensiori (met ric to ki lometric) . The
microgranites are holol eucocratic and thc ir age is most
probably upper Proter ozoic, lho ugh age determinations
are incxísten t for lhat specific arca.

The uran iferous rniner alizations are included in a1­
bitizcd and episyenitized rock portions that occur in a
zone discordan t of the high gra de metam orphic regional
foliatio n. T his zone rcsulted frorn shearing strcsscs and
frat uri ng t hat co n tro lled fi rs t th e int r usions o f
microgranites and, la te r, th e percola tion of the
metasomati c rnineralizing fluids along wide ned grain
boundari es and microfractures, All lhe thrce major rock
types: granitic gneisscs mesocrati c gneisses and intrusive
microgranit es wcre affec ted. Dimensions and forms of
the resul ting metasomatizcd rock portions and the oc­
currence of higher grade uranifer ous mineralizations
depended additionally on lhe primary rock compositions
(general mineralogical and chemical controls) and ofthe
pr e-existing regional fo lia tions (s truc tura l/ textu ra l
anisotropics only in gneisses).

T he par ticular local geo logical situa tion forwarded
undoubtedly correlate rock pairs and complete tr ansi ­
tion se r ies of the above ment io ned thr ee maj or
litho logies, including aon-metasomatic and mineralized
equivalents.

The qualitative and quantitative mineralogical and
major chemical and trace element data are shown in
tabs , 1 and 2.

Mineralogically, the main metasomatic processes
res ulted always in: (I) com ple te dissolutio n of quartz;
(II) albitization of both : plagiocIase and mierocIine; (Ill)
chloritiza tion .an d par tial dissolution of biotite; (IV)

preeip itation of: coffmite, pyrite, chlorite, a1bite and car­
bonates frequently associated with minerais of Y and
REE (xenotyme) , partially filling lhe voids resultiàg
fro m quartz dissolution. ln the special case of the
mesocratic biotite-amphibole gneisses ther e occurred, in
addition, th e pr ecipitation of blue riebeckitic am­
phiboles epitactically overgrown on lhe primary ones
(tab, 1).

Table 1 - Qualitative and quanti tative mine ralogical co mpos i­
tion of non -metaso matic rocks. ( 1) granitic gneisses,
(2) microgran ite and (3) mesoc ra tíc, bio tite-arn phi­
bole gneisses, frorn Espinharas.

Minerais vol % (1) (2) (3)

Microcline 48 43
Plagioclase 20 22 38
Quartz 2 1 28 22
Biotite 8 3 17
Amphibole 17
Titanite 1 < 1 2
Apatite < 1 < 1 < 1
Opaque ore minerais < 1 < 1 < 1
Muscovite < 1 < 1 2
Chlorite < 1 < 1
Epido te < 1 < 1 < 1
Clinozoisite < 1 < 1 < 1
Leucox enite < 1 < 1
Calcite < 1 < 1
Serici te < 1 < I 5

Tbe chernistry of major and trace e1ements fur ther
sustains lhe above menti oned process es and shows, in
addition, importan t migrations in the trace e1ement
spectra (tab. 2).

For lhe purposes of geochemical explora tion and ore
gencsis, it was important to ide ntify elements that could
safe ly correla te miner alized and non -miner alized parent
rocks and characterize lhe miner alizing fluids. However ,
wilh lhe aid of the common main trace elements this was
not a1ways possible beyo nd doubt (tab. 2). Therefo re,
REE's were included in lhe studies. Fig. 1 shows mean
REE distribution pa tterns (chondrite norm alized) of
non-metasomatical and mine ralizcd equivalents of the
three major rock types. It becomes evident lha t lhe light
and interme diate R EE precisely define lhe relationships
of parent and miner alized rocks. U-mineralization goes
along wilh a very characteristic enrichment of heavy
REE's, Dy to Lu.
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