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Three copper deposits, located hetween lhe S· and
W South Latitude, were selected in Brazil to study
copper behaviour during lateritic wealhering. ln each
area, petrological and geochemical analyses wilh a
geochemicaJ and mineralogicaJ balances were carried
oulo

ln lhe Chapada Grande area (central Brazil), under a
wet savanna c\imale, a thick lateritic layer (40m), partial­
Iy covered by an Fe-crust, was investigated. The chal­
copyrite and pyrite mineraliz.ation, is poor (0,4% Cu)
and disseminated into proterozoic metassediments.

The copper is leached in lhe whole proftle. The leach­
ing is less significant at the bottom and increases
gradually toward the upper parlo ln lhe weathering
products, (smectite at the base, goethite and kaolinite at
lhe top) an association Fc-Cu appears. ln lhe saprolite,
lhe microprobe analysis of wealhering products shows a
significant linear correlation coefficient F é-Cu which
increases towards lhe upper part of the saprolite. ln lhe
surface horizoos (Fe-crust and the underlying horizon)
where lhe rock structure is destroyed the Fé-Cu correla­
tion disappcars. However, Kinetic selective extractioos
of Fe oxihydroxides, with Tamm V.V., indicates that lhe
Fc-Cu association still exists, but only for 20 to SO% of
lhe Cu of these horizoos. The formation of a non-iden­
tilied Cu phase, independenl of goethite and, also , of lhe
single AI mineral (kaolinite), is proposed. The mean Cu
content in goethite is low (about 1%).

The disseminated and poor mineralization results in
low Cu2 + in wealhering solutioos. Moreovcr, in lhe
wealhering profiJe (1) goethite is lhe main supergene
mineral which fixes Cu, (2) lhe Cu contem in goethite is
low, and, (3) lhe goethíte concentralion is low (15% in
lhe Fe-crust), Therefore, lhe Cu is leached.

ln Salobo 3A (Carajás mineral province, North
Brazil), under an equatorial climate, lhe wealhering
cover is thick (SOm). The cbalcopyrite and bornite
mineralizarion (0.8% Cu) is associated with a
proterozoic schist formation and located on the steep,
slope of a hill.

ln lhe saprolíte, lhe Cu contents don't show significanl
variatioos wilh those of lhe fresh rock. The saprolite is a
potential ore. Cu is strongly leached only in lhe upper
part of lhe profiJe where lhe rock slructure is destroyed.
The Cu released by wealhering of sulfides, which are

co nce nt r at ed in lhe magnet itc rich facies, is
redistributed in the weathering products of the different
facies. The Cu is mainly trapped by an interstratified
biotite/vermiculte (Ib/v) formed by weathering of biotite.

As a matter of fact, in lhe saprolite, 70 lO80% of lhe
Cu is associaled with Ib/v where IS to 25% is associaled
wilh goethite and aboul 6% with smectite. Therefore, the
Cu behaviour is essentially related with that of Ib/v.
Indeed, (1) in lhe upper parI of lhe prolile, only the
destruction of lhe IBN allows lhe release and the leach­
ing of lhe Cu (-89% as compared with fresh rock) , (2) at
lhe base lhe lower proportion of Ib/v, whcre suICides are
completly wealhered, results in the leaching of SO% of
lhe initial Cu. II can be noted that Ib/v is the main
secondary mineral of lhe wealhering of a biotite rich
fades, which is coosidered as sterile in the fresh rock.

The special structure of lhe fresh rock, lhe foliation
plains which are perpendicular lo lhe slope direction,
certainly results in a slow percolation of lhe weatheríng
solutioos, inducing lhe formation of Ib/v and lhe slight
leaching of lhe Cu. Moreover, lhe ferruginous primary
paragenesis favour lhe formalion of an important quan­
tity of goethite, ln this special context, lhe initial stock of
Cu is a glohally held in saprolite horizoos.

ln Santa Blandina (Souther Brazil), lhe mineralization
occurs as massive suICides (chalcopyrite, boruite) pock­
eis or veios in a skaro formed by 67% (in weight) of
garnet (grossular, andradite), Under a sub-formation of
a saprolite with a signicant porosity (70%). A karst is
formed by lhe wealhering of a marble lenses embedded
in lhe skarn. The wealhering of massive sullide pockets
leads lo lhe formation of a gossan, and the Cu rcleased
accumulales aI lhe base of lhe :prolile. ln lhe lirsl stage,
on the quartz is dissolved; Cu + and H4Si04 are high
enough to precipitate chrysocolla. ln lhe second sIage,
garoet is dissolved together with quartz, and the Si and
AI released react with Cu to form clay like products.
They are composed of a mixture of chrysocolla and clay
minerais (smectite and interstrat ifi e d smectite­
kaolinite), Near the karsl, the leaching increases, but lhe
contribution of Cu coming from lhe upper horizoos
allows lhe stability of chrysocolla at lhe expense of the
clay minerais.

The special mineralogical context of Santa Blandina
induces higher Cu2 + and H4Si04 in lhe solutioos as



compared lo lhe other arcas, an d leads lo lhe form ation
of chrisocolla. T he Cu is accumulaled.

ln lhe wealhering profiles of lhe three studie d arcas,
four secondary min erals trap th e C u: (1) ficld and
laboratory observations indicate thal Cu is absorded on
goe thi te . (2) smectites fIX the Cu as an exchangeable
formo (3) ln lhe interst rat ified biotite/ vermiculite, Cu is
not exchangeablc, and located in int erl ayer positions in a
bivalent form and is in 6-fold coordination (I1de fonse et
alo 1986). (4) ln a special mineralogical co ntext (San ta
Blandina) chrysocolla is pr ecip itaded.

ln lhe lateritic p rofiles developed in a speci al struc­
tural and mineral ogical co nte xt, th e Cu beh aviour
depends on:

- lhe nature and qu antity of secondary products
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- lhe capacity of these products to trap Cu
- Cu2+ and H4Si04 in weathering solutions
This study shows that a particular structural and

mineralogical context can lead to lhe formation of
economic Cu con centration in a lateritic environment. ln
terms of geochemical exploration, in this environment
goethite is lhe mineral which best maint ains lhe memory
of a possible Cu mineralization up to lhe surface.
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ln the state of Bahia the occur re nce of later itic covers,
in areas of different geologic terrains and clirnatic condi­
tions, is a common featurc.

Two of these arcas, situat ed in regions of semi-arid
clirnate, were selected for geoc hernical study and their
potentiality for gold mineralization, and the results of
these studies are pr esented in this paper. One of thc
researched areas is situa ted in the weste rn portion of the
Cha pada Diamantina physiographic rcgion. It is geologi­
cally characte rizcd by a sequence of rnetased iment ary
rocks (Espin haço Sup ergroup), rnostl y rnet ap elites­
psammites, in the lower hor izons of which lhe associa­
tion of ac idic- intcrmcdiate metavolcanic rocks is com­
mon oTh e occ ure nce of sills of gabbros interlayered in
this stratigraph y is report ed. Th e contac t, be tween the
mostly met asedimen tary seq uence and these sills, is
characterized by metasornatic zones where an intense
ferr uginiza tion and silicification took place. ln these co n­
tac t zones, leveis of q uartz occ ur the thickness of which
averages from a few centirnete rs to six met ers, fer­
ruginous metarenit es, a hybrid type of mctar enite an d
gabbro, thin iron oxide hor izons, qu art zites, a comean
iron-rich rock der ived from clayey-metasiltite an d a
quartz-kaolinite material, which is the product of altera­
tion of restricted anorthositic zones of the basic in­
trus ion, Since these materiais are the products of the

metamorphic-metasomatic processes between lhe host
rocks and the basic intr usive body, it is expected that they
are not frequently obse rved in ali the exposed zones
except for the quar tz leveis an d lhe Ierruginous metas­
sedime nta ry rocks. Native gold was economically
dep osited in the contac t zone. Th e weathering affec ted
th e b as ic a nd th e fe rruginous metasom a ti zed
metasedimentary rocks and developed a lateritic cover
which is lypified by red latosols and cuirasses.

Th e Post-Pliocen e clirnatic changes have caused lhe
destab ilization of lhe lateritic profile, which is marked by
the evolution of the concre tionary cuirasse into pisolitic
nodules and red latosols , This latosol that is derived from
decay of the cuirasse, is very similar to that red latosol
derived from the gabbro and fro m th e ferruginous
me tas omatize d met asedimentary rocks. The primary
go ld participated in these weath ering processes an d it
was re mobilized an d reconcentrated to eco nomic and
sub-economic leveis in th e lat eritic products. This
geochemical mode l is termed "Gentio do Ouro" afte r
the most important Gold District of lhe region. The
other researched area, Sento Sé, is situate d farther north
from that pr eviously descr ibed and it is near the outer
northwestern boundary ofthe Cha pada Diamantina. lt is
characte rize d by a sequence of met asedirnentary rocks
(Colomi-Barreiro Complex) to include quartzit es,


