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Brazilian nickel resources come essentially from su­
pergenic deposite which occur scattered throughout the
country, being rarer in the northeastem region and in lhe
south, below 25" latitude. They are mainIy associated
with Archean mafic-ultramafic massifs of large dimen­
sions such as, Niquelândia and Barro Alio, Cretaceous
u1tramafic-aIkaline complexes, such as, Santa Fé and
Jacupiranga and with small u1tramafic Alpine-type
Precambrian bodies, for instance, Morro do Níquel.
Mosl of them occur in central Brazil, under a tropical
climate with contrastíng seasons.

The investigations carried out in many of these
deposits (Trescases & Oliveira, 1978, 1981; Oliveira &
Trescases, 1980, 1982; Oliveira et ai., 1988) allowed the
evaluation of lhe role of petrographic and mor­
phogenetic conditions in their genesis and led lo the
following conc1usions (Melfi et al., 1979; Oliveira et ai.,
1989):

- the deposits are mainIy derived from lateritic altera­
tion of dunites and peridotites, but can also be found
associated lo pyroxenites (Niquelândia);

- lhe degree of lateritisation was moderate, leadind lo
rather shallow profiles where the silicated ore prevails
over the oxidised one;

- the mosl importam ore minerais are Ni-serpentine
and Ni-smectite; garnierites which, despite lhe very high
Ni contents, are scarce;

- the deposits can be correlated lo two erosional
cyc1es, namely, Sul Americano (Lower Tertiary) and
Velhas (Upper Tertiary) ; accordingly, they can be found
either in highlands and in lowlands;

- highland deposits are covered by a silcrete layer; in
lowland deposits, a higher dcgrec of latcritisation is
observed.

The nicke1 lateritic profiles are derivcd from rocks
formed essentially of olivine, serpentine and pyroxene.
ln lhe earlier stages of lhe alteration process, olivine is
gradually hydrolised, re1easing Mg, Si and Ni, which are
precipitated, either as amorphous products ftlling lhe
void spaces between lhe fibers of serpentine or as
neoformed garnierite in the cracks of lhe altered rocks .
As lhe alteration proceeds, serpentine is dcstroyed, leav­
ing behind a Ni-goethitic residue. The garnicrite is no
more stable and is dissolved as well. Th e pyroxenes
change initia1ly into Mg-Ni trioctahedral smectites, later
transformed into Fe-AI dioctahedral varieties, and final ­
Iy into kaolinite and Fe-bydroxites (Colin et aI.,1989).

The re1ease of nickel, due lo lhe destabilisation of
either the neoformed products (smectite and gamierite)
or lhe inherited parent minerais (serpentine), leads to its
redistribution in the phylossilicates ai lhe bottom of
peridotitic profiles and downslope in lhe topographic
sequence.

Pyroxenitic profiles, due lo their low original nicke1



content, are not mineralized, excc pt when situated at
footslope of peridotitic elevations. ln this case, solutions
released from lhe upper parts percolate the pyroxenitic
profiles providing Ni for lhe formation of trioctahedral
smectites.

The history of lhe weathering blankets developed on
ultramafic rocks in Brazil began in lhe Lower Tertiary,
on lhe lately-formed Sul Americana Planation Surface.
At that time, two different altera tion mechanisms were
active:

- silicifica tio n at the bottom of lhe profiles, probably
related to semi-arid climatic episodcs;

- lateritisation of these profiJes pr omoting nickel con ­
centration.

ln lhe Upper T ertiary, a new erosion cycle named
Velhas was establ ished, dismantling lhe Sul Am ericana
surface and originating a new on e at lower altitudes. Th e
a1teration profiles developed on lhe olde r surface were
eroded down to the silicified horizon , which beh aved as
a protection agains t th e ge ne ra l levelling . Producls
derived from these ancient profiles are found tod ay
mixed with lhe upper levels of the lateritic profiles
developed on lhe Velhas surfacc.

The lat eritic weathering has gon e on up to lhe present
day both in the highlands under lhe silicified layer an d in
lhe lowlands. This process has occ ur red togeth er with a
lateral migration of nickeI. As a consequen ce, the more
crode d the Sul Ameri can a surface, lhe more intense
have been the migra tion processes, being nearly absent
wh e re lh e Sul A me rica na surface has been well
preserved.

Th e rcsul ts ac hieved so far have some intcrcs ting
consequences for lhe prospection of new deposits and
give impo rtam inforrnation for plaoning mineral dr essing
tec hniques.

Th e first point lo be taken into consi de ra tion is thal
latcritic nickel deposits musl be pr ospected pr eferenti al­
ly in tropi cal regions where lhe Sul Am ericana surface is
at least part ially preserved , as in ce ntral Brazil , in
Amazo nia and in so me points of lhe Brazilian cas te rn
regio n. Th e silcrete layer impregnated by gar nierite on
lhe 10p of lhe elevat ions can be a goo d hint for lhe
discovery of new dep osits.

Th e fol1owing point to be considered refers lo lhe facl
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that lhe Brazilian nickel lateritic ore is quit e special as
compared with thosc from othcr deposits in the world.
Being prcdominanlly of lhe sil icatcd type, with Ni
generally occupying lhe octahcdra l positio n in the phyl­
losilicatcs latticc, lhe well cstablishcd mineral dressing
tcchniques designed for more oxidised ore are no longer
apllicable. New techniques musl takc into account lhe
rather great difficulty in extracting nickeI.
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