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Ni laterites developed above ultramafic rocks contain a significant amount of Ni, and to
some extent, Co and Sc. Several works have been conducted to understand the formation
of Ni laterite deposits in New Caledonia, Indonesia, Australia, among places. However,
few studies have examined the nature of the different serpentine veins formed in the
bedrock and saprolite horizon. More importantly, there is a current lack of information
regarding the genesis of Ni laterite deposits in the Philippines. In this study, two Ni-Co
laterite deposits from Berong, Palawan, and Intex, Mindoro, Philippines, are investigated.
These profiles are typically divided from bottom to top into (i) serpentinized ultramafic
bedrock (ii) saprolite horizon and (iii) limonite horizon. The primary olivine in the bedrock
contains a substantial amount of NiO (up to 0.38 wt%) indicating this is the principal
source of the ore in the saprolite and limonite horizons. Three types of serpentine veins
are identified in the ultramafic bedrock. A minor amount of talc is found in the bedrock,
which is marked by a low amount of NiO with a concentration of up to 0.07 wt%. Nickel is
mainly hosted by garnierites (i.e. serpentine-like, talc-like and sepiolite-like) in the
saprolite horizon. Six types of serpentine veins are identified in the Berong deposit,
whereas five types of these veins are investigated in the Intex deposit. These serpentines
show variable NiO concentrations of up to 6.65 wt%. Garnierite mineralization in the
Berong deposit is characterized mainly by sepiolite-falcondoite and pimelite-kerolite series
and hold a strikingly high amount of Ni (up to 34.86 wt%). Goethite and Mn-oxyhydroxides
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host high amount of Ni in the limonite horizon with concentrations of up to 2.15 wt% NiO
and 23.89 wt% NiO, respectively. Lithiophorite-asbolane intermediate and asbolane are
the most common Co-bearing Mn-oxyhydroxides in the studied deposits. The degree of
weathering of ultramafic rocks and laterite profiles plays an important role on the
enrichment of Ni in laterites. The Berong deposit contains a higher bulk amount of Ni in
laterites compared with the Intex deposit, which is attributed to the different degrees of
weathering of the laterites. The Berong laterites experienced more advanced degree of
weathering in contrast to the Intex laterites. During chemical weathering, Mg and Si are
leached from the bedrock resulting in the enrichment of elements (Fe, Al, Ni) in the
weathered horizons. All the profiles display increased amounts of Sc, and to some extent,
REE and these elements have a close association with Fe- and Mn-oxyhydroxides in the
limonite horizon. The chondrite-normalized REE patterns illustrate positive and negative
Ce anomalies at the transition boundary between the limonite and saprolite horizons. The
genesis of the Berong and Intex laterite deposits are consistent with the per descendum
models proposed by previous authors. The studied laterite profiles evolved into two
distinct processes: (i) development of the saprolite and limonite horizons and (ii) formation

of secondary silicate minerals (garnierite), Mn-oxyhydroxides and silica.
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