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The global attention on rare earth elements (REE) brought about by several factors
including technological significance, economic and political situation, and
scientific progress in terms of REE processing, has paved the way for various
exploration efforts. One of the REE deposits targeted for explorations is the
ion—absorption type in weathered granitic rocks. In the Philippines, a sliver of the
Palawan Continental Block (PCB) associated with the Late Yanshanian magmatism was
recently recognized in northern Palawan. The recognition of different granitoids,
i.e. Daroctan Granite, Central Palawan Granite, and Kapoas Granitoid, in the area
has put the spotlight concerning possible REE deposits on this continental-derived
portion of the Philippines. These intrusive units were revisited and examined for
REE mineralization. The study also considered the tectono—magmatic evolution of the
PCB such as determination of the age of the intrusive unit and the different underlying
sedimentary rock units. Petrogenesis was also elucidated based on geochemical and

isotopic sighatures
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Geochronological studies on zircon and monazite in the northern Palawan segment of
the Palawan Continental Block (PCB) show that the maximum age of the source materials
of the metasedimentary unit ranges from Jurassic to Late Cretaceous. Only Cenozoic
events were recognized after this block was drifted from the southeastern Eurasian
margin, which are the magmatism that produced the Central Palawan Granite and the
Kapoas Granite. Geochronological analysis using monazite CHIME dating was used to
determine the age of a granitic intrusive body in the northernmost part of Palawan
Island. This unit, named Daroctan Granite, is Late Cretaceous in age, similar to some
of the Mesozoic granites surrounding the South China Sea (SCS). Zircon U-Pb and
monazite CHIME dating were also used to determine the ages of the source materials
of the sedimentary units belonging to the Guinlo Formation and Tumarbong Semi—schist.
The result shows Jurassic to Early Cretaceous age range. An apparent younging trend
of the sources of detrital magmatic minerals was recognhized from the northeast to
southwest. The sliver of the PCB may have been located at the margin of the

continent—ocean collision during the Mesozoic.

The Daroctan Granite and the Kapoas Granitoid are the two main granitic intrusive
units being investigated in this study. Both units are composed of biotite
granodiorite and biotite granites and are geochemically characterized as high—K
calc—alkaline, intermediate I- and S—types, and peraluminous. Despite the difference
in ages, the geochemistry of both intrusive units shows distinct similarities which
suggest same source materials, the partial melting of middle to lower continental
crust. The signature of one representative sample from the Central Palawan Granite
is also shown, mostly plotting within the range of the Daroctan Granite samples. This
suggests that the Central Palawan Granite is probably derived from the same source
with the Daroctan Granite. The ®Sr/®Sr isotopic signatures of these units show
decreasing values of 0.713893, 0.711686 to 0.710985, and 0.708637 to 0. 708838 from
the Central Palawan Granite, Daroctan Granite, and the Kapoas Granitoid, respectively.
The initial 8Sr/%Sr isotopic ratios also show similar trend and values close to each
other. These initial isotopic ratios are within the range of those reported from the
granitic rocks surrounding the SCS such as the South China Jurassic granites, the
Dalat Zone in Vietnam, the Pearl River Mouth Basin, and the Fujian area in eastern
China. Preliminary Nd/'“Nd isotope data for the Kapoas Granitoid do not show
correlation with the SCS sediments, as previously reported. The **Nd/"“Nd isotope of

the Central Palawan Granite is higher than those of Palawan amphibolites, Kapoas
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Granitoid, and SCS sediments but are close to the values of the SCS pre—spreading

lavas (i.e. Sanshui Paleogene basalts).

On the enrichment of weathered granitic crusts, only the Daroctan Granite and Kapoas
Granitoid were compared. Light rare earth element (LREE) contents of the granitoids
in the Kapoas are higher than that in the Daroctan Granite but REE contents of the
weathered granitic crusts of the Daroctan granites are higher compared to the parent
granitic rocks. In both intrusive units, the residual REE-bearing minerals are mostly
monazite. Allanite is only present in the Kapoas Granitoid while the Daroctan Granite
contains xenotime. Sequential leaching extraction of REY wusing 8 reagents, which
selectively dissolved REEs with different mode of occurrence (i.e. water soluble,
ion—exchangeable salts, Pb— displaceable, acid soluble, Mn-oxide occluded,
organically—bound, amorphous Fe—oxide occluded, and crystalline Fe—oxide occluded),
show that the Daroctan granites has a potential of ion—adsorption type REE resource
with 53 to 73% adsorbed XREE. This study shows that the initial concentration of
REY in the parent rock is not an important criterion in REY deposit prospecting for
ion—adsorption type. Instead, the age of the rock unit is one of the factors for the
enrichment of weathering granitic crust because of the formation of secondary
REE-bearing minerals such as vermiculite and kaolinite, which adsorbed on the surface

of clay minerals.
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