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TESCHH

Shilu iron ore deposit in Hainan Province is the largest hematite-rich deposit in China, associated with cobalt, cop
per and other polymetallic mineral resources. This deposit is largely hosted within the Neoproterozoic Shilu Group, a s
uite of low-garde, neritic siliciclastic and carbonate sedimentary succession with generally greenschist (locally up to a
mphibolite) facies metamorphism. The NWW-trending synclinorium is main ore-controlling structure for iron, cobalt and
copper ore bodies in the district. Previous studies suggested that folding and associated ductile shearing and high-te
mperature plastic flow had played an important role in enrichment of iron, cobalt and copper metals. To confirm this,
we carried out in situ analysis on chemical compositions and CHIME (total Th-U-Pb) dating on monazite from the proxi
mal diopside-tremolite rocks in the Shilu Group, using electronic probe microanalysis (EPMA) on thin sections assisted
by BSE image. Microscopic observation revealed an alignment of monazite parallel to regional foliation defined by low
amphibolite-facies minerals, and that monazite was characterized by typical replacement of breakdown coronas with
obviously mineral concentric zoning, i.e., monazite in the core successively ringed by apatite, allanite and epidote tow



ards rims. EPMA analysis suggests that monazite is composed of cerium phosphate ((Ce, La, Nd, Th)PO,) with cheralit
e as the main end member. The typical occurrence, ThO, contents (ranging from 0.78% to 4.61%) and REE pattern all
indicate a metamorphic origin for studied monazite. CHIME dating results show that monazite yields the apparent age
s ranging from 397Ma to 614Ma with a main age peak at 455Ma and a subordinate peak at 564Ma. Low contents of T
hO,, (0.78%~1.65%), PbO (0.02%~0.04%) and CaO (0.50%~0.97%), and high ratios of Th/U (23.06—53.11) could int
erpret monazite with ca.564Ma age as production of the early deformational metamorphic event. Subsequent dissolut
ion-reprecipitation of monazite, during the later shear deformation, caused patchy zonation and chemical alteration of
crystallised monazite domains. This process finally reset the U-Th-Pb system by the aids of possible alkali-bearing met
amorphic fluid, and yielded the main peak age of ca.455Ma. The patchy domains have variable contents of ThO, (0.9
2% —~4.61%), PbO (0.01%—~0.08%) and CaO (0.28%—~1.58%), and high Th/U ratios (24.83~52.86). The breakdown of
monazite to the coronal minerals was most likely related to the process of post-deformational greenschist-facies retro
grade metamorphism with the participation of possible Ca-, Fe-, Si-, Al-rich fluids by unbalance reaction. The reactive
mechanism is elemental diffusion between monazite and coronas minerals, indicating that the REE, Y, and Th were mo
bile at a small scale and partial Pb loss may happened in the rim of monazite. In line with the tectonic development of
south China, we suggested that the ca.455Ma age likely recorded a regionally metamorphic event corresponding to S
outh China Caledonian orogeny. Whereas the 564Ma age might be linked to Pan-African event, implying that South C
hina had an affinity to Gondwanaland in late Neoproterozoic to early paleozoic. Based on the available age data, the
Caledonian event in South China could be considered as the subsequently intracontinental orogeny corresponding to
the assembly and collision of Gondwanaland. Therefore, the Late Neoproterozoic to Early Paleozoic orogenic events
might play an important role on the tectonic evolution of Hainan Island. Moreover, the orogenic event (s) had great si
gnificance for the enrichment of iron, cobalt and copper metals in the Shilu deposit.
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