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The Humpa Leu East (HLE) porphyry Cu-Au prospect is located in Sumbawa Island, within the
eastern margin of the Sunda metallogenic belt, Indonesia. There are several world-class porphyry Cu-
Au deposits with Miocene-Holocene ages in the belt, such as the Tujuh Bukit, Batu Hijau, Elang, and
Onto-Hu'u deposits.

The HLE prospect formed in an active continental margin with a calc-alkaline magma affinity.
The prospect is characterized by typical multiphase porphyry intrusions associated with hypogene
mineralization. On the basis of the petrographic observation, the porphyry intrusions can be classified
into early, intermediate, and late phases, which consists of two types of rocks, i.e., diorite porphyry, and
quartz diorite porphyry. The diorite porphyry intrusions are dark grey in color, consisting mainly of
plagioclase and alteration minerals of carbonate, quartz, chlorite, anhydrite, albite, and K-feldspar. The
quartz diorite porphyry intrusions are grey in color and consist of plagioclase, minor quartz, and
alteration minerals of carbonate, quartz, chlorite, anhydrite, albite, and K-feldspar. Hydrothermal
alteration associated with the main mineralization in the drill cores can be classified into potassic,
chlorite-sericite, and sericite alteration. The potassic alteration includes quartz, magnetite, K-feldspar,
calcite, albite, anhydrite, and chlorite. Secondary biotite has not been identified in this alteration, and it
might have been replaced by chlorite. The chlorite-sericite alteration includes quartz, chlorite, sericite,

calcite, and anhydrite. The sericite alteration includes abundant quartz, sericite, and calcite, and minor
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chlorite, anhydrite, and gypsum. The mineralization stages of the HLE prospect can be divided into early,
intermediate, and late. The early stage is associated with M (magnetite — bornite + chalcopyrite), A
(quartz + magnetite), and AB (quartz + magnetite + chalcopyrite + pyrite) veins. These veins mainly
formed in the potassic alteration zone. The intermediate stage is characterized by B veins (quartz +
chalcopyrite + pyrite) and C veins (chalcopyrite + pyrite), which mostly occur in the chlorite-sericite
and sericite alteration zones. The late stage is mostly associated with D veins (calcite + gypsum + quartz
+ pyrite = chalcopyrite + sphalerite + galena) that accompany sericite and chlorite alteration halo. Two
styles of mineralization have been identified in the HLE prospect, i.e., quartz-sulfide veins, and sulfide
dissemination, where the former related with chlorite-sericite alteration are the most dominant copper
and gold mineralization. Gold (Au) is mostly contained in chalcopyrite within intermediate stage.
Microscopic observation and laser Raman spectroscopy of fluid inclusions in quartz of the A, AB,
B and D veins were conducted. There are three types of fluid inclusions, i.e., liquid-rich two-phase V+L,
monophase vapor (or vapor rich V-L), and multi-phase vapor rich V+L+S inclusions. The laser Raman
spectroscopic analysis revealed the presence of CO; in the vapor, two-phase (V+L) and multi-phase
(V+LA+S) fluid inclusions, which was identified by two main peaks at 1,388 and 1,285 cm’!. Calcite in
the potassic alteration zone would have been formed by a reaction of Ca-rich plagioclase and CO;-rich
fluids. The CO; in the hydrothermal fluids was likely derived from the magma. The microthermometry
analysis data shows the trapping temperature of fluid inclusions in early stage (A; AB), intermediate (B),
and late stages (D) of quartz veins are 470, 305, and 285 °C. The salinity of early stage (A; AB),
intermediate (B), and late stages (D) of quartz veins was average 22, 12.4, and 7.6 wt.% NaCl eq. On
the basis of the sulfur isotope analysis data, the 5**S sulfides and sulfates values are from -3.8 to +3.4 %o,
and +9.9 to +12.4 %o which indicate that the sulfur was derived from igneous sources or magmatic fluids.
This study examined trace element compositions of zircon in the porphyry intrusions of the HLE
prospect to apply them as a tool to assess magma fertility of copper and gold mineralization. The zircon
in the porphyry intrusions is mainly magmatic origin with oscillatory zoning and characterized by a
steeply upward REE patterns from La to Lu as well and strongly positive Ce/Ce* and moderately
negative Eu/Eu* anomalies. Geochemistry of zircon indicates that the porphyry intrusions of the HLE
prospect were a product of magmatism with crystallization temperature at average 780 ‘C. U-Pb zircon
dating on the porphyry intrusions yielded 1.2-1.0 Ma (middle Pleistocene). The presence of magnetite
and ilmenite inclusions in zircon indicates that the zircon formed in an oxidized magma. Trace element
analysis of zircon indicated Eu/Eu* > 0.4, and Ce/Ce* > 50, and AFMQ +2.9£1.9. Ratios of the trace
elements, Yb/Dy >0.4 and Lu/Ho >2.0 of zircon indicate fractional crystallization of amphibole in early
stage. The presence of amphibole in the porphyry intrusions implies that the magma had high water
content, more than ca. 4 wt.%. The Eu/Eu*, Ce/Ce*, Yb/Dy, and Lu/Ho ratios of zircon are applicable

fertility assessment of porphyry Cu and Au mineralization for magmas.
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