Cathodoluminescence Investigations On Vein Quartz From The Far Southeast Porphyry Cu-Au Deposit, Philippines:
Hydrothermal Quartz Alteration And Inheritance of Earlier Fluid Inclusion Assemblages
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The present investigation is a followup to a previous study conducted by
Hedenquist et al. (1998) on the Far Southeast (FSE) deposit, Philippines,
which identified two quartz types in porphyry stockwork veins through
careful fluid inclusion petrography. Early anhedral quartz (Q1) was
observed to contain contemporaneously trapped brine and vapor-rich |
inclusions, and formed from the hydrothermal fluid that caused K-silicate Epithermal Cu-Au (>2.5% Cu eq.) Abbreviations: An=anhydrite, Q1=early quartz, Q2=late quartz, Cpy=chalcopyrite a sharp, lobate boundary dividing the crystal, across which both the CL response and fluid inclusion
and quartz-alunite alteration in the FSE and Lepanto deposits, Porphyry Cu-Au (>1.0% Cu eq.) . | y : inventory of quartz change drastically. The schematic diagram depicts the divided quartz crystal and
respectively. Late euhedral quartz (Q2) was observed to contain NaCl- Alteration Zones N 2 ' Crossed-polars scan of thin section U86-6-2045 showing a 10 mm-wide CL image of early anhedral Q1 quartz with well developed adjacent sulfide, showing the fluid inclusion inventory of both CL zones. The bright blue zone of the
undersaturated liquid-rich inclusions and formed from a later K-silicate NW-SE longitudinal section of the Far Southeast and Lepanto deposits, Philippines, vein containing quartz-chalcopyrite-sericite-anhydrite. White boxes mark oscillatory growth zoning and syntaxial overgrowths of late Q2 crystal (QQ1) contains several B, and V,, inclusions, in addition to several secondary L ,, inclusion

hydrothermal fluid that caused chlorite-sericite alteration and deposited Chlorite * sericite showing distribution of lithologic units, alterations, ore, and upper limit of brine the locations of photomicrographs shown in Panels 3, 4, 5 and 6. Both the quartz. Q2 quartz overgrowths are inclusion-poor, but rarely trails. L, inclusion trails terminate at the lobate CL boundary. Fluid inclusions are absent within the
the bulk of the ore minerals present in the FSE and Lepanto deposits. inclusions in quartz. Inset shows the approximate location of the Mankayan Mineral vein and groundmass are cut by a small fracture that reopened the vein contain L, inclusions. Euhedral Q2 quartz is visible with increasing red-brown sector of the crystal, suggesting this CL texture formed via inclusion-destructive

Quartz-alunite Bg’gg;&ge bl\l,luoe(;%':de gf:thgggfeg'C?ggl :r?(;ecilg ?:'ggg’) :‘nedl?_f: ;E:q%ﬁstrg ZleCtiO” prior to Q2 quartz formation. Euhedral Q2 quartz, sericite, and sulfides are |l abundance near the vein center, and is generally inclusion-poor. replacement of Q1 quartz by Q2 quartz. Similar textures are rare in the thin section, suggesting this
(1998). | highly concentrated along this fracture and in vugs in the groundmass. is @ minor process involved in the formation of Q2 quartz.

Abbreviations: An=anhydrite, Q1=earl artz, Q2=late quartz, Cpy=chalcopyrite
Lepanto metavolcanic rock viatl ydrite, Q y quartz, Q quartz, Lpy pyri
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3. Fluid inclusion Assemblages and Fluid Cooling Paths 4. Microbreccia and CL Alteration 7. Preliminary Conclusions
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-Combined fluid inclusion and CL petrography reveal that two unique
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observed in Far Southeast porphyry vein quartz Q1 and Q2. R\ single phase field

| Early liquid forming o | ~ Q2+S‘ef‘ - R o Blue luminescing anhedral Q1 quartz exhibits oscillatory inCIusions., and th_e secpnd (Q2) exhibits dull red-brown luminescence
Lepanto qgtz-alunite - | growth zonation, and is cut by red-brown luminescing and contains L, inclusions.
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Composite image of three cathodoluminescence generations of quartz exist in the FSE porphyry deposit. The first (Q1)
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, Fluid cooling paths for early fluid forming Q1 quartz, potassic alteration at FSE, and
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alteration can reset quartz CL properties without causing wholesale
recrystallization.
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uncertainty in fluid pressure, temperature, and/or composition. Diagrams modeled O Pt P Jpt IS, L L SRR, -~ Q2=late quartz, Cpy=chalcopyrite, Ser=sericite
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