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The Gunung Bijih Timur (GBT - "Ertsberg East’) skamn complex,
Gunung Bijih (Ertsberg) mining district, was formed within the Tertiary New
Guinea Limestone Group and is adjacent 1o the 2.9-Ma Erisberg intrusion.
The complex consists of three vertically stacked orebodies (in descending
order: GBT, Intermediate Ore Zone - I0Z, Deep Ore Zone - DOZ) which
total ~ 122 Mt of ore averaging 2.0 wi% Cu, 0.8 g/t Au, and 10.6 g/t Ag.

The contact between the calcareous Faumai and dolornitic Waripl
Formations separates CatMg skam (GBT and much of I0Z: together the
upper skam - US) from Mg+tCa skam (DOZ and lowermost 10Z: lower
skam - LS). The US is typified by monticellite and diopside + forsterite.
Gamet replaced earlier-formed caic-silicate minerals. The LS consists of
forsterite + diopside. Retrograde phases include tremolite-actinoiite,
phlogopite, talc, serpentine, and chilorite. Anhydrite increasas with depth.



Minor quartz fills space. Bomita and subordinate chalcopyrite are the
principal ore minerals, filling interstices in magnetite, particularly in the LS,
Bomite and chalcopyrite occur in highly brecciated ore in the US. Native
Au occurs as inclusions in bomite and less commonly in quantz veinlais.

Fluid-inclusion and sulfur-isolope analyses indicate that the skam
and associated orebodies were formed from predominantly magmatic
waters. Hot, prograde skam-forming fluids cooled progressively.
Salinities may have increased during skam formation. Latest
assemblages formed from substantially coolar and more dilute fluids.

Sulfur isctopes yield magmatic signatures for sulfides. Anhydrite
displays a bimodal distribution of §34S-values, indicating ignecus and
sedimentary sources. Shallow emplacement and crystallization of the
Ensberg intrusion created contact-metamorphic skarn and marble.
Metasomatic calc-silicate - magnetite skam, along with Cu-Au-Ag ore,
were formed by hot, saline, hydrothermal fluids from a cupola of an
underlying magma chamber. Volume loss resulting from lower skam
formation led to failure of overlying rocks and dip-slip motion along a pre-
existing fault, brecciating the orebodies.

GB-district Au displays generaily high fineness typical of Au in
porphyry/skam systerns. Native Au from the GBT complex has a wide
fineness range: 920-990 and 340-820. Native Au (+ Pd) from Grasberg Is
= 930 fine, averaging half as much Cu as GBT-complex Au. Fineness of
Big Gossan Au ranges from 540 to 960, and is Cu-poor. Bomite contains
most of the Ag and native Au in the GBT complex. Copper and silver
correlate positively throughout the GBT complex, Grasberg, and Dom.,
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Abstract

The Gunung Bijih Timur (GBT - “"Ertsherg East") skam complex was
formed within the Tertiary New Guinea Limestone Group and lies adjacent
to the 2.9-Ma Ersberg intrusion. The GBT complex consists of three
contemporaneous, vertically stacked orebodies on the northem contact {in
descending order: GBT proper, intermediate Ore Zone - I0Z, Deep Ore
Zone - DOZ), which make it one of the richest magnesian skamns in the
world. At approximately 122 Mt of ore, averaging 2.0 wi% Cu, 0.8 g/t Au,
and 10.6 g/t Ag, it also is the largest of several economic Cu-Au(-Ag)
skam deposits associated with the Ertsbery intrusion,

Skam composition in the GBT complex displays strong stratigraphic
conirod, with CatMg skam (GBT and much of 10Z - together the upper
skam) overtying Mg+Ca skam (DOZ and lowsrmost I0Z - the lower skam).
The boundary between the two cormesponds to the stratigraphic boundary
between the mostly calcareous Faumai Formation and the dolomitic
Waripi Formation. The upper skam (US) is typified by diopsidic
clinopyroxene = forsterite, with subordinate granditea gamet and
monticellite. Monticellite is most abundant at the highest slevations in the
complex. Gamet replaced earlier-formed calc-silicates, and gamet skam
hosts much of the high-grade ore. Other phases include wollastonite,
tremolite-actinolite, clintonite, idocrase, epidate, chiorite, and serpentine.
The US is characterized by intense bracciation. The lower skam (LS)



characterized by forsterite and diopside with rare spinel. Commeon
retrograde phases include tremolite-actinolite, phlogopite, talc, serpentine,
and chiorite. Magnetite postdates most prograde phases but predates
anhydrite, forming large-scale, dense bodies of subhedral grains.
Anhydrite is ubiquitous in the LS, Grayish-white, nodular anhydrite bears
close textural likeness to sedimentary anhydrite in the Waripi Formation,
and purple space-filing anhydrite appears hydrothermal in origin. The
anhydrite:carbonate ratie increases markedly with depth throughout the
complex, and the Ca:Mg ratio in sificates and carbonates decreases with
depth. Minor quartz fills veins and lines vugs.

Bomite and subordinate chalcopyrite ara tha principal ore minerals in
the complex, commonly filing interstices in farge-scale magnetite deposits,
particularly in the LS. Chalcopyrite is more abundant, relative to bomite, in
the US, where both minerals occur In highly brecciated ore. Mative gold
(average composition Cug:AugsAgs by weight) occurs mainly as < 10-um
Inclusiong in bomnite and less commonly as space-fill in quartz veinlets.
Molybdenite and several Bi minerals form < 5-um inclusions in bomite and
other phases. Digenite and chalcocite/djurieite are common alteration
products; covellite and idaite are most common in and near breccia and
fault zones.

Vertical zonation is better-davelopad than horizontal zonation. The
ratios Ca:Mg and carbonate:sulfate decrease with increasing depth, and
Cu:Fe increases with increasing depth, as do grades for Cu, Au, and Ag.





