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Abstract
The Mallina basin, in the central west part of the North Pilbara terrain, is one of the more mineralized parts

of the Pilbara craton. Three styles of Au mineralization are present in the region: (1) lode Au deposits associ-
ated with sericite-carbonate-pyrite alteration assemblages, (2) lode Au deposits associated with pyrophyllite-
bearing alteration assemblages, and (3) lode Sb-Au deposits. Gold resources have been identified at the With-
nell and Camel deposits just to the north of the east-trending Mallina shear zone. East-trending mineralized
zones at the Withnell deposit are typical of turbidite-hosted lode Au deposits in that they are late tectonic (syn-
to late- local D3) and associated with extensive carbonate-sericite alteration. Gold mineralization occurs in pla-
nar quartz carbonate veins and with pyrite and arsenopyrite in the host rocks to the veins. Fluid inclusion analy-
ses indicate mainly low-salinity, carbonic inclusions with moderate homogenization temperatures. The lode Sb-
Au deposits have a similar structural setting and fluid characteristics. At the Camel 2 deposit Au is associated
with syn- to late-D3 pyrophyllitic shear zones that have overprinted an earlier carbonate alteration assemblage.
Structural relationships and limited Pb isotope data suggest that the lode Au mineralization in this district
formed at about 2900 Ma.

In addition to the lode Au and Sb-Au deposits, north-northwest–trending quartz veins have textures typical
of low-sulfidation epithermal deposits. The lithogeochemistry of samples collected from these veins indicates
local enrichment of Au, As, Sb, Ag, Te, and Hg, which is consistent with an epithermal origin. Based on geo-
logic relationships and Pb isotope data, these deposits are interpreted to have formed in the Mallina basin at
ca. 2750 Ma. If they are true epithermal deposits, then they are among the oldest known. Their presence sug-
gests that preservation, not Archean age, is the key control on the temporal distribution of epithermal deposits.
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