AGSO Journal of Australian Geology & Geophysics, 17(4), 225-227

© Commonwealth of Australia 1998

Weathered-profile-hosted precious opal deposits
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EXPLORATION MODEL

Examples

Mintabie, Coober Pedy and Andamooka (South Australia);
White Cliffs and Lightning Ridge district (New SouthWales);
Kynuna, Winton, Quilpie and Cunnamulla districts
(Queensland).

Target

» Widespread deposits, within or close to the Eromanga and
Surat Basins.

» Variable from a few square metres to several square
kilometres in area (opal fields).

= Deposits within 25 m of surface in kaolinitic weathered
profiles.

» Stratigraphic or structural traps in the vicinity of former
groundwater permeability barriers.

Mining and treatment

= Historically, a cottage industry (imposed by State legislation).

* Open cutting and shallow underground methods to depths
of <25 m.
—Open cutting (scrapers, bulldozers and excavators).
—Underground (hand tools or mechanical diggers, blowers,

conveyors and self-tipping hoists).

* Treatment includes hand sorting, wet processing (puddling),
‘blocking out” and trimming with diamond saws.

* Specialised gemmological equipment for shaping and
polishing opal for the jewellery industry.
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Figure 1. Cross-sections of typical opal fields: Coober Pedy
(upper; after Barnes & Townsend 1982), Lightning Ridge
region (lower).
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Figure 2. Aerial photographic interpretation of the

distribution of mining activity in 1990 in the Coocooran opal
field, NSW. The sinuous, divergent and convergent pattern
resembles anastomosing channels and probably indicates that
the deposits follow an early Cretaceous estuarine palaeo-
channel.

Regional geological criteria

« Opal deposits are the product of widespread late Mesozoic
and Cainozoic deep chemical weathering.

* Enclosing profile is dominantly kaolinitic with silicified and
ferruginised components.

« Palacomagnetic (Idnurm & Senior 1978) and oxygen
isotope studies (Bird & Chivas 1993) indicate opalisation
involved two weathering events.

* Deposits occur in faults or joints, or in cracks induced
through swelling of former smectite clays.

* Opal entrapment sites lie close to former groundwater
permeability barriers.

Mineralisation features

« Deposited from Si-rich groundwater.

* Occur within faults, veins or cracks, or as replacements of
former soluble minerals and organic fragments, notably
shell, bone or wood.

» A meniscus, flow structures and colour layering shown by
some specimens indicate an initial aqueous phase followed
by dehydration of a silica-gel, which hardened into opal.

* Precious opal occurs only in entrapment sites where
conditions favoured development of a microstructure of
silica spheres, which refract white light, giving a play of
colours (Darragh et al. 1966).

» Gypsum, alunite and hollandite are common secondary
minerals.






