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Introduction

This report includes petrographic descriptions of 13 rocks from drillholes on three different Au 

and base metal targets, two north of Georgetown, the third NW of Chillagoe in N Queensland. All 

samples were prepared as polished thin sections. Offcut billets and thin sections of all samples 

were scanned, to provide some visual context beyond the 4-8 photomicrographs provided for 

each thin section. Full lithogeochemical data was provided for these samples to complement the 

petrographic study, but no background geological information or maps were provided for this 

exercise.

Petrographic Summary

Table 1 provides summary petrographic descriptions of all samples examined. These are 

discussed below, organized by drillhole.

Petrographic Summary Report
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Table 1: Summary petrographic descriptions

HR20DD03@247.72m: A black granofels with a well developed,
fluid-assisted brecciation texture but lacking a foliation. Occasional, closely
spaced compositional laminae reflect bands more enriched in quartz and
muscovite with less microcrystalline carbonaceous material, interlayered
with dark, irresolvable bands enriched in carbonaceous material. Most of
the granofels is an exceptionally fine-grained quartzose aggregate with
minor muscovite, heavily pervaded by ultrafine-grained carbonaceous
material. Fractures are filled by variable proportions of quartz, muscovite,
calcite, pyrite, pyrrhotite and almost colourless chlorite, with sparse, local
spots of deep red sphalerite. Pyrrhotite occurs as fragmented bands being
variably replaced by pyrite, and dissolution of pyrrhotite has provided Fe
and S to enable crystallization of patches and bands of pyrite in the main
vein. Quartz-calcite-muscovite-chlorite from the main vein infiltrates
fractures into the granofels and includes angular chips of pyrrhotite
mobilized during fluid-driven brecciation of the granofels.

HR20DD03@285.45m: The contact between a sphalerite-bearing
pyrrhotite band and an intensely altered host rock, the protolith of which
was probably a carbonaceous mudstone. The latter now consists of a
texturally complex, mainly fine-grained quartz-chlorite and variable
amounts of ultrafine-grained carbonaceous material, the distribution of
which is responsible for the light and dark banding in this domain.
Approaching the pyrrhotite band, chlorite increases in abundance and
coarsens, forming intergrown platy crystals with the carbonaceous material
concentrated along cleavages. Most of the pyrrhotite band consists of
pyrrhotite alone, passing into patchy intergrowths of pyrrhotite, quartz and
platy chlorite. Spots and short bands of red sphalerite intergrown with
pyrrhotite, but sphalerite makes up less than 1% of the sulfide in this slide.

HR20DD03@297.82m: A sharp contact of a very fine-grained,
dark, carbonaceous granofels with a texturally complex, multi-stage vein
that contains common, small, angular fragments of dark granofels and
abundant, fine-grained arsenopyrite The host granofels consists of
irresolvable pervaded by ultrafine-grained carbonaceous material and
minor fine-grained muscovite plates, with scattered (<5%) chloritized biotite
porphyroblasts. It shows common, sub-mm, irregular, pale spots of coarser-
grained quartz, muscovite and pyrite, lacking the abundant ultrafine-
grained carbonaceous material. The vein consists of intergrown, rather
elongate and always sub-mm quartz grains with local patches of calcite, but
it is strewn with variably resorbed scraps and more robust angular
fragments of dark granofels, with common, extremely fine-grained sericite
around partly dissolved granofels fragments. Small (<0.1mm) arsenopyrite
euhedra occur as disseminated grains, clots and short veinlets in the quartz
vein. A discontinuous, late, mm-wide quartz veinlet along the contact
includes euhedral crystals of both pyrite and arsenopyrite.

HR20DD03@332.12m: A fine-grained granofels, with two beds of
recrystallized mudstone and now with different grainsizes in contact across
a 2-4mm-wide chlorite-sericite vein. The coarser bed consists of an quartz-
muscovite-biotite-pyrrhotite assemblage in which all biotite is replaced by
almost colourless chlorite. Quartz and micas/chlorite are intensely peppered
by ultrafine-grained carbonaceous material, and anhedral patches of
pyrrhotite (2-4%) intergrown with muscovite and quartz are clearly a peak
metamorphic phase. Small spots of red sphalerite are common, but make
up <<1% of the sulfides in this lithology. The finer-grained bed also contains
mm-sized chloritized biotite porphyroblasts in a turbid sericite-chlorite
intergrowth with common, small muscovite plates, abundant ultrafine-
grained carbonaceous material, and considerably less pyrrhotite than the
coarser-grained bed.
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Table 1: Summary petrographic descriptions

HR20DD03@339.65m: An intrusive contact between a strongly
altered hornblende andesite dyke (pale domain) and a dark granofels. The
latter shows occasional (<5%), 0.5mm-sized former biotite porphyroblasts
now altered to quartz-chlorite intergrowths, and a similar amount of 0.5-
1mm-sized, totally altered porphyroblasts with shapes suggestive of
derivation from andalusite precursors. These are replaced by extremely fine-
grained aggregates of quartz and sericite with abundant ultrafine-grained
carbonaceous material, although less than in adjacent matrix. The latter
consists of an extremely fine-grained, effectively irresolvable intergrowth of
quartz, ultrafine-grained carbonaceous material and occasional tiny
muscovite plates, with common sub-0.5mm paler spots composed of
coarser-grained quartz and muscovite lacking the carbonaceous speckling,
but with common grains of anhedral pyrrhotite. The andesite dyke shows
scattered, totally altered (to quartz and chlorite) former hornblende
phenocrysts always <1mm long, and abundant, lath-like plagioclase
microphenocrysts all totally replaced by sericite, set in a microsnowflake-
textured quartzo-feldspathic groundmass with abundant sericite alteration
and common, tiny pyrrhotite spots.



SAMPLE NUMBER

SUMMARY

HR20DD03@247.72m

This is a black granofels with a well developed, fluid-assisted brecciation

texture. The granofels lacks a foliation but shows occasional, closely spaced

compositional laminae reflecting bands more enriched in quartz and

muscovite with less microcrystalline carbonaceous material, interlayered with

dark, irresolvable bands enriched in carbonaceous material. Most of the

granofels, however, is an exceptionally fine-grained quartzose aggregate with

minor muscovite, heavily pervaded by ultrafine-grained carbonaceous

material. Fractures in the brecciated granofels are filled by variable

proportions of quartz, muscovite, calcite, pyrite, pyrrhotite, and almost

colourless chlorite, with sparse, local spots of deep red sphalerite. Pyrrhotite

occurs as fragmented bands being variably replaced by pyrite, and dissolution

of pyrrhotite has provided Fe and S to enable crystallization of patches and

bands of pyrite in the main vein. Quartz-calcite-muscovite-chlorite from the

main vein infiltrates fractures into the granofels and includes angular chips of

pyrrhotite mobilized during fluid-driven brecciation of the granofels.
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PPL

PPL

Quartz-calcite-muscovite-chlorite vein with 
pyrrhotite driving into and brecciation dark 
granofels

HR20DD03@247.72m



SAMPLE NUMBER

46

XPL

XPL

HR20DD03@247.72m

Laminae of quartz-muscovite in dark, irresolvable granofels, cut by quartz-
muscovite-dominated veins.

Main vein, composed of quartz, muscovite, pyrrhotite and minor calcite (in this field 
of view). 
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XPL

REF

HR20DD03@247.72m

Complex, multi-stage quartz-chlorite-pyrrhotite-muscovite vein with platy chlorite 
arrowed. 

Brecciation of pyrrhotite, with small rosette of pyrite locally  crystallized from 
quartz.
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REF

REF

HR20DD03@247.72m

Both images: Pyrrhotite being broken up and locally replaced by pyrite.



SAMPLE NUMBER

SUMMARY

HR20DD03@285.45m

This slide shows the contact between a sphalerite-bearing pyrrhotite band and

an intensely altered host rock, the protolith of which was probably a

carbonaceous mudstone. The latter now consists of a texturally complex,

mainly fine-grained quartz-chlorite and variable amounts of ultrafine-grained

carbonaceous material, the distribution of which is responsible for the light

and dark banding in this domain. Approaching the pyrrhotite band, chlorite

increases in abundance and coarsens, forming intergrown platy crystals with

the carbonaceous material concentrated along cleavages. Most of the

pyrrhotite band consists of pyrrhotite alone, passing into patchy intergrowths

of pyrrhotite, quartz and platy chlorite. Spots and short bands of red

sphalerite intergrown with pyrrhotite, but sphalerite makes up less than 1% of

the sulfide in this slide.
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PPL

XPL

Colourless chlorite band adjacent to pyrrhotite band.

Pyrrhotite band at right, passing left through chlorite band with minor pyrrhotite 
into fine-grained quartz-chlorite-ultrafine-grained carbonaceous material rock.

HR20DD03@285.45m
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PPL

REF

HR20DD03@285.45m

Deep red sphalerite intergrown with pyrrhotite, quartz and chlorite within pyrrhotite 
band.



SAMPLE NUMBER

SUMMARY

HR20DD03@297.82m

This is a sharp contact of a very fine-grained, dark, carbonaceous granofels

with a texturally complex, multi-stage vein that contains common, small,

angular fragments of dark granofels and abundant, fine-grained arsenopyrite

The host granofels shows a weak alignment of fine-grained muscovite plates

and scattered (<5%) chloritized biotite porphyroblasts, as well as common,

sub-mm and irregular, pale spots composed of coarser-grained quartz,

muscovite and pyrite, lacking the abundant ultrafine-grained carbonaceous

material that permeates the remainder of the granofels. The vein consists of

intergrown, rather elongate and always sub-mm quartz grains with local

patches of calcite, but it is strewn with variably resorbed scraps and more

robust angular fragments of dark granofels, with common, extremely fine-

grained sericite around partly dissolved granofels fragments. Small (<0.1mm)

arsenopyrite euhedra occur as disseminated grains, clots and short veinlets in

the quartz vein. A discontinuous late quartz veinlet along the contact includes

euhedral crystals of both pyrite and arsenopyrite.
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PPL

XPL

Chloritized biotite porphyroblasts (arrowed),with pale quartz-muscovite-minor 
pyrite spots in host dark granofels.

HR20DD03@297.82m
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PPL

XPL

HR20DD03@297.82m

Scraps of partly assimilated dark granofels in quartz vein. 
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PPL

REF

Partly assimilated fragment of granofels peppered with ultrafine-grained 
carbonaceous material.

Contact between quartz-calcite vein and dark granofels.

HR20DD03@297.82m
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PPL+REF

REF

HR20DD03@297.82m

Larger pyrite euhedra and trail of small arsenopyrite euhedra at edge of quartz vein 
abutting granofels (right).

Cluster of small arsenopyrite euhedra through quartz vein.



SAMPLE NUMBER

SUMMARY

HR20DD03@332.12m

This is another relatively fine-grained granofels, with two beds of

recrystallized mudstone and now with different grainsizes in contact across a

2-4mm-wide chlorite-sericite vein. The coarser bed consists of an quartz-

muscovite-biotite-pyrrhotite assemblage in which all biotite is replaced by

almost colourless chlorite. Quartz and micas/chlorite are intensely peppered

by ultrafine-grained carbonaceous material, and anhedral patches of

pyrrhotite (2-4%) intergrown with muscovite and quartz are clearly a peak

metamorphic phase. Small spots of red sphalerite are common, but make up

<<1% of the sulfides in this lithology. The finer-grained bed also contains mm-

sized chloritized biotite porphyroblasts in a turbid sericite-chlorite intergrowth

with common, small muscovite plates, abundant ultrafine-grained

carbonaceous material, and considerably less pyrrhotite than the coarser-

grained bed.
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PPL

XPL

Coarser-grained bed - fine-grained quartz-muscovite-pyrrhotite pervaded by 
ultrafine-grained carbonaceous material, with scattered, sub-mm chlorite 
pseudomorphs after biotite (arrowed).

HR20DD03@332.12m
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PPL

XPL

HR20DD03@332.12m

Detail of coarser-grained bed – chlorite-pseudomorphed biotite porphyroblasts 
arrowed. Small black spots are pyrrhotite.
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REF

PPL

Small spots and crystals of red sphalerite in coarser bed. Black is pyrrhotite. Note 
abundant fine-grained black carbonaceous material.

Typical abundance of anhedral pyrrhotite spots in coarser-grained bed

HR20DD03@332.12m
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PPL

XPL

HR20DD03@332.12m

Finer-grained bed, with common sericite, muscovite and occasional chlorite 
pseudomorphs after biotite porphyroblasts (e.g., near centre of image).



SAMPLE NUMBER

SUMMARY

HR20DD03@339.65m

This slide shows the intrusive contact between a strongly altered hornblende

andesite dyke (pale domain) and a dark granofels. The latter shows occasional

(<5%), 0.5mm-sized former biotite porphyroblasts now altered to quartz-

chlorite intergrowths, and a similar amount of 0.5-1mm-sized, totally altered

porphyroblasts with shapes suggestive of derivation from andalusite

precursors. These are replaced by extremely fine-grained aggregates of quartz

and sericite with abundant ultrafine-grained carbonaceous material, although

less than in adjacent matrix. The latter consists of an extremely fine-grained,

effectively irresolvable intergrowth of quartz, ultrafine-grained carbonaceous

material and occasional tiny muscovite plates, with common sub-0.5mm paler

spots composed of coarser-grained quartz and muscovite lacking the

carbonaceous speckling, but with common grains of anhedral pyrrhotite. The

andesite dyke shows scattered, totally altered (to quartz and chlorite) former

hornblende phenocrysts always <1mm long, and abundant, lath-like

plagioclase microphenocrysts all totally replaced by sericite, set in a

microsnowflake-textured quartzo-feldspathic groundmass with abundant

sericite alteration and common, tiny pyrrhotite spots.
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63

PPL

PPL

Both images: Porphyroblasts with shapes suggestive of andalusite precursors, set in 
a quartz-minor muscovite matrix pervaded by ultrafine-grained carbonaceous 
material. 

HR20DD03@339.65m



SAMPLE NUMBER

64

REF

REF

HR20DD03@339.65m

Both images: Former biotite porphyroblasts replaced by chlorite peppered with 
ultrafine-grained carbonaceous material. Spots of pyrrhotite are common.



SAMPLE NUMBER

65

PPL

PPL

0.5-1mm-sized former hornblende phenocrysts in andesite dyke with abundant 
plagioclase laths in microsnowflake-textured, altered groundmass..

HR20DD03@339.65m
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XPL

XPL

HR20DD03@339.65m

Both images:  microsnowflake-textured groundmass with feldspathic component 
showing strong sericite alteration.


