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Lithology and petrology of the Rover field, Warramunga Province: Selected unmineralised drill core
by

PG Farias 

SUMMARY 

This Record presents the results of detailed logging and petrographic studies of six relatively unmineralised drillholes of the 
Rover field in the Warramunga Province, central Northern Territory. The work is part of a Northern Territory Geological 
Survey–Geoscience Australia collaboration project to improve understanding of the regional geological framework and 
resource potential of the Rover field and more broadly, the Warramunga Province. Herein we present an updated interpretation 
of the basement lithology previously described as comprising largely Warramunga Formation or equivalent stratigraphy. The 
drillholes intersect volcanic and volcaniclastic rocks of variable composition, from dacitic–andesitic coherent volcanic rocks 
with lesser basaltic intervals to more fractionated rhyolitic volcanic rocks. Drillholes T3/2, RVDD0001 and RVDD0002, 
located in the southeastern part of the Rover field, as well as the more centrally-located R2ARD17, intersect mostly coherent 
flow-banded feldspar-phyric dacite, porphyritic and glomeroporphyritic dacite and andesite, interlayered with minor 
rhyodacitic volcaniclastic sandstones and quartz–feldspar porphyritic intrusions. In the northern part of the Rover field, 
drillhole WGR3D001 intersected clinopyroxene-bearing basaltic layers hosted in glomeroporphyritic dacitic coherent 
volcanic rocks. Located in the central part of the field, drillhole R27ARD18 (Rover 27) intersected different lithologies, 
mainly fine- to very coarse-grained, immature polymict rhyodacitic volcaniclastic sandstone with minor intervals of rhyolitic 
lavas. These rhyodacitic volcaniclastic rocks are similar in composition and texture to the rocks described in the western side 
of the Rover field (eg Explorer 108 drillholes and the top half of the Curiosity drillholes MXCURD001 and MXCURD002; 
Huston et al 2020, Farias et al 2021). In summary, the variable composition and facies of the igneous rocks in the Rover field 
suggest bimodal volcanism characterised by: (i) less fractionated, dacitic–andesitic coherent volcanic facies in the east and 
north of the Rover field; (ii) mafic volcanism to the north of the field; and (iii) a more fractionated, rhyolitic volcaniclastic 
facies to the centre and west of the field, in proximity to base metal mineralisation (Explorer 108 and Curiosity). 
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INTRODUCTION 

The Palaeoproterozoic Rover field is located in the central 
part of the Northern Territory at about 80 km southwest of 
Tennant Creek (Figure 1). The field represents an extensive 
corridor of copper–gold–bismuth (Rover 1, Explorer 142 
deposits) and lead–zinc–silver–copper mineralisation 
(Explorer 108 deposit and Curiosity prospect), which is 
entirely covered by 70–200 m of dominantly Cambrian 
stratigraphy of the Wiso Basin (Donnellan 2013, Leggo 
et al 2019). The largest deposit, Rover 1, has Indicated 
and Inferred Mineral Resources of 6.9 Mt at 1.74 g/t Au, 
2.07 g/t Ag, 1.2% Cu, 0.14% Bi, and 0.06% Co (Leggo 
et al 2019). Two of the deposits, Rover 1 and Explorer 142, 
have similar characteristics to the iron-oxide–copper–gold 
(IOCG) deposits of the neighbouring Tennant Creek mineral 
field (Leggo et al 2019 and references therein). However, 
unlike in the Tennant Creek mineral field, the Rover field 
is prospective for significant base metal mineralisation as 
evidenced by the Explorer 108 lead–zinc–silver–copper 
deposit (Inferred Resource of 8.7 Mt at 5.6% combined Pb 
and Zn, 20 g/t Ag, and 0.3 g/t Au; Leggo et al 2019), and the 
nearby lead–zinc–silver–copper Curiosity prospect. Given 
this potential, the Northern Territory Geological Survey 
(NTGS) under the Resourcing the Territory initiative, and in 
collaboration with Geoscience Australia, are undertaking a 
range of projects to improve understanding of the geological 
framework and resource potential of the Rover field, and 
more broadly, the Warramunga Province (eg Huston et al 
2020, Valenta et al 2020, Farias et al 2021). 

Recent work in collaboration with the Sustainable 
Minerals Institute of the University of Queensland (Gunter 
et al 2020a–c, Valenta et al 2020) and with Geoscience 
Australia under the Exploring for the Future program 
(eg Hackney et al 2020) indicates that large areas of the Rover 
field comprise basement rocks of the Ooradidgee Group, 
with only minor Warramunga Formation (and equivalents: 
Huston et al 2020, Valenta et al 2020). This is in contrast 
to previous interpretations that the mineralisation in the 
Rover field was hosted entirely in Warramunga Formation 
(Donnellan 2013, Walters 2017, Leggo et al 2019). 

Five out of the six drillholes described in this report 
(RVDD0001, RVDD0002, R27ARD18, R2ARD17 and 
WGR3D001) were co-founded by the NT Government as 
part of the Geophysics and Drilling Collaborations (GDC) 
program. All drillholes intersected Warramunga Province 
basement rocks, the drill core of which is stored in the NTGS 
drill core repositories. Some of the drill core described in 
this record has also been analysed with the HyLogger™ 
and results summarised in Hylogger data packages (HDP; 
Smith and Farias 2020, Smith 2020). This method uses 
short wave infrared (SWIR) and thermal infrared (TIR) 
spectrums to identify and quantify the commonly-occurred 

mineralogy across the entire drillhole (Schodlok et al 
2016a, b). The reference locations for individual HyLogger 
summary reports are noted where available. For some of 
the drillholes, the spectral data can be accessed through the 
National Virtual Core Library (NVCL) via the AuScope 
Portal1. 

Terminology and nomenclature

Volcanic rocks are the dominant lithology intersected by 
the six drillholes described in this Record. For petrology 
descriptions of these volcanic rocks, we follow terminology 
from McPhie and Allen (1993). Diverse volcanic processes 
result in a variety of textures that can be divided in two 
categories: volcaniclastic or coherent (McPhie and Allen 
1993). The term volcaniclastic is descriptive and used for 
rocks composed predominantly of transported and deposited 
volcanic particles of any size and shape; no genetic process 
is implied. Coherent volcanic textures form from in-situ 
cooling of lavas or magmas. In order to classify the Rover 
field volcanic rocks, we must decide which of these two 
categories is more appropriate for the sample. The fact that 
geological observations in the Rover field are restricted 
to drill core (and thin sections) make this classification 
quite challenging. Volcaniclastic terminology is used 
where rocks have separate particles, crystals or fragments 
of different shape, size and type; or when bedding or any 
other sedimentary structure indicates particulate transport 
and deposition. Coherent rocks terminology is used 
where there is porphyritic texture with evenly distributed, 
euhedral phenocrysts with a narrow size range. Aphanitic 
textures, vesicles, flow foliations and spherulites are usually 
diagnostic of coherent rocks. The descriptive names used 
for coherent and volcaniclastic rocks are described in Table 
1 and 2 of McPhie and Allen (1993). Mineral abbreviations 
are after Whitney and Evans (2010).

The timescale nomenclature used follows the 
recommendations of the International Union of Geological 
Sciences (IUGS3). The stratigraphic names are as listed in 
the Geoscience Australia’s Stratigraphic Unit Database2; 
the nomenclature and definition for geological regions and 
provinces are as defined in Ahmad and Munson (2013). 
Cited drillhole locations are based on Map Grid of Australia 
(MGA) zone 53K coordinates and the GDA94 map datum 
(EPSG: 28353) unless otherwise stated. Grid references 
are located to the nearest 1 m as 13-digit readings. 
Appendices 1–6 have the individual petrology descriptions 
and photomicrographs of the cited samples. 

1 http://portal.auscope.org.au/
2 https://www.ga.gov.au/data-pubs/datastandards/ 
 stratigraphic-units
3 https://www.iugs.org/

http://portal.auscope.org.au/
https://www.ga.gov.au/data-pubs/datastandards/stratigraphic-units
https://www.ga.gov.au/data-pubs/datastandards/stratigraphic-units
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Figure 1. Location of drillholes on the Rover field in relation with the Tennant Creek mineral field. 
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RVDD0001

Drillhole details and target

Hole ID: RVDD0001
Target: North-dipping magnetic anomaly; highest shallow 
amplitude anomaly outside Rover 1
Company: Todd River Resources Limited
Grid reference: GDA94 Zone 53K, 367740mE, 7783925mN
RL: 300.2 m
EOH: 492.4 m
Dip: -70°
Azimuth: 180°
Samples: BW20PGF007–030
Hylogger HDP: Processed, no HDP summary; data 
available from NVCL

Petrology

RVDD0001 intersected Cambrian sedimentary rocks of 
the Wiso Basin to 72 m downhole, followed by a series of 
volcaniclastic sequences until the end of the hole at 492.4 m. 
The volcaniclastic sequence was logged by the company as 
a monotonous sequence of Proterozoic medium- to fine-
grained volcaniclastic sandstone, with interbedded fine-
grained volcanic siltstone and mudstone from ~414 m to the 
end of the hole (Todd River Resources 2019). 

As part of this study, re-logging, and sampling for whole-
rock geochemistry and petrology refined the company 
description of the volcaniclastic sequences (Figure 2a). 
The petrology indicates that the volcanic and volcaniclastic 
rocks in RVDD0001 are similar in bulk mineralogy and 
lower-greenschist facies metamorphic grade. However, on 
the basis of texture, three lithological units can be defined: 
an upper unit of rhyodacitic volcaniclastic sandstone, a 
middle unit of a more coherent volcaniclastic rock, and a 
lower unit containing crackle breccia above volcaniclastic 
sandstone/siltstone.

The upper unit is a chlorite–carbonate–sericite-
altered, poorly sorted, coarse- to medium-grained 
rhyodacitic volcaniclastic sandstone. The bulk mineralogy 
is defined by quartz, K-feldspar, plagioclase, and various 
amounts of sericite, chlorite, carbonate (mostly dolomite), 
and opaque oxides (Figure 3). The clastic components of 
the rock are defined by 5–10%, 0.1– 0.5 mm, anhedral and 
embayed quartz phenoclasts; 20–50%, 1–2 mm, anhedral 
to rounded, sericite–carbonate-altered phenoclasts of 
plagioclase; and 20– 30%, 0.1– 0.5 mm, subhedral, sericite-
altered K-feldspar phenocrysts. The feldspars (plagioclase 
> K-feldspar) typically form 2–3 mm agglomerates 
(glomeroporphyritic texture) with interstitial chlorite > 
sericite and up to 5% opaques. These agglomerates can 
represents up to 50% of the clastic components of the 
rock. The groundmass is very fine- to fine-grained and 
composed of microcrysts of quartz, feldspar and sericite, 
with minor chlorite and carbonate. The carbonate forms 
very small interstitial patches in the groundmass and in 
the larger phenoclasts, and sometimes forms cm-thick 

veins. Chlorite is usually found as discrete 0.1–0.5 mm 
anhedral clusters in the matrix, possibly after replacement 
of a mafic mineral. The rock is moderately to strongly 
foliated (Figure 3b). 

The upper unit changes to a more coherent volcaniclastic 
rock after a fault zone at 200–205 m. This is a weakly 
foliated, chlorite–carbonate-altered feldspar-phyric dacite. 
The bulk mineralogy is similar to the upper unit but with 
larger amounts of plagioclase (albite), which locally equals 
the amount of K-feldspars, and less mica content. All 
feldspars are more euhedral and relatively fresh compared 
with those of the upper unit. The groundmass is very fine-
grained, and sometimes aphanitic, with finely disseminated 
opaques. In the deeper sections of this package (~400 m), 
the groundmass has tightly packed, 20–50 µm, rounded 
to ovoid spherulites-like clasts. A very weak foliation 
overprints this lithology, probably due to the minor amount 
of phyllosilicates. 

Below ~413 m downhole, the rock is brecciated (crackle 
breccia), and the matrix between the clasts is very fine-
grained siltstone, suggesting some kind of autobreccia or 
hyaloclastite. After this breccia, the rock becomes thinly 
bedded with intervals of coarse-grained volcaniclastic 
sandstone, transitionally grading to fine- and very fine-
grained volcaniclastic siltstone. This lower package is very 
similar to the upper volcaniclastic unit in terms of mineral 
content, sericite–chlorite–carbonate alteration, rounded or 
anhedral phenoclasts, feldspar aggregates, and two cross 
cutting foliations (Figure 3f). The difference with the 
upper unit is the finer grain-size, suggesting more mature 
sediments. 

Mineralisation

A zone of anomalous copper occurs from 50–83 m, 
including a zone (>1000 ppm Cu) between 56–67 m 
(Table 8 and 9 in Todd River Resources 2019). This interval 
is part of the Wiso Basin succession near the unconformity 
with the volcaniclastic package. There is no record on the 
nature of this mineralisation in RVDD0001, but a similar 
setting is noted in other Rover deposits and prospects 
(eg Explorer 108 and Curiosity) where mineralised (copper) 
clasts and ironstone are found in the basal sequence of the 
Wiso Basin. 

Alteration and brecciation are associated with a major 
fault zone at 200 m. The quartz breccia is overprinting 
previous quartz stockwork, suggesting multiple fluid 
influxes/structural events (Figure 3d). The later event 
is marked by the crackle breccia cemented by white 
druzy quartz with iron ± copper sulfides and hematite 
mineralisation. The reflected light petrology indicates the 
presence of specular hematite, pyrite and chalcopyrite 
(Figure 3c).

Samples TC20PGF025 (189.6 m) and TC20PGF026 
(203.4 m) were collected from this zone. TC20PGF025 
represents a strongly quartz–sericite-altered volcaniclastic 
sandstone, and TC20PGF026, a crackle breccia with gold–
copper-bearing quartz. 
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Figure 2. Schematic drillholes lithology with notes and location of samples collected. (a) Drillhole RVDD0001. (b) Drillhole RVDD0002.
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Figure 3. (a) Sample BW20PGF30 at 118 m. Embayed quartz and sericite altered plagioclase. Note sericite marking an ill-defined 
foliation, and interstitial carbonate in the groundmass. (b) Sample BW20PGF023 at 150 m showing strong foliation defined by sericite and 
strained clasts. (c) Sample BW20PGF026 at 203.4 m. Specular hematite (Hem) rimed by pyrite (Py) and chalcopyrite (Ccp). (d) Sample 
BW20PGF026 showing gold-bearing crackle breccia with druzy sulfide-bearing quartz overprinting previous stockworks (dull grey 
veinlets). (e) Sample BW20PGF011 at 403.25 m. Spherulites preserved in coherent chlorite-altered dacite. (f) Sample BW20PGF013 at 
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RVDD0002 

Drillhole details and target

Hole ID: RVDD0002
Target: Magnetic body interpreted to be an apophasis of 
a deeper source adjacent to drillhole ERRC001, located 
350 m south of RVDD0002. ERRC001 yielded geochemical 
anomalies associated with high magnetic susceptibility 
(Todd River Resources 2019).
Company: Todd River Resources Limited
Grid reference: GDA94 Zone 53K, 368790mE, 7787970mN
RL: 299.4 m
EOH: 545.6 m
Dip: -70°
Azimuth: 225°
Samples: BW20PGF031–37
Hylogger HDP summary: HDP086 https://geoscience.
nt.gov.au/gemis/ntgsjspui/handle/1/90228

Petrology

RVDD0002 intersected 50 m of Wiso sediments, then 
massive porphyry extending to 118.3 m. The rest of the 
hole was logged as a volcaniclastic sandstone of variable 
grain size, from coarse cobble basal units to fine-grained 
siltstone (Todd River Resources 2019). The drillhole was 
recently re-logged by Huston et al (2020) who identified 
three main units: an upper quartz–feldspar porphyry, a fine- 
to medium-grained felsic volcaniclastic unit and a lower 
feldspar-phyric dacite (Figure 2b). 

The petrology of the porphyry suggests a rhyolitic 
quartz–feldspar porphyry. It contains 5%, 1–3 mm, 
rounded and embayed quartz eyes; 3–5%, 1–5 mm, 
oligocystic and embayed K-feldspar phenocrysts dusted to 
extensively altered by sericite; 1–2%, 0.5–2 mm, embayed, 
weakly sericitised plagioclase phenocrysts; and 0.1–0.5%, 
0.5– 2 mm, acicular, chloritized amphibole phenocrysts, 
all in a very fine-grained, sericitic quartzo-feldspathic 
groundmass. The porphyry is cut by planar 0.2–1 mm 
quartz–dolomite–chlorite veinlets. 

The porphyry is hosted in fine- to medium-grained 
and fine-grained volcaniclastic sandstones. The coarser 
grained facies contain 20–30%, 0.1– 1 mm, pervasively 
sericite-altered, angular to sub-angular feldspar clasts 
(with relict feldspar); 10–20%, 0.1–0.5 mm, pervasively 
chlorite–carbonate altered, angular amphibole (?) clasts; 
2–3%, 0.5–2 mm, sericite–chlorite-altered, angular to 
sub-angular lithic (altered glass?) clasts; and <0.5%, 
0.1–0.2 mm subhedral quartz clasts, all in a chlorite–
sericite altered matrix that may be altered, fine-grained 
(0.1– 0.5 mm) glassy sand. The fine-grained sandstone 
consists predominantly of the chlorite–sericite-altered 
(glassy?) matrix with minor clasts of chlorite-altered 
amphibole (?). The thin section contains a 3 × 5 mm, 
chlorite±carbonate-altered (after amphibole?) clast that 
is surrounded by an aureole of sericite-altered feldspar. 
The clast contains several 0.1–0.5 mm, sub-to euhedral, 
sericite±carbonate-altered plagioclase inclusions. The 
sample is cut by a 0.1–0.3 mm, planar quartz vein and 
contains 0.5–1%, 0.05– 0.2 mm, anhedral opaque grains.

Figure 4. (a and b) Sample BW20PGF031 at 382.55 m. 
Spherulites and flow-banded foliation in altered feldspar-phyric 
dacite. (c) Sample BW20PGF035 at 173.5 m. Ill-defined flow-
banded foliation and angular phenocrysts of feldspar in aphanitic 
groundmass. Chl = chlorite; Pl = plagioclase; Qtz = quartz.
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A sample at 314.3 m indicates a (flow?)-banded feldspar-
phyric dacite (Figure 4a). This rock is a reddish, banded, 
coherent dacitic volcanic rock with 7–10%, 0.2– 2 mm, 
sub-to euhedral, weakly sericite-altered K-feldspar 
phenocrysts; 3–5%, 0.2–1 mm, sub- to euhedral, weakly 
sericite-altered and, locally, strongly chlorite-altered 
plagioclase phenocrysts, all in a very fine- to fine-grained 
chlorite–sericite altered groundmass with 20–30%, 
10– 50 µm feldspar microcrysts.

https://geoscience.nt.gov.au/gemis/ntgsjspui/handle/1/90228
https://geoscience.nt.gov.au/gemis/ntgsjspui/handle/1/90228
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The Hylogger report on RVDD0002 (Smith and 
Farias 2020) mentions an increase in the chlorite and 
phengite content after 360 m. This chlorite is coupled 
with discrete epidote veins that suggest magnesium–

calcium metasomatism or alteration. Another feature 
noted by Smith and Farias (2020) is the strong alteration of 
plagioclase and increase in quartz content around a fault 
zone between 450–460 m. 

R27ARD18, ROVER 27 PROSPECT

Drillhole details and target

Hole ID: R27ARD18
Target: High magnetic susceptibility body, striking east-
southeast and dipping steeply to the south-southwest with a 
depth to top of 214 m
Company: Adelaide Resources Limited
Grid reference: GDA94 Zone 53K, 358196mE, 7793652mN
EOH: 409.02 m
Dip: -60°
Azimuth: 020°
Samples: TC20PGF038–051
Hylogger HDP: Processed, no HDP summary; data 
available from NVCL

Petrology

Adelaide Resources (2010) logged the first 86 m of the 
drillhole as Wiso Basin sedimentary rocks. The rest 
of the drillhole  was described as intersecting mostly 
volcaniclastic sandstone interlayered with more coherent 
rhyolitic feldspar-phyric volcanic lavas.

R27ARD18 was re-logged and sampled as part of 
this study. The logging and petrology defined a series of 
volcanic and volcaniclastic units as depicted in Figure 5a. 
The first unit intersected below the Wiso Basin is a sericite–
chlorite-altered, flow-banded feldspar-phyric rhyolitic 
lava (Figure 6a). It is composed of 20–30%, 0.5– 1 mm, 
moderately altered and euhedral K-feldspar; 20–30%, 
20– 30 µm, anhedral quartz phenocrysts with fuzzy 
borders and dusted by inclusions; and 2–5%, 1–2 mm, 
feldspar–quartz–chlorite-opaque oxides agglomerates, all 
in a very fine-grained to microcrystalline quartz–sericite–
chlorite groundmass. Feldspars are mainly altered only 
in the core, suggesting some degree of compositional 
zoning. Sericite and chlorite are altered feldspars and 
mafic minerals respectively. Chlorite is also interstitial in 
the groundmass. 

There are several 0.5–0.2 m intervals of a grey fine-
grained volcaniclastic sandstone (Figure 6b) in sharp 
contact with the lavas. One of these, between 120–123.6 m, 
is a grey, sericite-altered, laminated, matrix-supported, 
poorly-sorted crystal and lithic-rich polymict, fine-grained 
volcaniclastic sandstone that grades to a coarse-grained 
sandstone towards the base (graded bedding). It contains 

20–30%, 0.1–0.2 mm, angular and embayed quartz 
phenoclasts; 30–40%, 1–2 mm, subhedral to anhedral, 
partially-altered phenoclasts of K-feldspar, some of which 
(~10%) are strongly sericite–chlorite-altered plagioclase; 
and 5–10%, 1–2 mm, chlorite-altered lithics of feldspar-
phyric rhyolite, and quartz-rich and chlorite-rich elongated 
lithics (altered flame?). The groundmass is composed of 
very fine-grained to microcrystalline quartz–sericite–
chlorite-opaques. The sericite forms two ill-defined 
foliations almost perpendicular to each other. These grey 
fine-grained polymict intervals are interlayered through the 
entire hole. At ~160 m, the rock texture changes to a more 
spherulitic coherent rock with 1–2 mm spherulites forming 
up to ~80–90% of the rock.

Below 160 m, the rock loses coherence and transitions 
into an immature volcaniclastic sandstone with variable 
amount of lithics, crystals, and sulfide-bearing carbonate 
veins. Sample TC20PGF042 was collected from this 
interval and is composed of sericite-altered, massive, 
crystal-rich sandstone. It contains 40–50%, 0.1– 0.5 mm, 
moderately sericite-altered, subhedral to euhedral 
K-feldspar phenoclasts; 10–20%, 0.1–0.2 mm, relatively 
fresh, euhedral to subhedral plagioclase phenoclasts; and 
10–20%, 0.05–0.2 mm anhedral quartz phenoclasts, all in 
a very fine-grained to microcrystalline quartz–sericite–
chlorite-opaque groundmass. The fabric is mostly matrix-
supported but can be clast-supported in some minor areas. 
The sericite forms two foliations at ~80° to each other. 

There are sections where breccias are common. These 
represent crackle breccias cemented by microcrystalline 
carbonate–quartz, which are also found in thin veins. 
Some of the veins have pyrite and/or magnetite rimmed or 
partially replaced by hematite (martite). 

After 321 m, the rock texture grades into a very thinly 
bedded, lithic-rich, polymict volcaniclastic sandstone. 
Samples TC20PGF049 and TC20PGF050 (Figure 6c, d) 
were collected from this interval. The coarse-grained layers 
are composed of 30–40%, 0.1–0.5 mm quartz phenoclasts 
and obliterated, 0.1–0.5 mm-thick quartz-rich layers; 
20– 25%, 0.1–0.5 mm, sericite-altered, anhedral K-feldspar 
phenoclasts; and 20–30%, 1–5 mm, rounded lithics of 
various compositions, eg siltstone and carbonate-rich 
lithics. The more pelitic layers are composed of 70–80% 
microcrystalline quartz–sericite groundmass with 10–15%, 
0.1–0.5 mm, rounded quartz phenoclasts. A clear-spaced, 
buckled and crenulated foliation cross-cuts the bedding at 
a high angle. 
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Figure 5. Schematic drillholes lithology with notes and location of samples collected. (a) Drillhole R27AD18. (b) Drillhole R2ARD17.
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Figure 6. (a) Sample TC20PGF038 at 119 m. Feldspar-phyric flow-banded rhyolitic lava. (b) Sample TC20PGF040 at 131.8 m. Lithic-rich 
polymict volcaniclastic sandstone. (c and d) Sample TC20PGF050 at 384.2 m. Thinly laminated crystal-rich volcaniclastic sandstone. S1 
foliation (yellow dashed line) at high angle with layering. Pl = plagioclase; Qtz = quartz.

R2ARD17, ROVER 27 PROSPECT

Drillhole details and target

Hole ID: R2ARD17
Target: Elongate west-northwest-trending magnetic and 
gravity highs; best-fit model was interpreted as an elongate 
cylindrical body dipping steeply south-southwest, with the 
top of the magnetic body interpreted at ~210 m
Company: Adelaide Resources Limited
Grid reference: GDA94 Zone 53K, 357759mE, 7792525mN
EOH: 381.65 m
Dip: -60°
Azimuth: 011°
Samples: TC20PGF052–055
Hylogger HDP: Processed, no HDP summery; data 
available from NVCL

Petrology

Adelaide Resources drilled R2ARD17 as part of the same 
drilling program with R27ARD18. They reported that 
R2ARD17 intersected 86 m of Wiso Basin sedimentary 
rocks and continued into mostly coherent volcanic rocks 

until the end of the hole at 409.02 m. The company also 
reported on petrology. In this study, we focused on sampling 
the rhyolitic porphyry and its contact with the host where 
Adelaide Resources (2010) noted anomalous copper values. 

The shallower volcanic rock is represented by sample 
R2/17 130.22 (Adelaide Resources 2010) and is interpreted 
to be an altered quartz–plagioclase–hornblende–pyroxene 
porphyritic dacite (Figure 7a, b). The sample has minor 
(<1%) 0.25–2.5 mm, partially resorbed quartz phenocrysts 
and microphenocrysts; more abundant, 2 mm, albite–
sericite-altered plagioclase phenocrysts, which also form 
glomeroporphyritic aggregates of up to 4 mm; very minor, 
2.5 mm, chlorite–sericite-altered, probable hornblende 
phenocrysts; and smaller chlorite-altered, possible pyroxene 
grains disseminated in a fine-grained plagioclase–albite–
quartz–sericite groundmass. 

From 210–240 m, the hole intersected a sheared, 
altered rhyolitic porphyry. Sample R2/17 226.68 (Adelaide 
Resources 2010) and sample TC20PGF055 were collected 
from this interval (Figure 7c, d). The rock contains about 
20%, 1–8 mm, rounded and resorbed quartz phenocrysts 
and glomeroporphyritic aggregates; relatively minor, 
2–8 mm, albite–sericite ± hematite-altered feldspars; 
and rare, small mafic phenocrysts, probably biotite after 
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Figure 7. (a) R2/17 130.22 at 130 m. Albitised plagioclase phenocrysts 
with a core altered to chlorite and black-opaque secondary magnetite; 
altered mafic phenocrysts, a quartz veinlet (right hand side) and 
a quartz-chlorite veinlet in heterogeneous altered groundmass. 
(b) R2/17 260.54 at 260 m. Partly sericitised plagioclase phenocrysts 
(left hand side) and opacised mafic phenocryst (right hand side) 
in quartz-sericite-rich groundmass. c) TC20PGF055 at 232.8 m 
representing the rhyolitic porphyry. Embayed quartz phenocrysts 
and chlorite-replaced mafic phenocrysts in a quartz-feldspar-
rich groundmass. (d) TC20PGF055 showing the porphyritic 
texture and detail of mafic phenocryst totally replaced by chlorite. 
(e) TC20PGF052 at 203.8 m. Chalcopyrite  intergrowth with bornite  
and covellite, rimmed by hematite. Late pyrite has copper-sulfides 
inclusions. (f) TC20PGF052 with chalcocite intergrown with bornite  
rimmed by hematite and later pyrite. (g) TC20PGF052. Host of 
mineralization. Lath-shaped long microphenocrysts of plagioclase 
with random orientation, and chlorite defining a foliation in mafic/
intermediate volcanic rock. Bn = bornite; Chl = chlorite; Ccp = 
chalcopyrite; Cct = chalcocite; Cv = covellite; Hem = hematite; Kfs = 
K-feldspar; Pl = plagioclase; Py = pyrite; Qtz = quartz; Ser = sericite.
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replacement to iron-rich chlorite and leucoxene, all in a 
heterogeneous fine-grained quartz–sericite groundmass. 
Sericite and chlorite form the main foliation (shearing), 
which cross-cuts quartz–iron–chlorite veins in high angle. 
This porphyry is similar to that intersected by RVDD0002.

In the top and lower margins of the rhyolitic porphyry, 
the host rock is altered and associated with weak copper 
mineralisation (Adelaide Resources 2010). Sample 
TC20PPGF052 is a chlorite–sericite-altered dacite or 
andesite, with copper–iron sulfide-bearing quartz veins. 
The host of the veins (Figure 7g) contains 25–40%, 
50– 200 µm, lath-shaped, relatively fresh, microphenocrysts 
of plagioclase with simple twining and random orientation; 
5–10%, 50–100 µm, rounded quartz phenocrysts; and 
5–10%, 100–200 µm, sericite-altered feldspar (K-feldspar?) 
phenocrysts, all in a very fine-grained feldspar–chlorite and 
opaque-rich groundmass. The veins are mostly quartz with 

minor chlorite and sulfides. The quartz has two textures: a 
more common fine-grained quartz on the edge of the veins, 
and large-grained quartz commonly around sulfides. All 
quartz has undulose extinction, suggesting some degree of 
strain. Chalcocite–bornite–chalcopyrite (copper sulfides) 
are typically rimmed by hematite and pyrite (Figure 7e, f). 
The paragenetic sequence suggests precipitation of copper 
sulfides followed by later pyrite and hematite.

The lower package intersected by R2ARD17 is a sheared 
and altered quartz–plagioclase–biotite (–hornblende) 
porphyritic dacite. Sample R2/17 260.54 (Adelaide Resources 
2010), collected from this interval, contains rare, 2 mm 
quartz phenocrysts; rare albite ± sericite-altered plagioclase 
phenocrysts, occurring also in aggregates to 3 mm; and 
mafic phenocrysts up to 3 mm long (biotite ± hornblende), 
strongly altered to chlorite and leucoxene ± opaque oxide, all 
in an inequigranular opaque- and sericite-rich groundmass. 

WGR3D001, ROVER 3 PROSPECT

Drillhole details and target

Hole ID: WGR3D001
Target: Magnetic high modelled from ~260 m to 500 m 
downhole
Company: Castile Resources Pty Ltd
Grid reference: GDA94 Zone 53K, 370465mE, 7798550mN
RL: 290 m
EOH: 738.04 m
Dip: -80°
Azimuth: 270°
Samples: TC20PGF056–057
Hylogger HDP summary: HDP082 https://geoscience.
nt.gov.au/gemis/ntgsjspui/handle/1/89771

Petrology

WGR3D001 intersected Wiso Basin sedimentary rocks to 
a depth of 145 m, followed by rhyodacites and occasional 

mafic units to a maximum depth of 738 m (Figure 8a). 
The igneous package was divided in two major units: an 
upper and a lower unit (Stephens 2010). The upper unit, 
from 145 to 264 m, consists of rhyolites and rhyodacites 
with interlayered mafic units. The lower unit, from 265 m 
to 738 m, is a felsic volcanic and volcaniclastic sequence 
ranging from rhyodacite to rhyolite in composition. 

Samples TC20PGF056 and TC20PGF057 (Figure 9a, 
b) were collected from two of the largest mafic units. 
Sample TC20PGF056 is an altered basalt or diorite with 
50–65%, 0.2–1 mm, high relief and relatively fresh 
microphenocrysts of plagioclase (Ca-rich plagioclase) 
in ophitic texture and random orientation; 1–5%, 
0.2– 0.5 mm, chlorite-altered, interstitial clinopyroxene; 
1–3%. 0.2–0.5 mm, rounded, chlorite-rich mineral 
(chlorite-replaced olivine?); 1–5%, 0.05–0.1 mm 
granular opaques; and accessory interstitial quartz, all 
in a fine- to medium-grained plagioclase–chlorite–
pyroxene groundmass. Sample TC20PGF057 is similar 
to TC20PGF056 but with larger (and fresher) amounts of 
pyroxene (~ 10%). 

https://geoscience.nt.gov.au/gemis/ntgsjspui/handle/1/89771
https://geoscience.nt.gov.au/gemis/ntgsjspui/handle/1/89771
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Figure 8. Schematic drillholes lithology with notes and location of samples collected. (a) Drillhole WGR3D001. (b) Drillhole T3/2.
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Figure 9. Drillhole WGR3D001. (a and b) Sample TC20PGF056 and TC20PGF057 respectively, from the basaltic layers in WGR3D001. 
Fine-grained clinopyroxene basalt with microphenocrysts of plagioclase and pyroxene in ophitic texture. Olivine? completely replaced 
by chlorite. The groundmass is formed by the same plagioclase-pyroxene-chlorite, and rare quartz. Sample TC20PGF056 is strongly 
altered by chlorite and carbonate veining. Drillhole T3/2. (c and d) Sample TC20PGF072 at 87.2 m. (c) Mafic mineral altered to chlorite 
and opaques in a coherent dacitic volcanic rock. (d) Glomeroporphyritic texture in flow-banded zone. (e) Sample TC20PGF074 at 274.3 m. 
Fine-grained graded volcaniclastic sandstone with graded banding. (f) Sample TC20PGF075 at 283.8 m. Chlorite-altered, poorly sorted, 
clast-supported massive to medium-bedded, polymictic coarse-grained (volcaniclastic?) sandstone. Chl = chlorite; Cpx = clinopyroxene; 
Pl = plagioclase.
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T3/2

Drillhole details and target

Hole ID: T3/2
Target: Geochemical anomaly (Au and Pb) from RAB 
drilling (anomaly T3) with a coincident magnetic anomaly
Company: Occidental Minerals Corporation of Australia
Grid reference: GDA94 Zone 53K, 391580mE, 7788536mN
EOH: 283 m
Dip: -60°
Azimuth: 015°
Samples: TC20PGF072–075
Hylogger HDP: Not processed. Data available via special 
request to InfoCentre (NTGS)

Petrology

T3/2 intersected loamy sand to 22 m depth, then dacitic 
and rhyodacitic volcanic rocks to EOH. Swingler (1982) 
divided the volcanic rocks into three major groups: an 
upper unit of flow-banded porphyritic trachyte lava with 
scattered xenoliths and dacitic agglomerate bands between 
130–137 m; a middle unit of rhyodacitic agglomerate with 
bands of lithic-crystal tuff, ash-fall and flow tuff, in places 
andesitic; and finally, a lower unit of rhyodacitic crystal-
lithic tuff with bands of ash-fall and flow tuff (Figure 8b). 

In this study, two samples for petrology and geochemical 
analysis were taken from the upper unit, and two from 
the lower unit. The interpretation of the petrology is 
slightly different from that of the company report. The 
uppermost samples (TC20PGF072 and TC20PGF073) are 
glomeroporphyritic dacitic coherent volcanic rocks (lava?). 
The fabric of the rock is porphyritic and has a clear flow-
banded foliation defined by thin quartz–carbonate ribbons. 
The porphyritic components are 40–45%, 0.5–1 mm, 
anhedral to rounded, relatively fresh plagioclase phenocrysts; 
30–35%, 1–2 mm, anhedral to rounded K-feldspars; and 
10–15%, 0.1–1 mm, chlorite–carbonate replacing mafic 
euhedral phenocrysts (amphibole?), all in an aphanitic to 
fine-grained quartz–felspathic groundmass (Figure 9c, d). 
The feldspars typically form glomeroporphyritic textures 
with rounded clusters of 1–2 mm, wrapped by the flow-
banded quartz ribbons. The rock shows no evidence of 
metamorphic foliation, only flow-banded foliation. 

The lower unit is represented by samples TC20PGF074 
and TC20PGF075 (Figure 9e, f). Contrary to the company 
report (Swingler 1982), there is no clear evidence of volcanic 
origin for these intervals. They are interpreted as interlayered 
siltstone and sandstone, ie similar to a turbiditic sequence. 
Sample TC20PGF074, at 274.3 m, represents a chlorite-
altered, very finely-bedded, fine-grained, graded sandstone/
siltstone (Figure 9e). The coarser grained layers have 
50–55%, 10–50 µm, sub angular to angular quartz grains; 
30–35%, 10–40 µm, sericite-altered feldspars; and 10–15%, 
5–10 µm, chlorite-rich grains, all in a very fine-grained 
quartz–feldspathic sericite matrix. Sample TC20PGF075, at 
283.8 m, represents a chlorite-altered, poorly sorted, clast-
supported, massive to medium-bedded, polymict coarse-
grained sandstone (Figure 9f). The clasts are 70–75%, 
0.1– 1 mm angular quartz grains; 20–25%, 0.1– 1 mm rounded 

to sub-angular lithics (four major groups: carbonate-rich, 
sericite-rich, chlorite-rich, and siltstone); 7–10%, 0.1– 0.5 mm, 
subhedral and relatively fresh plagioclase grains; and 1–5%, 
0.1–0.5 mm, sub-angular and sericite-altered K-feldspars, all 
in a quartz–carbonate–feldspar–chlorite–sericite 10–50 µm 
matrix. There is a weak metamorphic foliation defined by 
sericite in all the intervals.

CONCLUSION

Detailed logging and petrographic studies of six relatively 
unmineralised drillholes located in northern, central and 
southeastern areas of the Rover field revealed volcanic and 
volcaniclastic rocks of variable composition, from dacitic–
andesitic coherent volcanic rocks with lesser basaltic 
intervals, to more fractionated rhyolitic volcaniclastic rocks. 
This variable composition and facies of the igneous rocks 
in the Rover field suggest bimodal volcanism characterised 
by: (i) less fractionated dacitic–andesitic coherent volcanic 
facies in the east and north of the Rover field; (ii) mafic 
volcanism, as evidenced in the basaltic layers, to the north of 
the field; and (iii) a more fractionated rhyolitic volcaniclastic 
facies to the centre and west of the field, where base metal 
mineralisation is hosted. 
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APPENDIX 1: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE RVDD0001, SAMPLES BW20PGF007–BW20PGF030

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Figure 1. Sample BW20PGF007. 
Photomicrograph showing partially 
sericite-altered plagioclase phenocrysts 
in a chlorite (dark to opaque) fine-
grained iron-stained groundmass. 
Transmitted, cross-polarised light.

Hole ID: RVDD001
Sample ID: BW20PGF007
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 318 m
Rock Name (from thin section): Sericite–chlorite-altered porphyritic andesite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral Abundance 
(%) Origin/location Character

Orthoclase 50 as phenocrysts and forming agglomerates partially altered to sericite. Unzoned

Plagioclase 30 as phenocrysts 0.1–0.3 mm long euhedral phenocrysts, randomly oriented

Quartz 10 in groundmass and as thin quartz vein small rounded eyes in groundmass, with fuzzy edges

Sericite 5 altering feldspars and in groundmass very fine-grained

Chlorite 5 altering ferromagnesian minerals altering and pseudomorphing mafic minerals; these mafic minerals 
have hornblende habits and similar size than feldspars. 

Opaques accessory disseminated in groundmass subhedral isolated grains; potentially magnetite replaced by hematite

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a partially altered porphyritic andesite/dacite. The most abundant component is alkali feldspar and 
totally chlorite-replaced minerals in an aphanitic groundmass. The groundmass is mostly composed of sericite but also 
contains small 10–100 µm rounded quartz eyes and other unknown minerals. In plane polarisers, the groundmass is light 
red-brownish, possibly due to hematite staining. K-feldspar forms 0.2–1 mm euhedral phenocrysts, which makes up the 
porphyritic texture in the rock. The phenocrysts have the classic Carlsbad twinning and are rarely zoned with inclusions. 
Orthoclase also forms 1–2 mm agglomerates with interstitial chlorite. The other most common feldspar is plagioclase as 
0.1–0.3 mm long phenocrysts randomly oriented in the groundmass. All feldspars are partially altered to sericite. Chlorite is 
exclusively altering subhedral ferromagnesian minerals and also forms interstitial material in agglomerates. This light green 
chlorite has very dark interference colours and often is almost isotropic when in crossed polarisers. Opaques are mostly 
hematite replacing disseminated blocky minerals (magnetite? pyrite?).

Photomicrograph
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Hole ID: RVDD001
Sample ID: BW20PGF008
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 342 m
Rock Name (from thin section): Sericite–chlorite-altered porphyritic andesite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Plagioclase 60 as phenocrysts and forming 
agglomerates partially altered to sericite; unzoned 0.1–2 mm phenocrysts

Quartz 15 in groundmass and as thin quartz vein small rounded eyes in groundmass, with fuzzy edges, and in the 
matrix

Lithic fragments 5 in groundmass fuzzy borders and usually with larger modal content of chlorite and 
larger alkali feldspars

Sericite 5 altering feldspars and in groundmass very fine-grained

Chlorite 5 altering ferromagnesian minerals and 
disseminated in the matrix altering and pseudomorphing mafic minerals. 

Opaques accessory disseminated in groundmass subhedral isolated grains; potentially magnetite replaced by hematite
Zircon accessory disseminated in the matrix small rounded grains; maximum 20 µm

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly-altered porphyritic andesite. The most abundant component is plagioclase and totally 
chlorite-replaced minerals in an aphanitic hematite-stained groundmass. The groundmass is mostly composed of quartz–
sericite and also contains small 10–100 µm rounded quartz eyes. Some areas of the matrix are composed of larger quartz 
grains. In plane polarisers, the groundmass is light red-brownish, possibly due to hematite staining. Plagioclase forms 0.1–
2 mm euhedral phenocrysts, which makes up the porphyritic texture in the rock. The phenocrysts have the classic Carlsbad 
twinning and are rarely zoned with inclusions. Some of the larger alkali feldspar typically forms 1–2 mm agglomerates with 
interstitial chlorite. Plagioclase forms 0.1–0.3 mm long phenocrysts randomly oriented in the groundmass. All feldspars are 
partially altered to sericite. Chlorite is exclusively altering subhedral ferromagnesian minerals and also forms interstitial 
material in agglomerates. This light green chlorite has very dark interference colours and is often almost isotropic when in 
crossed polarisers. The sericite and chlorite in the matrix trend to form a very weak foliation. Opaques are mostly hematite 
replacing disseminated blocky minerals (magnetite? pyrite?).

Photomicrographs

Figure 2. Sample BW20PGF008.  
Photomicrograph of plagioclase 
phenocrysts randomly oriented in a 
chlorite-rich groundmass. Transmitted, 
plane-polarised light.
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Figure 3. Sample BW20PGF008. Scanned thin section (approx. 2 × 5 cm) showing glomeroporphyritic 
texture on feldspars and chlorite-rich agglomerates.



20NTGS Record 2021-005 

Hole ID: RVDD001
Sample ID: BW20PGF009
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 375 m
Rock Name (from thin section): Carbonate–sericite–chlorite-altered porphyritic andesite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral Abundance 
(%) Origin/location Character

Quartz 65 in matrix and as isolated 
rounded phenocrysts

mosaic of anhedral quartz texture forming the matrix 
and typical rounded phenocrysts 

Plagioclase 20 as phenocrysts in the matrix and 
forming agglomerates

10–500 µm crystals strongly altered to sericite and with 
interstitial carbonate

Carbonate 
(calcite?) 10 interstitial in matrix and as 

subhedral 100–200 µm crystals
sometimes carbonate seems to be pseudomorphing large 
blocky minerals with similar habit to the feldspars

Sericite 3 everywhere; mostly in matrix 
and replacing feldspars as in previous samples; sericite is not forming foliation.

Opaques accessory in the matrix as isolated grains see sample BW20PGF007 (polished) with same mineral 
paragenesis

Zircon accessory in the matrix rounded inherited zircon grains in the matrix

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a strongly-altered andesite. The rock is very similar to the BW20PGF007, 008 and 011, but in this case 
carbonate is altering large parts of the matrix and potentially pseudomorphing large minerals with a habit similar to feldspars. 
The matrix is weakly stained to hematite. 

The rock is not foliated. Quartz is the most abundant mineral, mostly forming the fine-grained matrix (20–50 µm) and 
as 1–3% isolated, rounded 10–50 µm phenocrysts (quartz eyes). Feldspar is mostly plagioclase and is randomly oriented (no 
magmatic foliation) as 50–500 µm, euhedral to subhedral phenocrysts strongly altered to sericite. There are some isolated 
plagioclase (albite) crystals that are not fully altered to sericite. 

Photomicrograph

Figure 4. Sample BW20PGF009.  
Photomicrograph of pervasive carbonate 
alteration on porphyritic andesite. 
Transmitted, cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF0011
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 403 m
Rock Name (from thin section): Sericite–chlorite-altered porphyritic rhyolite/dacite with carbonate veins and hematite–
magnetite–chlorite–quartz-bearing veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral Abundance
(%) Origin/location Character

Orthoclase 50 as phenocrysts and forming agglomerates partially altered to sericite; unzoned

Plagioclase 25 as phenocrysts 0.1–0.3 mm long euhedral phenocrysts, randomly 
oriented

Quartz 10 in groundmass and as thin quartz vein Small rounded eyes in groundmass, with fuzzy edges

Sericite 7 altering feldspars and in groundmass very fine-grained

Chlorite 5 altering ferromagnesian minerals altering and as pseudomorphs of mafic minerals; they 
have an hornblende habit and similar size to feldspars. 

Carbonate 3 interstitial in groundmass and in hairy 
veins possible calcite

Magnetite accessory disseminated in groundmass in euhedral crystals disseminated in the groundmass; 
partially replaced by hematite

Hematite accessory disseminated in groundmass replacing and as pseudomorphs after magnetite

Vein

Specular hematite 50 replacing magnetite in agglomerates 
within the vein specular texture

Quartz 30 in agglomerates very fine-grained mosaic quartz

Chlorite 10 interstitial with quartz in small flakes

Magnetite 10 with hematite amorphous relicts

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a strongly altered porphyritic rhyolite/dacite. Very similar to BW20PGF007 but with stronger sericite 
alteration and hairy carbonate and quartz veins. Also one hematite–magnetite vein. The most abundant component is alkali 
feldspars and totally chlorite-replaced minerals in an aphanitic groundmass. The groundmass is mostly composed of sericite; it 
contains also small 10–100 µm rounded quartz eyes and other unknown minerals. In plane polarisers, the groundmass is light 
red-brownish possible due to hematite staining. There are many spherulites in the matrix, typically surrounded by chlorite. 
Orthoclase forms 0.2–1 mm euhedral phenocrysts that makes up the porphyritic texture in the rock. The phenocrysts have 
the classic Carlsbad twinning and they are rarely zoned with inclusions. Orthoclase also forms 1–2 mm agglomerates with 
interstitial chlorite. The other most common feldspar is plagioclase that forms 0.1–0.3 mm long phenocrysts randomly oriented 
in the groundmass. All feldspars are partially altered to sericite. Chlorite is exclusively altering subhedral ferromagnesian 
minerals and also forms interstitial material in agglomerates. This light green chlorite has very dark interference colours and 
is often almost isotropic when in crossed polarisers. Opaques are mostly hematite replacing disseminated blocky magnetite; 
there is also fresh magnetite with the classic habit. There is a vein cross-cutting the entire rock composed mostly of specular 
hematite with interstitial fine-grained quartz. Hematite is replacing magnetite. There is a later hairy vein/fracture composed 
exclusively of pyrite cross-cutting the hematite vein. 
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Figure 5. Sample BW20PGF011. 
Photomicrograph of spherulites 
in chlorite and large plagioclase 
phenocrysts. Transmitted, plane-
polarised light.

Figure 6. Photomicrograph of hematite 
(light grey) replacing magnetite (cream 
colours) grains in a quartz–chlorite 
groundmass. Field of view is 1 mm 
across. Reflected, plane-polarised light.

Photomicrographs
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Hole ID: RVDD001
Sample ID: BW20PGF012
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 425 m
Rock Name (from thin section): Foliated, sericite–chlorite-altered volcaniclastic litharenite/arkosic arenite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Lithics 50 variable sizes of siltstone, sandstone, arkosic 
lithics, altered to sericite 1–3 mm elongated lithics, wrapped by foliation

Quartz 20 Forming the groundmass, in clasts within 
lithics, and as phenoclasts in the groundmass

groundmass (very fine-grained - chert); phenoclasts 
isolated in groundmass, typically embayed

K-feldspar 15 as clasts and forming agglomerates in lithics subhedral and strongly altered to sericite and carbonate

Sericite 5 groundmass and replacing feldspars together with the chlorite, form a metamorphic foliation

Chlorite 5 in the groundmass

Carbonate 5 in the groundmass and as patches within 
altered feldspars

fine grained in the groundmass, and forming single 
crystals when altering feldspars

Pyrite accessory disseminated in groundmass

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?)

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is a foliated and chlorite–sericite-altered volcaniclastic litharenite or arkosic arenite. The lithics, quartz and 
feldspars form the clastic phases; the very fine-grained sericite, chlorite and carbonate form the groundmass. The rock is 
strongly foliated, possibly sheared. Lithics are variable in nature, mostly angular (texturally immature) meta-siltstone and 
medium-grained sandstone. The feldspars are alkali feldspars, possible orthoclase, subhedral and strongly altered to sericite. 
Some large feldspars have large patchy carbonate within, associated with sericite. The carbonate (calcite?) is also forming 
irregular patches in the groundmass. The carbonate is very fine-grained in the groundmass. Sericite is also noted in the 
groundmass and as alteration of feldspars. Chlorite is in both the groundmass and altering/replacing clasts (ferromagnesian 
minerals or mafic clasts). The opaques are mostly 100–200 µm pyrite and hematite disseminated in the groundmass.

Photomicrograph

Figure 7. Sample BW20PGF012. 
Photomicrograph of sericite forming 
a foliation and embayed quartz clasts 
in the middle of the image. Field of 
view 2 mm across. Transmitted, cross-
polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF013
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 451 m
Rock Name (from thin section): Foliated, sericite–chlorite-altered volcaniclastic arkosic arenite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

K-feldspar 35 as clasts and forming agglomerates in lithic 
fragments

subhedral and strongly altered to sericite and 
sometimes with carbonate patches within

Quartz 30 forming the groundmass, in clasts within lithics, 
and as clasts in the groundmass

groundmass (very fine-grained – chert; clasts isolated 
in groundmass, typically embayed; some lithic 
fragments are 80% rounded quartz grains/clasts

Lithics 15 variable sizes of siltstone, sandstone, arkosic 
lithics, altered to sericite and chlorite 1–3 mm elongated lithics, wrapped by foliation

Plagioclase (albite?) 5 as clasts in the groundmass and within lithic 
fragments euhedral, unzoned and relatively unaltered 

Carbonate 5 in the groundmass, as patches within altered 
feldspars and forming veinlets

fine-grained in the groundmass, and forming single 
crystals when altering feldspars; the carbonate veins 
typically with quartz

Sericite 5 groundmass and replacing feldspars together with the chlorite, form a metamorphic 
foliation

Chlorite 5 in the groundmass and altering mafic minerals some lithic fragments are richer in chlorite

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?)

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to BW20PGF012, a foliated and chlorite–sericite-altered volcaniclastic arkosic arenite. The difference 
is the presence of plagioclase and additional carbonate. The lithics, quartz and feldspars form the clastic phase; the very 
fine-grained quartz, sericite, chlorite and carbonate form the groundmass. The rock is foliated. Lithics are variable in nature, 
mostly angular (texturally immature) meta-siltstone and medium-grained sandstone. There is one 3 cm lithic fragment that 
is richer in chlorite than the rest of the sample. There are also some lithic fragments composed of 80% rounded quartz grains 
with interstitial carbonate. The feldspars are mostly alkali feldspar, possible orthoclase, subhedral and strongly altered to 
sericite. Some large feldspars contain large patchy carbonate associated with sericite. The groundmass is ~5% plagioclase 
grains. Carbonate is found as irregular patches in the groundmass, as veins with quartz, and as interstitial fill in the lithic 
fragments. The carbonate in the groundmass is very fine-grained. Sericite is also noted in the groundmass and as alteration of 
feldspars. Chlorite is in both the groundmass and altering/replacing clasts (ferromagnesian minerals or mafic clasts). Micas 
define the foliation. The opaques are mostly 100–200 µm hematite pseudomorphing blocky minerals, disseminated in the 
groundmass.
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Photomicrographs

Figure 8. Sample BW20PGF013. 
Photomicrograph of rounded quartz 
clasts in very fine-grained quartz–
sericite–chlorite and carbonate 
groundmass. Transmitted, cross-
polarised light.

Figure 9. Sample BW20PGF013. 
Photomicrograph of K-feldspar (left 
side) and plagioclase grains in a fine-
grained groundmass. Carbonate patches 
are interstitial in the groundmass (right 
side). Transmitted, cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF014
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 468 m
Rock Name (from thin section): Foliated, coarse-grained, chlorite–sericite-altered volcaniclastic arkosic arenite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral /phase Abundance 
(%) Origin/location Character

Quartz 50
forming the fine-grained groundmass, 
in clasts within lithics, and as rounded 
grains in the groundmass

in the groundmass as 10–20 µm mosaic; as grains isolated in 
groundmass, typically rounded and embayed

K-feldspar 35 as clasts and forming agglomerates in 
lithic fragments

100–150 µm clasts; subhedral and altered to sericite with 
patches of carbonate within

Plagioclase 
(albite?) 5 as clasts in the groundmass euhedral, unzoned and weakly altered to sericite 

Lithics 5
variable sized coarse-grained arkosic 
lithics or agglomerates; few rounded 
siltstone and sandstone grains.

elongated lithics, wrapped by foliation

Sericite 3–2 groundmass and replacing feldspars together with the chlorite, form a metamorphic foliation; 
sericite mostly forming the second weaker foliation

Chlorite 2 in the groundmass and altering mafic 
minerals

some lithic fragments are richer in chlorite; chlorite forms 
first and stronger foliation.

Carbonate 1 in the groundmass and forming veinlets fine-grained in the groundmass, forming amorphous 
10– 50 µm patches; carbonate veins are typically with quartz

Zircon accessory disseminated in groundmass inherited zircon

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to samples BW20PGF011–13, all of which are part of the same package. The sample is a foliated 
chlorite–sericite–carbonate-altered volcaniclastic arkosic arenite. The lithics, quartz and feldspars form the clastic phases; 
the very fine-grained quartz, sericite, chlorite and carbonate form the groundmass. The rock is foliated, and two foliations 
are noticed in high angle with each other. The first and stronger foliation is defined mostly by chlorite, and the second and 
weaker foliation, by sericite. 

The feldspars are variable in size (the bulk between 100–150 µm) and are mostly alkali feldspar. They are altered to 
sericite and in many cases contain carbonate patches. There are lesser plagioclase grains, euhedral and relatively unaltered 
(in comparison with the alkali feldspars). Quartz forms rounded grains disseminated throughout the sample, ranging between 
50–200 µm; the quartz also forms a very fine-grained groundmass mixed with chlorite. Lithics are variable in nature, mostly 
angular (texturally immature) meta-siltstone and medium-grained sandstone. As in the previous samples, there are also 
some lithic fragments composed of 80% rounded quartz grains with interstitial carbonate. The carbonate is common in this 
sample. It is found as irregular patches in the groundmass, as veins with quartz, and as interstitial fill in the lithic fragments. 
The carbonate in the groundmass is very fine-grained. Sericite is also noted in the groundmass and as alteration of feldspars. 
Chlorite is in both the groundmass and altering/replacing clasts (ferromagnesian minerals or mafic clasts). The opaques are 
mostly 100–200 µm hematite pseudomorphing blocky minerals, disseminated in the groundmass.
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Photomicrograph

Figure 10. Sample BW20PGF014. 
Photomicrograph of partially altered 
feldspar clast and interstitial carbonate 
in a foliated arkose. Transmitted, cross-
polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF015
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 488 m
Rock Name (from thin section): Foliated, coarse-grained, chlorite–sericite-altered volcaniclastic arkosic arenite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

K-feldspar
(sanidine) 40 as clasts and forming agglomerates in lithic 

fragments
5mm–100 µm clasts; subhedral and strongly altered to 
sericite; rarely with thin rim of plagioclase

Quartz 25
forming the fine-grained groundmass, in clasts 
within lithics, and as rounded grains in the 
groundmass

as grains isolated in groundmass, typically rounded and 
embayed. 

Plagioclase 
(albite?) 15 as clasts in the groundmass euhedral, unzoned and weakly altered to sericite 

Lithics 5 variable sizes of coarse-grained arkosic lithics 
or agglomerates elongated lithics, wrapped by foliation

Chlorite 8 in the groundmass and altering mafic minerals some lithic fragments are richer in chlorite

Sericite 2 groundmass and replacing feldspars together with the chlorite, form a metamorphic foliation

Carbonate accessory in the groundmass and forming veinlets fine-grained in the groundmass; the carbonate veins 
typically with quartz

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?)

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to samples BW20PGF012–14. It represents a foliated and chlorite–sericite-altered volcaniclastic 
arkosic arenite. The difference in this sample is the relative modal content of minerals and phases. The lithics, quartz and 
feldspars form the clastic phases; the very fine-grained quartz, sericite, chlorite and carbonate form the groundmass. The 
rock is foliated. The feldspars are variable in size, from 5 mm to 100 µm, and are mostly alkali feldspar (sanidine). They 
are altered to sericite and in many cases, contain inclusions in the core. There are lesser plagioclase grains, euhedral and 
relatively unaltered (in comparison with the sanidine). Quartz forms rounded grains disseminated throughout the sample, 
ranging between 50–200 µm in size; they also form a very fine-grained groundmass mixed with chlorite. Lithics are variable 
in nature, mostly angular (texturally immature) meta-siltstone and medium-grained sandstone. As in the previous sample, 
there are also some lithic fragments composed of 80% rounded quartz grains with interstitial carbonate. The carbonate is 
rare in this sample. It is found as irregular patches in the groundmass, as veins with quartz, and as interstitial fill in the lithic 
fragments. The carbonate in the groundmass is very fine-grained. Sericite is also noted in the groundmass and as alteration 
of feldspars. Chlorite is in both the groundmass and altering/replacing clasts (ferromagnesian minerals or mafic clasts). The 
micas define the foliation. The opaques are mostly 100–200 µm hematite pseudomorphing blocky minerals, disseminated in 
the groundmass.
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Photomicrograph

Figure 11. Sample BW20PGF015. 
Photomicrograph of foliated 
volcaniclastic arkose. Large plagioclase 
clast and chlorite-replaced clasts 
(top of the image) in a fine-grained, 
quartz–sericite–chlorite and carbonate 
groundmass. Field of view is 2 mm 
across. Transmitted, cross-polarised 
light.
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Hole ID: RVDD001
Sample ID: BW20PGF016
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 230 m
Rock Name (from thin section): Fine-grained, sericite–carbonate–chlorite-altered porphyritic feldspar-phyric rhyolite/dacite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 40 forming the fine-grained matrix, and as 
phenocrysts

forming the matrix, and as larger phenocrysts typically 
angular

K-feldspar
(sanidine) 35 as phenocrysts and forming agglomerates 

with quartz and chlorite

1–3 mm phenocrysts; euhedral to subhedral and altered 
to sericite and carbonate; most of them stained by 
hematite; smaller 200 µm long sanidine disseminated 
in the matrix

Plagioclase (albite) 10 forming agglomerates with K-feldspar and 
chlorite

albite–oligoclase, subhedral and mostly in 
agglomerates; rarely altered to sericite. No hematite 
staining

Sericite 5 matrix and replacing feldspars together with the chlorite, form a metamorphic 
foliation. 

Carbonate 5 in the matrix mostly as interstitial amorphous grains in the matrix, 
and filling inter-grain space or fractures. 

Chlorite 3
in the matrix mostly as rims on clasts 
and replacing mafic minerals; also within 
amygdule-like voids in the matrix

fine-grained granular in the matrix almost isotropic in 
crossed polars; chlorite forms the main foliation

Hematite 2 disseminated in matrix and within 
feldspar agglomerates

replacing blocky minerals (martite?), and staining 
feldspars in the matrix

Opaques accessory matrix granular disseminated in the matrix and within 
feldspar agglomerates

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly foliated, coarse-grained, altered porphyritic feldspar–phyric rhyolite/dacite. The metamorphic 
grade is low greenschist. The main foliation is associated with chlorite and with a volcaniclastic flow, with feldspars oriented 
along the flow direction. The main clastic components are alkali feldspar, most likely sanidine, which sometimes forms 
1–3 mm agglomerates with plagioclase, quartz and chlorite. The other clastic component is quartz in the form of isolated 
0.5–1 mm angular clasts. The matrix is very fine- to medium-grained, comprised of quartz, sericite and chlorite. It appears 
to have hematite staining as the feldspars have a reddish colour in plane polarisers. Plagioclase (albite) is interlocked in the 
agglomerates and weakly altered to sericite. The phenocrysts of feldspars are variable in size, from 1–3 mm, and up to 100 µm 
in the matrix. They are mostly alkali feldspar (sanidine) and are relatively unaffected by transport (euhedral phenoclasts). 
They are altered to sericite and often have inclusions and irregular carbonate patches in the core. Plagioclase is present mostly 
as isolated subhedral, 50–100 µm phenocrysts in the matrix. The extinction angles indicate compositions between albite and 
oligoclase. The carbonate is found as irregular patches in the matrix and in the large feldspars, and as fracture-filling. Sericite 
is in the matrix and in altering feldspars. Chlorite is in both the matrix and altering/replacing mafic clasts/minerals, and 
usually around quartz–feldspar clasts. The opaques are mostly 100–200 µm grains disseminated in the matrix.



31 NTGS Record 2021-005 

Photomicrographs

Figure 13. Sample BW20PGF016. 
Photomicrograph of glomeroporphyritic 
texture on feldspars on a fine-
grained mostly isotropic groundmass. 
Transmitted, cross-polarised light.

Figure 12. Sample BW20PGF016 
- Photomicrograph of porphyritic 
feldspar-phyric dacite. Euhedral feldspar 
phenocrysts in a fine-grained chlorite 
and hematite-stained groundmass. 
Transmitted, plane-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF017
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 230 m
Rock Name (from thin section): Fine-grained, sericite–carbonate–chlorite-altered glomeroporphyritic rhyolite/dacite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 40 forming the fine-grained matrix, and as 
phenocryst fragments forming the matrix, and as larger phenocrysts typically angular

K-feldspar
(sanidine) 35 as phenocrysts and forming 

agglomerates with quartz and chlorite

1–3 mm phenocrysts; euhedral to subhedral and altered to 
sericite and carbonate; most are stained by hematite; smaller 
200 µm long sanidine disseminated in the matrix

Plagioclase 
(albite) 10 forming agglomerates with K-feldspar 

and chlorite
albite–oligoclase, subhedral and mostly in agglomerates; rarely 
altered to sericite. 

Carbonate 8 in the matrix and in veinlets together 
with quartz

mostly as interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures; also in vein with quartz

Sericite 3 matrix and replacing feldspars together with the chlorite, form a metamorphic foliation. 

Chlorite 2

in the matrix mostly as rims on clasts 
and replacing mafic minerals; also 
within amygdule-like voids in the 
matrix

fine-grained granular in the matrix; almost isotropic in crossed 
polars; forms the main foliation

Hematite 2 disseminated in matrix and within 
feldspar agglomerates

replacing blocky minerals (martite?), and staining feldspars in 
the matrix

Opaques accessory matrix granular disseminated in the matrix and within feldspar 
agglomerates

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to BW20PGF016 but with carbonate veinlets and more plagioclase, feldspar agglomerates. It represents 
a weakly foliated coarse-grained altered rhyolite or dacite. The metamorphic grade is low greenschist. The main foliation is 
associated with chlorite and also with a volcaniclastic flow, ie feldspars oriented along the flow direction. The main clastic 
components are alkali feldspars, most likely sanidine, which sometimes forms 1–3 mm agglomerates with plagioclase, quartz 
and chlorite. The other clastic component is quartz in the form of isolated 0.5–1 mm angular clasts. The matrix is very fine- 
to medium-grained, comprised of quartz, sericite and chlorite. It appears to have hematite staining as the feldspars have a 
reddish colour in plane polarisers. Plagioclase (albite) is interlocked in the agglomerates and weakly altered to sericite. The 
phenocrysts of feldspars are variable in size, from 1–3 mm, and up to 100 µm in the matrix. They are mostly alkali feldspar 
(sanidine) and relatively unaffected by transport (euhedral phenoclasts). They are altered to sericite and often have inclusions 
and irregular carbonate patches in the core. Plagioclase is present mostly as isolated subhedral 50–100 µm phenocrysts in 
the matrix. The extinction angles indicate compositions between albite and oligoclase. The carbonate is found as irregular 
patches in the matrix and in the large feldspars, and as fracture-fillings. Sericite is in the matrix and in altering feldspars. 
Chlorite is in both the matrix and altering/replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. The 
opaques are mostly 100–200 µm grains disseminated in the matrix.
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Photomicrographs

Figure 14. Sample BW20PGF017. Scanned thin section of dacite depicting fabric (~ 2.5 × 5 cm).

Figure 15. Sample BW20PGF017. 
Photomicrograph of glomeroporphyritic 
texture on feldspars in mostly isotropic 
groundmass. Interstitial carbonate. 
Transmitted, cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF018
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 267.5 m
Rock Name (from thin section): Medium-grained, sericite–carbonate–chlorite-altered glomeroporphyritic rhyolite with 
carbonate–quartz vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 45 forming the fine-grained matrix, and in 
agglomerates with feldspars

forming the matrix, and as larger phenocrysts typically as 
embayed rounded phenocrysts

K-feldspar
(sanidine) 25 as phenocrysts and forming agglomerates 

with quartz and chlorite

1–3 mm phenocrysts; euhedral to subhedral and altered to 
sericite and carbonate; most are stained by hematite; smaller 
200 µm long sanidine disseminated in the matrix

Plagioclase (albite) 15 forming agglomerates with K-feldspar and 
chlorite

albite–oligoclase, subhedral and mostly in agglomerates; 
rarely altered to sericite. 

Carbonate 10 in the matrix and in vein together with 
quartz

mostly as interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures; also forming a vein 
with quartz

Sericite 3 matrix and replacing feldspars together with the chlorite, form a metamorphic foliation. 

Chlorite 2
in the matrix mostly as rims on clasts 
and replacing mafic minerals; also within 
amygdule-like voids in the matrix

fine-grained granular in the matrix almost isotropic in 
crossed polars; chlorite forms the main foliation

Hematite accessory disseminated in matrix and within feldspar 
agglomerates

replacing blocky minerals (martite?), and staining feldspars 
in the matrix

Opaques accessory matrix granular disseminated in the matrix and within feldspar 
agglomerates

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to BW20PGF017 but with more quartz and plagioclase, and less feldspar agglomerates and chlorite. It 
represents a weakly foliated, coarse-grained, altered glomeroporphyritic rhyolite. The metamorphic grade is low greenschist. 
The main foliation is associated with chlorite and also with a very faint volcaniclastic flow defined by feldspars oriented 
along the flow direction. The main clastic components are alkali feldspars, most likely sanidine, which sometimes forms 
1–3 mm agglomerates with plagioclase, quartz and chlorite. The other clastic component is quartz in the form of isolated 
0.5–1 mm-embayed rounded phenocrysts. There is a 0.5 cm thick quartz–carbonate vein with quartz and carbonate crystals 
up to 0.5 mm in size. 

The matrix is very fine- to medium-grained, comprised of quartz, sericite and chlorite. It appears to have hematite staining 
as the feldspars have a reddish colour in plane polarisers. Plagioclase (albite) is interlocked in the agglomerates and weakly 
altered to sericite. The phenocrysts of feldspars are variable in size, from 1–3 mm, and up to 100 µm in the matrix. They are 
mostly alkali feldspars (sanidine), and relatively unaffected by transport (euhedral phenoclasts). They are altered to sericite 
and, in many cases, have inclusions and irregular carbonate patches in the core. Plagioclase is present mostly as isolated 
subhedral 50–100 µm phenocrysts in the matrix. The extinction angles indicate compositions between albite and oligoclase. 
The carbonate is found as irregular patches in the matrix and in the large feldspars, and as fracture-fillings. Sericite is in 
the matrix and in altering feldspars. Chlorite is in both the matrix and altering/replacing mafic clasts/minerals, and usually 
around quartz–feldspar clasts. The opaques are mostly 100–200 µm grains disseminated in the matrix.
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Photomicrograph

Figure 16. Photomicrograph of 
plagioclase phenocryst and rounded 
quartz grain in weakly foliated 
rhyolite. Minor interstitial carbonate. 
Transmitted, cross-polarised light  
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Hole ID: RVDD001
Sample ID: BW20PGF019
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 269.95 m
Rock Name (from thin section): Medium-grained, sericite–carbonate–chlorite-altered glomeroporphyritic dacite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 45 forming the matrix and in veins forming the matrix, in quartz-rich domains, and as 
phenocrysts typically angular

K-feldspar
(sanidine) 30

as phenocrysts and forming 
agglomerates/cumulates with 
quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and 
altered to sericite and carbonate; most of them stained by 
hematite; smaller 200 µm long sanidine disseminated in 
the matrix. 

Plagioclase (albite) 10 forming agglomerates/cumulates 
with K-feldspar and chlorite

oligoclase–andesine (30° extinction angle), subhedral 
and mostly in agglomerates; rarely altered to sericite; 
some are rimmed by new plagioclase.

Carbonate 10 in the matrix and in veinlets 
together with quartz

mostly as interstitial amorphous grains in the matrix, 
and filling inter-grain space or fractures; also in vein 
with quartz and/or chlorite

Chlorite 3

in the matrix mostly as rims on 
clasts and replacing mafic minerals; 
also within amygdule-like voids in 
the matrix

fine-grained granular in the matrix almost isotropic in 
crossed polarisers.

Sericite 1 matrix and replacing feldspars unlike in other shallower samples; the sericite do not 
form a foliation here 

Hematite 1 disseminated in matrix and within 
feldspar agglomerates

replacing blocky minerals (martite?), and staining 
feldspars in the matrix

Opaques accessory matrix granular disseminated in the matrix and within feldspar 
agglomerates

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to BW20PGF017 and 18 but with more quartz, feldspar agglomerates and carbonate. It represents a 
weakly foliated, coarse-grained, altered glomeroporphyritic dacite. There is no metamorphic or volcanic foliation as in other 
shallower samples. The metamorphic grade is low greenschist (chlorite–sericite). The main clastic components are alkali 
feldspar, most likely sanidine, which sometimes forms 1–3 mm agglomerates with plagioclase, quartz and chlorite. Alkali 
feldspar also forms 100–200 µm euhedral to subhedral phenoclasts in the matrix, with no preferred orientations. The other 
clastic component is quartz in the form of isolated 0.5–1 mm angular clasts. 

The matrix is very fine- to medium-grained, comprised of quartz, sericite and chlorite; it is also aphanitic (in plane 
polarisers). Plagioclase (oligoclase–andesine) is interlocked in the agglomerates/cumulates and weakly altered to sericite. The 
phenocrysts of feldspars are variable in size, from 100 µm to 0.5–1 mm. They are mostly alkali feldspar (sanidine) and are 
relatively unaffected by transport (euhedral phenoclasts). They are altered to sericite and often have inclusions and irregular 
carbonate patches in the larger grains. Plagioclase is present mostly as isolated subhedral 50–100 µm phenocrysts in the 
matrix. The extinction angles indicate compositions between oligoclase and andesine. Carbonate is found as irregular patches 
in the matrix and in the large feldspars, and as fracture-fillings. There are also 50–100 µm thick veinlets of quartz–carbonate. 
Sericite is in the matrix and also in altering feldspars. Chlorite is in both the matrix and altering/replacing mafic clasts/
minerals, and usually around quartz–feldspar clasts. The opaques are mostly 100–200 µm grains disseminated in the matrix. 
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Photomicrographs

Figure 17. Sample BW20PGF019. 
Photomicrograph of micro band of 
glomeroporphyritic feldspar in a iron-
stained fine-grained groundmass. 
Transmitted, cross-polarised light.

Figure 18. Sample BW20PGF019. 
Same as previous but in plane-polarised 
light. Note the interstitial chlorite in the 
glomeroporphyritic feldspars.
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Hole ID: RVDD001
Sample ID: BW20PGF020
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 279.9 m
Rock Name (from thin section): Fine-grained, carbonate–chlorite-altered glomeroporphyritic rhyodacite with quartz–
carbonate veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 45 forming the matrix and in veins forming the matrix, in quartz-rich domains, and 
as phenocrysts typically angular

K-feldspar
(sanidine) 30 as phenocrysts and forming agglomerates/

cumulates with quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral 
and altered to sericite and carbonate; most of 
them stained by hematite; smaller 200 µm long 
sanidine disseminated in the matrix. 

Plagioclase (albite) 10 forming agglomerates/cumulates with 
K-feldspar and chlorite

oligoclase–andesine (30° extinction angle); 
subhedral and mostly in agglomerates; rarely 
altered to sericite. Some are rimmed by new 
plagioclase.

Carbonate 10 in the matrix and in veinlets together with 
quartz

interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures; also in vein 
with quartz and/or chlorite

Chlorite 3
in the matrix mostly as rims on clasts 
and replacing mafic minerals; also within 
amygdule-like voids in the matrix

fine-grained granular in the matrix almost 
isotropic in crossed polarisers.

Hematite 2 disseminated in matrix and within feldspar 
agglomerates

replacing blocky minerals (martite?), and 
staining feldspars in the matrix

Sericite accessory matrix and replacing feldspars unlike in other shallower samples; the sericite do 
not form a foliation here 

Opaques accessory matrix granular disseminated in the matrix and within 
feldspar agglomerates

Veins

Quartz 80 bulk of the veins large crystals (1–2 mm) interlocked with large 
carbonate crystals

Carbonate (dolomite?) 20 interstitial in vein

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to samples BW20PGF017–19 but with more aphanitic matrix and fewer feldspar agglomerates. It 
represents an unfoliated, fine-grained, altered glomeroporphyritic rhyodacite with quartz–carbonate veins. There is no 
metamorphic or volcanic foliation as in other shallower samples. The metamorphic grade is low greenschist (chlorite–
sericite). The main clastic components are alkali feldspars, most likely sanidine, which rarely forms 1 mm agglomerates with 
plagioclase, quartz and chlorite. Alkali feldspars are also present as 50–100 µm euhedral to subhedral phenoclasts in the 
matrix, with no preferred orientations. Plagioclase (oligoclase–andesine) is interlocked in the agglomerates/cumulates and 
weakly altered to sericite. The other clastic component is quartz in the form of isolated angular clasts. The matrix is very 
fine- to aphanitic, comprised of quartz, sericite and chlorite. The phenocrysts of feldspar are variable in size, from 100 µm to 
0.5–1 mm. They are mostly alkali feldspars (sanidine) and are relatively unaffected by transport (euhedral phenoclasts). They 
are altered to sericite and often have inclusions and irregular carbonate patches in the larger grains. The carbonate is found 
as irregular patches in the matrix and in the large feldspars, and as fracture-fillings. There are also 50–100 µm thick quartz–
carbonate veinlets. Sericite is in the matrix and in altering feldspars. Chlorite is in both the matrix and altering/replacing 
mafic clasts/minerals, and usually around quartz–feldspar clasts. The opaques are mostly 20–50 µm grains disseminated in 
the matrix. Quartz–carbonate veins, mostly quartz with lesser carbonate, are up to 1.5 cm thick.
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Photomicrograph

Figure 19. Sample BW20PGF020. 
Photomicrograph of euhedral feldspar 
phenocryst and glomeroporphyritic 
feldspars with interstitial chlorite in a 
iron-stained fine-grained groundmass 
(mostly isotropic in cross-polarised light). 
Transmitted, plane-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF021
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 294.9 m
Rock Name (from thin section): Coarse-grained, carbonate–chlorite-altered glomeroporphyritic rhyodacite with quartz–
carbonate vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance
(%) Origin/location Character

Quartz 50 forming the matrix and in veins forming the matrix, in quartz-rich domains, and as 
phenocrysts typically angular

K-feldspar
(sanidine) 25 as phenocrysts and forming agglomerates/cumulates 

with quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and 
altered to sericite and carbonate; most of them stained by 
hematite; smaller 200 µm long sanidine disseminated in 
the matrix. 

Plagioclase 
(albite) 10 forming agglomerates/cumulates with K-feldspar 

and chlorite and in the matrix as phenocrysts

oligoclase–andesine (30° extinction angle), subhedral 
and mostly in agglomerates: rarely altered to sericite; 
some are rimmed by new plagioclase.

Carbonate 5 in the matrix and in veinlets together with quartz
mostly as interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures; also in vein with 
quartz and/or chlorite

Hematite 5 disseminated in matrix and within feldspar 
agglomerates

replacing blocky minerals (martite?), and staining 
feldspars in the matrix

Chlorite 3
in the matrix mostly as rims on clasts and replacing 
mafic minerals; also within amygdule-like voids in 
the matrix

fine-grained granular in the matrix almost isotropic in 
crossed polarisers.

Sericite 2 matrix and replacing feldspars unlike in other shallower samples. The sericite do not 
form a foliation here 

Opaques accessory matrix granular disseminated in the matrix and within feldspar 
agglomerates; also in a quartz–hematite? vein

Veins

Quartz 80 bulk of the veins large crystals (1–2 mm) interlocked with large carbonate 
crystals

Carbonate 
(dolomite?) 20 interstitial in vein

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to samples BW20PGF017–20 but with more and larger feldspar agglomerates, which in hand samples 
resemble lithics. This sample represents an unfoliated coarse-grained, altered glomeroporphyritic rhyodacite with a quartz–
carbonate vein. There is no metamorphic or volcanic foliation. The metamorphic grade is low greenschist (chlorite–sericite. 
The main clastic components are alkali feldspars, most likely sanidine, which rarely form 1–2 mm agglomerates with 
plagioclase, quartz and chlorite. Alkali feldspars are also present as 100–200 µm euhedral to subhedral phenoclasts in the 
matrix, with no preferred orientations. Plagioclase (oligoclase–andesine) is interlocked in the agglomerates/cumulates and 
weakly altered to sericite. The other clastic component is quartz in the form of isolated angular clasts. The matrix is very 
fine- to aphanitic, comprised of quartz, sericite and chlorite. The phenocrysts of feldspar are variable in size, from typical 
100 µm to rare 0.5–1 mm. They are mostly alkali feldspars (sanidine) and are relatively unaffected by transport (euhedral 
phenoclasts). They are altered to sericite and often have inclusions and irregular carbonate patches in the larger grains. The 
carbonate is found as irregular patches in the matrix and in the large feldspars, and as fracture-fillings. Sericite is in the 
matrix and also in altering feldspars. Chlorite is in both the matrix and altering/replacing mafic clasts/minerals, and usually 
around quartz–feldspar clasts. The opaques are mostly 20–50 µm grains disseminated in the matrix; they also form a 0.5 cm 
thick vein with fine quartz. Based on hand sample, the opaques are possibly hematite. There are also 50–100 µm thick quartz–
carbonate veinlets, comprised of mostly quartz with lesser carbonate.
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Photomicrographs

Figure 20. Sample BW20PGF021. 
Scanned thin section depicting dacite 
fabric; ~2 × 5 cm.

Figure 21. Sample BW20PGF021. 
Photomicrograph of glomeroporphyritic 
feldspars with interstitial chlorite and 
opaques. Transmitted, plane-polarised 
light.
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Hole ID: RVDD001
Sample ID: BW20PGF022
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 315 m
Rock Name (from thin section): Coarse-grained sericite–chlorite–carbonate-altered glomeroporphyritic rhyodacite with 
quartz–carbonate veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 50 in the matrix and in veins forming the matrix, in quartz-rich domains, and as phenocrysts 
typically angular and embayed

K-feldspar
(sanidine) 30 as phenocrysts and forming agglomerates/

cumulates with quartz and chlorite

1–2 mm phenocrysts; euhedral to subhedral and altered 
to sericite and rarely with carbonate patches; most of 
them stained by hematite; smaller 200 µm long sanidine 
disseminated in the matrix. 

Plagioclase 
(albite) 5

forming agglomerates/cumulates with 
K-feldspar and chlorite and in the matrix as 
phenocrysts

oligoclase–andesine (30° extinction angle), subhedral and 
mostly in agglomerates: rarely altered to sericite; some are 
rimmed by new plagioclase.

Carbonate 5 in the matrix and in veinlets together with 
quartz

mostly as interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures; also in vein with quartz 
and/or chlorite

Hematite 5 disseminated in matrix and within feldspar 
agglomerates

replacing blocky minerals (martite?), and staining feldspars in 
the matrix

Chlorite 3
in the matrix mostly as rims on clasts 
and replacing mafic minerals; also within 
amygdule-like voids in the matrix

fine-grained granular in the matrix almost isotropic in crossed 
polarisers.

Sericite 2 matrix and replacing feldspars unlike in other shallower samples: the sericite do not form a 
foliation here 

Opaques accessory matrix granular disseminated in the matrix and within feldspar 
agglomerates; also in a quartz–hematite? vein

Veins

Carbonate 
(dolomite?) 80 interstitial in vein

Quartz 20 bulk of the veins large crystals (1–2 mm) interlocked with large carbonate 
crystals

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to BW20PGF021 and represents a unfoliated, coarse-grained, altered glomeroporphyritic rhyodacite 
with quartz–carbonate veins. There is no metamorphic or volcanic foliation. The metamorphic grade is low greenschist 
(chlorite–sericite). The main clastic components are alkali feldspars, most likely sanidine, which rarely form 0.5–1 mm 
agglomerates with plagioclase, quartz, chlorite and patches of carbonate. Alkali feldspars are also present as 100–200 µm 
euhedral to subhedral phenoclasts in the matrix, with no preferred orientations. Plagioclase (oligoclase–andesine) is 
interlocked in the agglomerates/cumulates and weakly altered to sericite. The other clastic component is quartz in the form 
of isolated angular clasts. The matrix is very fine- to aphanitic, comprised of quartz, sericite and chlorite. The phenocrysts 
of feldspar are variable in size, from typical 100 µm to rare 0.5–1 mm. They are mostly alkali feldspars (sanidine) and are 
relatively unaffected by transport (euhedral phenoclasts). They are altered to sericite and often have inclusions and irregular 
carbonate patches in the larger grains. The carbonate is found as irregular patches in the matrix and in the large feldspars, 
and as fracture-fillings. Sericite is in the matrix and in altering feldspars. Chlorite is in both the matrix and altering/replacing 
mafic clasts/minerals, and usually around quartz–feldspar clasts. The opaques are mostly 20–50 µm grains disseminated in 
the matrix. Based on hand sample, the opaques are possibly hematite and magnetite. There are also several carbonate–quartz 
veinlets. 
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Photomicrograph

Figure 22. Sample BW20PGF022. 
Photomicrograph of glomeroporphyritic 
feldspars partially resorbed with 
interstitial opaques and chlorite in 
a dusted (by opaques) groundmass. 
Transmitted, plane-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF023
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 150 m
Rock Name (from thin section): Coarse-grained, chlorite–sericite–carbonate-altered glomeroporphyritic rhyodacite/dacite 
with quartz–carbonate vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

K-feldspar
(sanidine) 40 as phenocrysts and forming agglomerates with 

quartz
1–3 mm phenocrysts; subhedral and altered to sericite and 
carbonate; most of them stained by hematite

Quartz 40 forming the fine-grained groundmass, as isolated 
angular crystals, and in vein

10–50 µm forming the groundmass; when as isolated clasts 
sometimes have undulose extinction; in veins, in the vein 
walls.

Chlorite 10 in the groundmass mostly as rims on clasts and 
replacing mafic minerals

fine-grained granular in the groundmass almost isotropic in 
crossed polarisers; forms the main foliation

Sericite 8 groundmass and replacing feldspars together with the chlorite, form a metamorphic foliation

Carbonate 
(dolomite?) 2 in the groundmass and forming vein fine-grained in the groundmass: the carbonate vein with 

quartz

Hematite accessory disseminated in groundmass and within feldspar 
agglomerates replacing blocky minerals (martite?), and staining feldspars

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly foliated, coarse-grained, chlorite–carbonate–sericite-altered glomeroporphyritic rhyodacite/
dacite. The metamorphic grade is low greenschist, and there seem to be two foliations defined by chlorite and sericite. The 
foliation planes are spaced at 30° to each other. The stronger foliation is associated with chlorite. The main clastic components 
are alkali feldspars, most likely sanidine, which sometimes forms 2–3 mm agglomerates. The other clastic component is 
quartz in the form of isolated 0.5–1 mm angular clasts. There is no lapilli noticed, as in shallower samples. The groundmass 
is very fine- to medium-grained and comprised of quartz, sericite and chlorite. The phenocrysts of feldspars are variable in 
size, from 1–3 mm, and up to 100 µm in the groundmass. They are mostly alkali feldspars (sanidine). They are altered to 
sericite and often have inclusions and irregular carbonate patches in the core. There is no plagioclase, as in shallower samples. 
Quartz, ranging between 10–50 µm, forms most of the groundmass. 

Carbonate is rare in this sample, and is only found as irregular 50–100 µm patches in the groundmass. It also forms 
a 5 mm-thick vein with quartz, cross-cutting the rock fabric in high angle. Sericite is in the groundmass and in altering 
feldspars. Chlorite is in both the groundmass and altering/replacing clasts, and usually around quartz–feldspar clasts. The 
opaques are mostly 100–200 µm hematite pseudomorphing blocky minerals, disseminated in the groundmass.
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Photomicrograph

Figure 23. Sample BW20PGF023. 
Photomicrograph shows sericite defining 
the anastomosed-spaced metamorphic 
foliation, which is stronger here than in 
shallower samples. Transmitted, cross-
polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF024
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 180 m
Rock Name (from thin section): Coarse-grained, chlorite–sericite–carbonate-altered dacitic volcaniclastic sandstone 
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%)

Origin/location Character

K-feldspar
(sanidine)

40 as phenoclasts and forming agglomerates with 
quartz

1–3 mm phenoclasts; subhedral and altered to sericite and 
carbonate; most of them stained by hematite

Quartz 40 forming the fine-grained groundmass, as 
isolated angular crystals, and in vein

forming the 10–50 µm groundmass; when as isolated 
clasts sometimes has undulose extinction; in vein, in the 
vein walls.

Plagioclase 
(albite)

5 forming agglomerates with K-feldspar and 
chlorite

albite, subhedral and mostly in agglomerate; rarely 
altered to sericite; no hematite staining

Chlorite 5 in the groundmass mostly as rims on clasts and 
replacing mafic minerals

fine-grained granular in the groundmass almost isotropic 
in crossed polars; forms the main foliation

Sericite 5 groundmass and replacing feldspars together with the chlorite, form a metamorphic foliation; 
sometimes with radial habit typical of chlorite

Carbonate 
(dolomite?)

2 in the groundmass and in large 1–2 mm domains 
of 90% carbonate with sericite

the carbonate is mostly as interstitial amorphous in the 
groundmass, like filling inter-grain space. 

Hematite accessory disseminated in groundmass and within feldspar 
agglomerates

replacing blocky minerals (martite?), and staining 
feldspars

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly foliated, coarse-grained, chlorite–carbonate–sericite-altered rhyolitic volcaniclastic 
sandstone. The metamorphic grade is low greenschist. The foliation is associated with chlorite. The main clastic components 
are alkali feldspars, most likely sanidine, which sometimes forms 1–3 mm agglomerates. The other clastic component is 
quartz in the form of isolated 0.5–1 mm angular clasts. There is no lapilli noticed, as in shallower samples. The groundmass is 
very fine- to medium-grained, comprised of quartz, sericite and chlorite. Plagioclase (albite) is interlocked in the agglomerates 
and weakly altered to sericite. The phenoclasts of feldspars are variable in size, from 1–3 mm, and up to 100 µm in the 
groundmass. They are mostly alkali feldspars (sanidine) altered to sericite, often with inclusions and irregular carbonate 
patches in the core. There is no plagioclase as in shallower samples. Quartz, ranging between 10–50 µm, forms most of the 
groundmass. The carbonate is very common in this sample. It is found as irregular patches in the groundmass and in the 
large feldspars, and as fracture-fillings. Sericite is in the groundmass and also in altering feldspars. Chlorite is in both the 
groundmass and altering/replacing clasts, and usually around quartz–feldspar clasts. The micas define the two foliations. The 
opaques are mostly 100–200 µm hematite pseudomorphing blocky minerals, disseminated in the groundmass.
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Photomicrograph

Figure 24. Sample BW20PGF024. 
Photomicrograph of feldspar phenoclasts 
partially replaced by carbonate. 
Transmitted, cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF025
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 189 m
Rock Name (from thin section): Quartz–sericite–chlorite-altered dacitic volcaniclastic sandstone with quartz veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 65 in groundmass and veins
quartz in groundmass is rounded and forms subhedral phenoclasts; 
quartz in vein forms large crystals growing inwards; inclusions mark 
zonal and comb textures

Sericite 20 in groundmass in groundmass and replacing feldspars

Chlorite 10 disseminated in groundmass as with sericite, disseminated in the groundmass and replacing mafic 
minerals?

Magnetite 5 in groundmass disseminated in groundmass and rarely with pyrite in cleavage/ 
lamella 

Pyrite accessory in quartz vein typical blocky grains 

Marcasite? accessory in quartz vein dendritic or flakes, associated with magnetite

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a strongly-altered volcaniclastic rock, most likely the same rock as sample BW20PGF0024. Sericite 
has replaced most of the feldspars, leaving only their ghosts in sericite-rich domains, elongated in the direction of the main 
foliation. The rock is weakly foliated; the metamorphic grade is lower greenschist. Sericite and quartz form the bulk of 
the groundmass; 1–2 mm elongated sericite-rich domains are the only evidence of feldspars. Quartz in the groundmass is 
anhedral with fuzzy boundaries. The groundmass has disseminated blocky magnetite, with pyrite along the cleavage of 
the magnetite. There is also possible marcasite in association with the magnetite. Quartz veins are subparallel to the main 
foliation. Quartz sometimes has inclusions suggesting progressive growth. Pyrite in the form of isolated cubes and dendritic 
marcasite are typically in the centre of the vein.

Photomicrograph

Figure 25. Sample BW20PGF025. 
Photomicrograph of strongly sericite–
chlorite-altered rock with quartz 
veins. Sericite is replacing most of the 
feldspars, leaving only sericite-rich 
domains elongated in the direction of 
the main foliation. Transmitted, cross-
polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF026
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 203 m
Rock Name (from thin section): Quartz–sericite–chlorite-altered glomeroporphyritic rhyodacite with quartz veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Quartz 60 in groundmass and phenocrysts 50–100 µm quartz forming a groundmass and rarely 100–200 µm sub-
angular phenocrysts

K-feldspar 
(sanidine) 25 as phenocrysts and in the 

groundmass
in the groundmass, similar to quartz; the phenocrysts can be as large as 
2 mm; typically elongated in the direction of the weak foliation

Plagioclase 5 in agglomerates with other 
K-feldspars rare in this sample, mostly forming agglomerates with other feldspars

Sericite 5 in groundmass and feldspars in groundmass and replacing feldspars

Chlorite 5 disseminated in groundmass as with the sericite, disseminated in the groundmass and replacing 
mafic minerals

Magnetite accessory in groundmass as isolated disseminated grains in the groundmass and staining the 
groundmass

Veins

Quartz 90 forms the veins as in BW20PGF025 large crystals growing inwards and with inclusions showing growth 
episodes

Pyrite 8 Semi-massive granular pyrite in vein 50–100 µm grains forming agglomerates in the edge of veins

Chalcopyrite 2 with pyrite typically with pyrite; possibly after pyrite

Hematite accessory core of pyrite/chalcopyrite specular hematite with mantle of pyrite and rim of chalcopyrite

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

The rock is a coarse-grained, glomeroporphyritic intermediate volcanic rock. The phenocrysts are alkali feldspars, quartz 
and minor plagioclase in a fine-grained groundmass of quartz–feldspar–sericite–chlorite. The weaker sericite alteration, 
compared with BW20PGF024, allows identification of feldspars, most of which are subhedral sanidine. Plagioclase commonly 
forms rounded, 1–2 mm glomeroporphyritic textures with other K-feldspars. These agglomerates are usually richer in 
chlorite compared with the background modal content in the groundmass. Magnetite is disseminated in the groundmass as 
in other samples, and is sometimes associated with pyrite. The quartz veins are the most interesting feature. There is an older 
and weaker veining event, sub-parallel to the main foliation, overprinted by a second stronger event with sulfide-bearing 
quartz veins that cross-cuts the older veins at about 45°. The later veins have pyrite in the form of semi-massive granular 
agglomerates. There are also clots of specular hematite mantled by pyrite and rimmed by chalcopyrite, suggesting a temporal 
evolution of hematite (specular) deposition, then pyrite, and finally, chalcopyrite.
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Photomicrograph

Figure 26. Sample BW20PGF026. 
Photomicrograph of quartz vein 
breccias and sericite–chlorite altered 
volcanic rock. Sericite forms a weak 
spaced foliation. Transmitted, cross-
polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF027
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 218 m
Rock Name (from thin section): Coarse-grained, sericite–carbonate–chlorite-altered glomeroporphyritic rhyodacite 
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 50 forming the fine-grained matrix, and as 
isolated angular crystals

forming the 10–50 µm matrix, and larger phenocrysts 
typically angular

K-feldspar
(sanidine) 25 as phenocrysts and forming agglomerates 

with quartz and chlorite
1–3 mm phenocrysts; euhedral to subhedral and altered to 
sericite and carbonate; most of them stained by hematite

Plagioclase 
(albite) 10 forming agglomerates with K-feldspar and 

chlorite
albite, subhedral and mostly in agglomerates: rarely altered 
to sericite; no hematite staining

Sericite 5 matrix and replacing feldspars together with the chlorite they form a metamorphic foliation. 

Carbonate 5 in the matrix mostly as interstitial amorphous grains in the matrix, and 
filling inter-grain space or fractures. 

Chlorite 3 in the matrix mostly as rims on grains and 
replacing mafic minerals

fine-grained granular in the matrix almost isotropic in 
crossed polarisers. Chlorite forms the main foliation

Hematite accessory disseminated in matrix and within feldspar 
agglomerates

replacing blocky minerals (martite?), and staining feldspars 
in the matrix

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly foliated, coarse-grained, altered glomeroporphyritic rhyodacite. The metamorphic grade 
is low greenschist. The main foliation is associated with chlorite. The main clastic components are alkali feldspars, most 
likely sanidine, which sometimes forms 1–3 mm agglomerates. The other clastic component is quartz in the form of isolated 
0.5–1 mm angular grains. There is a large 1 cm rounded agglomerate with feldspars, opaques and chlorite. The matrix is very 
fine- to medium-grained, comprised of quartz, sericite and chlorite. Plagioclase (albite) is interlocked in the agglomerates and 
weakly altered to sericite. The phenocrysts of feldspars are variable in size, from 1–3 mm, and up to 100 µm in the matrix. 
They are mostly alkali feldspars (sanidine) and are relatively unaffected by transport (euhedral phenoclasts). They are altered 
to sericite and often have inclusions and irregular carbonate patches in the core. Quartz, ranging in size between 10–50 µm, 
forms most of the matrix. The carbonate is found as irregular patches in the matrix and in the large feldspars, and as fracture-
fillings. Sericite is in the matrix and also in altering feldspars. Chlorite is in both the matrix and altering/replacing clasts, 
and usually around quartz–feldspar clasts. The opaques are mostly 100–200 µm hematite pseudomorphing blocky minerals, 
disseminated in the matrix.
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Photomicrograph

Figure 27. Sample BW20PGF027. 
Photomicrograph of feldspar in 
glomeroporphyritic texture in 
a hematite-dusted and chlorite-
altered, coarse-grained groundmass. 
Transmitted, plane-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF028
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 122.5 m
Rock Name (from thin section): Quartz–carbonate vein. (dolomite–ankerite–siderite?)
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 30 core of vein large grained (~0.5 cm) in sharp contact with the carbonate

Dolomite? 30 edge of vein most abundant carbonate; in the outer rims of siderite–ankerite cores; no 
twining 

Ankerite? 20 edge of vein similar to dolomite but with a higher interference colour and two 
orthogonal cleavages

Siderite? 20 edge of vein like ankerite with hematite staining

Hematite accessory disseminated in carbonate

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a quartz–carbonate vein that cross-cuts the rock fabric in high angle, very similar to sample 
BW20PGF029 but with more hematite-stained, ankerite–siderite carbonates. The vein contains quartz and three different 
carbonates, none of which have classic calcite twinning. They are difficult to differentiate or classify without staining. The 
carbonates are typically in the walls of the vein and seem to be zoned. The core of the vein has reddish colours due to the 
hematite staining. The core transitionally changes to a less stained carbonate, then to more abundant dolomite. The hematite 
is shown in the reflected light as disseminated wisps contained in the carbonates. 

Photomicrograph

Figure 28. Sample BW20PGF028. 
Photomicrograph of Fe–Mg carbonates 
with interstitial quartz. Transmitted, 
cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF029
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 119 m
Rock Name (from thin section): Quartz–carbonate vein (dolomite–ankerite–siderite?)
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance
(%) Origin/location Character

Quartz 40 core of vein large grained (~0.5 cm) in sharp contact with the carbonate

Dolomite? 40 edge of vein most abundant carbonate; in the outer rims of siderite–ankerite cores; no 
twining 

Ankerite? 10 edge of vein similar to dolomite but with a higher interference colour and two 
orthogonal cleavages

Siderite? 10 edge of vein like ankerite with hematite staining

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a quartz–carbonate vein that cross-cuts the rock fabric in high angle. The vein contains quartz and 
three different carbonates, none of which have classic calcite twinning. They are difficult to differentiate or classify without 
staining. The carbonates are typically in the walls of the vein and seem to be zoned. The core of the vein has reddish colours 
due to the hematite staining. This core transitionally changes to a less stained carbonate then to the more abundant dolomite. 
Figure 29 shows this transition. 

Photomicrograph

Figure 29. Sample BW20PGF029. 
Photomicrograph of two types of 
carbonate in contact. Transmitted, 
cross-polarised light.
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Hole ID: RVDD001
Sample ID: BW20PGF030
Location: GDA94 Zone 53K, 367740mE, 7783925mN
Depth: 118 m
Rock Name (from thin section): Coarse-grained, chlorite–carbonate–sericite-altered glomeroporphyritic dacite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

K-feldspar
(sanidine) 40 as phenocrysts and forming agglomerates 

with quartz
1–2 mm phenocrysts; subhedral and altered to sericite and 
carbonate. 

Quartz 30
forming the fine-grained groundmass, as 
isolated angular crystals, and as rounded/
ovoid agglomerates

as grains isolated in groundmass, typically rounded and 
embayed; there are many 200–300 µm ovoid rounded 
agglomerates of quartz, sometimes with chlorite cores. 

Plagioclase 
(albite?) 10 as phenocrysts in the groundmass euhedral, unzoned and weakly altered to sericite 

Lapilli ? 10 in the groundmass 200–300 µm ovoid rounded agglomerates of quartz sometimes 
with chlorite or sericite cores.

Chlorite 5 in the groundmass mostly as rims on 
phenocrysts fine-grained granular in the groundmass

Carbonate 3 in the groundmass and forming veinlets fine grained in the groundmass; the carbonate veins typically 
with quartz

Sericite 2 groundmass and replacing feldspars together with the chlorite they form a metamorphic foliation

Hematite accessory disseminated in groundmass and within 
feldspar agglomerates replacing blocky minerals (martite?)

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a weakly-foliated, coarse-grained, chlorite–carbonate–sericite-altered glomeroporphyritic dacite. 
The metamorphic grade is low greenschist. There seem to be two foliations defined by chlorite and sericite, with foliation 
planes spaced at 70° to each other. The stronger foliation is associated with chlorite. The main clastic components are alkali 
feldspars, most likely sanidine, and discrete 200–300 µm, rounded, slightly elongated ovoid quartz agglomerates. These 
agglomerates are sometimes cored by rounded chlorite or sericite agglomerates. They could represent accretionary lapilli. 
The groundmass is very fine-grained to aphanitic, with a reddish colour in plane polarisers that suggest hematite staining. The 
feldspars, mostly alkali feldspars (sanidine), varying in size from 2 mm to 100 µm. They are altered to sericite and often have 
inclusions and irregular carbonate patches in the core. There are lesser plagioclase grains, euhedral and relatively unaltered 
(in comparison with the sanidine). Quartz, ranging in size between 5–200 µm, forms most of the groundmass. As mentioned 
above, quartz also forms the bulk of possible lapilli. Carbonate is common and is found as irregular 50–100 µm patches 
in the groundmass, and as interstitial fracture-filling in the feldspars. It is very fine-grained in the groundmass. Sericite is 
in the groundmass and also in altering feldspars. Chlorite is in both the groundmass and altering/replacing phenocrysts, 
and usually around quartz–feldspar phenocrysts. The opaques are mostly 100–200 µm hematite pseudomorphing blocky 
minerals, disseminated in the groundmass.
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Photomicrographs

Figure 30. Sample BW20PGF030. 
Photomicrograph of partially altered 
plagioclase and embayed quartz 
phenocrysts in a medium-grained, 
sericite–chlorite-altered groundmass. 
Transmitted, cross-polarised light.

Figure 31. Sample BW20PGF030. 
Photomicrograph of the foliation defined 
by sericite. Transmitted, cross-polarised 
light.
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APPENDIX 2: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE RVDD0002, SAMPLES BW20PGF031–BW20PGF037

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Hole ID: RVDD002
Sample ID: BW20PGF031A
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 382.55 m
Rock Name (from thin section): Fine-grained, sericite–chlorite-altered glomeroporphyritic rhyodacite with quartz–
chlorite–carbonate–epidote vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Plagioclase 60 as phenocrysts and forming agglomerates with 
quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to 
sericite; most of them stained by hematite; smaller 200 µm 
long laths disseminated in the groundmass

Quartz 25 forming the fine-grained groundmass, and as 
phenocrysts forming the groundmass, and as phenocrysts typically angular

Plagioclase 
(albite) 5 forming agglomerates and with chlorite subhedral and mostly in agglomerates; commonly altered to 

sericite; no hematite staining

Sericite 5 groundmass and replacing feldspars

Chlorite 3
in the groundmass mostly replacing mafic 
minerals; also within amygdule-like voids in the 
groundmass

fine-grained granular in the groundmass almost isotropic in 
crossed polarisers. 

Hematite 2 disseminated in groundmass replacing blocky minerals (martite?), and staining feldspars in 
the groundmass

Opaques accessory groundmass granular disseminated in the groundmass and within feldspar 
agglomerates

Vein

Quartz 80 vein the bulk of the vein; large 1–2 mm crystals with inclusion 
patterns that reflect different growing events

Epidote 15 core of the vein as acicular crystals agglomerated in the core of the vein with 
the carbonate

Carbonate 5 core of the vein fine 200 µm veinlets in the centre of the vein; possibly 
overprinting the vein as in a later carbonate event

Chlorite accessory interstitial with epidote and carbonate

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered glomeroporphyritic rhyodacite. The metamorphic grade is lower greenschist. The main 
foliation is associated with a weakly-defined volcanic flow marked by elements oriented along the flow direction. The main 
components are plagioclase, which forms mm-size agglomerates of quartz and chlorite, and quartz in the form of isolated 
100 µm angular phenocrysts. The groundmass is very fine- to medium-grained and comprised of feldspar, sericite, chlorite and 
minor quartz. Plagioclase (albite) is interlocked in the agglomerates and weakly-altered to sericite. The feldspars phenocrysts 
are variable in size, from 0.5–1 mm, and up to 100 µm in the groundmass. They are relatively unaffected by transport 
(euhedral phenoclasts). Many have rims of aphanitic material, ie a peperitic texture. Albite is present mostly as isolated, 
subhedral, 50–100 µm phenocrysts in the groundmass and in the feldspar agglomerates. The extinction angles indicate 
compositions between albite and oligoclase. Carbonate is found as irregular patches in the groundmass and as veinlets within 
the large quartz–epidote vein. Sericite is in the groundmass and in altering feldspars. Chlorite is in both the groundmass and 
altering/replacing mafic phenocrysts/minerals, and usually around quartz–feldspar phenocrysts. The opaques are mostly 
100–200 µm grains disseminated in the groundmass. An epidote-bearing quartz vein cross-cuts the volcanic foliation. The 
vein is mostly quartz with epidote, carbonate, and chlorite in the middle sections. The quartz vein is strained/sheared. 
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Photomicrograph

Figure 32. Sample BW20PGF031A. 
Photomicrograph of altered plagioclase 
phenocryst and totally replaced 
feldspar phenocrysts in a chlorite-
rich groundmass. Epidote in high 
birefringence colours, with dark-purple 
chlorite. Transmitted, cross-polarised 
light. 
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Hole ID: RVDD002
Sample ID: BW20PGF032
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 392.8 m
Rock Name (from thin section): Fine-grained, sericite–chlorite-altered glomeroporphyritic rhyodacite with quartz–
carbonate–epidote veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Plagioclase 60 as phenocrysts and forming agglomerates with 
quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to 
sericite; most of them stained by hematite; smaller 200 µm long 
laths disseminated in the groundmass

Quartz 25 forming the fine-grained groundmass, and as 
phenocrysts forming the groundmass, and as phenocrysts typically angular

Plagioclase 
(albite) 5 forming agglomerates with chlorite subhedral and mostly in agglomerates; commonly altered to 

sericite; no hematite staining

Sericite 5 groundmass and replacing feldspars

Chlorite 3
in the groundmass mostly replacing mafic 
minerals; also within amygdule-like voids in 
the groundmass

fine-grained granular in the groundmass almost isotropic in 
crossed polarisers. 

Hematite 2 disseminated in groundmass replacing blocky minerals (martite?), and staining feldspars in the 
groundmass

Opaques accessory groundmass granular disseminated in the groundmass and within feldspar 
agglomerates

Vein

Quartz 70 vein bulk of the vein;  large 1–2 mm crystals with inclusion patterns 
that reflect different growing events

Epidote 20 disseminated with quartz as acicular crystals agglomerated in the core of the vein with the 
carbonate

Carbonate 10 core of the vein fine 200 µm veinlets in the centre of the vein; possibly 
overprinting the vein in a later carbonate event

Chlorite accessory interstitial with epidote and carbonate when in carbonate-rich vein, the chlorite is inter-grown with 
carbonate in a graphitic texture

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered glomeroporphyritic rhyodacite similar to sample BW20PGF031, but the quartz–epidote vein 
is narrower and carbonate is more abundant. The metamorphic grade is lower greenschist. The main foliation is associated 
with a weakly-defined volcanic flow, marked by the elements oriented along the flow direction. The main components are 
alkali feldspars, most likely sanidine, which forms mm-size agglomerates with plagioclase, quartz and chlorite. The other 
component is quartz in the form of isolated angular phenocrysts. There are frequently textures that resemble lapilli or 
spherulites in the groundmass. The groundmass is very fine- to medium-grained, comprised of feldspar, sericite, chlorite and 
minor quartz. The feldspars phenocrysts are variable in size, from 0.5–1 mm, and up to 100 µm in the groundmass. They 
are relatively unaffected by transport (euhedral phenoclasts). Many of them have rims of aphanitic material, as in a peperitic 
texture(?). Albite is present mostly as isolated subhedral 50–100 µm phenocrysts in the groundmass and in the feldspar 
agglomerates. The extinction angles indicate compositions between albite and oligoclase. Carbonate is found as irregular 
patches in the groundmass and as veinlets within the large quartz–epidote vein. Sericite is in the groundmass and in altering 
feldspars. Chlorite is in both the groundmass and altering/replacing mafic minerals, and usually around quartz–feldspar 
phenocrysts. The opaques are mostly 100–200 µm grains disseminated in the groundmass. The epidote-bearing quartz vein 
cross-cuts the volcanic foliation. The vein is mostly quartz with epidote, carbonate, and chlorite in the middle sections. The 
quartz vein is strained/sheared. 
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Photomicrograph

Figure 33. Sample BW20PGF032. 
Photomicrograph of quartz–carbonate–
epidote vein hosted in rhyodacite. 
Transmitted, cross-polarised light.



62NTGS Record 2021-005 

Hole ID: RVDD002
Sample ID: BW20PGF033
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 398.91 m
Rock Name (from thin section): Fine-grained sericite–chlorite altered glomeroporphyritic rhyodacite 
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%)

Origin/location Character

Plagioclase 60 as phenocrysts and forming agglomerates 
with quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to 
sericite; most of them stained by hematite

Quartz 25 forming the fine-grained groundmass, and as 
phenocrysts

forming the groundmass, and as phenocrysts typically angular

Plagioclase 
(albite)

5 forming agglomerates with chlorite subhedral and mostly in agglomerates; commonly altered to sericite; 
no hematite staining

Sericite 3 groundmass and replacing feldspars

Carbonate 3 Filling voids and disseminated in the 
groundmass

fine-grained and associated with sericite

Chlorite 2 in the groundmass mostly replacing mafic 
minerals; also within amygdule-like voids in 
the groundmass

fine-grained granular in the groundmass 

Epidote 2 with carbonate in voids fine-grained associated with carbonate in voids

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?), and staining feldspars in the 
groundmass

Opaques accessory groundmass granular disseminated in the groundmass and within feldspar 
agglomerates

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered glomeroporphyritic rhyodacite similar to samples BW20PGF031 and 32; however, in this 
sample epidote is disseminated with carbonate in voids and in 1–3 mm chlorite-rich agglomerates. The metamorphic grade 
is lower greenschist. The main foliation is associated with a weakly-defined volcanic flow, marked by the elements oriented 
along the flow direction. The main components is plagioclase, which forms mm-size agglomerates with quartz and chlorite. 
The other component is quartz in the form of isolated angular phenocrysts. Locally, there are textures that resemble lapilli 
or spherulites in the groundmass. The groundmass is very fine- to medium-grained, comprised of feldspar, sericite, chlorite 
and minor quartz. The feldspars phenocrysts are variable in size, from 0.5–1 mm, and up to 100 µm in the groundmass. 
They are unaffected by transport (euhedral phenoclasts). Many of them have inclusions in the outer rim of the phenocrysts. 
Albite is present mostly as isolated subhedral 50–100 µm phenocrysts in the groundmass and in the feldspar agglomerates. 
The extinction angles indicate compositions between albite and oligoclase. The carbonate is found as irregular patches in the 
groundmass, always associated with epidote. Sericite is in the groundmass and also in altering feldspars. Chlorite is in both 
the groundmass and altering/replacing mafic minerals, and usually around quartz–feldspar phenocrysts. The opaques are 
mostly 100–200 µm grains disseminated in the groundmass.
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Photomicrograph

Figure 34. Sample BW20PGF033. 
Photomicrograph of glomeroporphyritic 
texture of feldspars with interstitial 
chlorite. Transmitted, plane-polarised 
light.
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Hole ID: RVDD002
Sample ID: BW20PGF034
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 173.7 m
Rock Name (from thin section): Sericite–chlorite-altered glomeroporphyritic rhyodacite with carbonate–quartz–epidote 
veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Plagioclase 50 as phenocrysts and forming agglomerates 
with quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to sericite; 
most of them stained by hematite

Quartz 35 forming the fine-grained groundmass, and as 
phenocrysts

forming the groundmass, and as phenocrysts typically angular and 
embayed

Plagioclase 
(albite) 5 forming agglomerates with chlorite subhedral and mostly in agglomerates; commonly altered to sericite; 

no hematite staining

Sericite 5 groundmass and replacing feldspars some feldspars are completely altered to sericite

Carbonate 3 filling voids and disseminated in the 
groundmass fine-grained and associated with sericite

Chlorite 2
in the groundmass, mostly replacing mafic 
minerals; also within amygdule-like voids in 
the groundmass

fine-grained granular in the groundmass 

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?), and staining feldspars in the 
groundmass

Opaques accessory groundmass granular disseminated in the groundmass and within feldspar 
agglomerates

Vein

Dolomite 80 the bulk of the vein

Quartz 10 usually in the edge of the vein coarse-grained within the vein

Chlorite 5 with quartz some quartz grains have up to 15% chlorite

Sericite 5 in clusters replacing feldspar?

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered glomeroporphyritic rhyodacite with dolomite–quartz–epidote veins. The metamorphic 
grade is lower greenschist. The main foliation is associated with a weakly-defined volcanic flow, marked by the clastic 
elements oriented along the flow direction. There is no clear metamorphic foliation. The main component is plagioclase, 
which forms mm-size agglomerates with quartz and chlorite. The other component is quartz in the form of isolated angular 
phenocrysts, often embayed. The groundmass is very fine- to medium-grained and comprised of feldspar, sericite, chlorite, 
and minor quartz. The feldspars phenocrysts are variable in size, from 0.5–1 mm, and up to 100 µm in the groundmass. 
Plagioclase is present mostly as isolated subhedral 50–100 µm phenocrysts in the groundmass and in the feldspar agglomerates. 
The extinction angles indicate compositions between albite and oligoclase. Carbonate is found as irregular patches in the 
groundmass, always associated with sericite. Sericite is in the groundmass and also in altering feldspars. Chlorite is in both 
the groundmass and altering/replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. The opaques are 
mostly 100–200 µm grains disseminated in the groundmass. The vein is mostly dolomite with lesser quartz and chlorite, and 
cross-cuts the fabric at a high angle. 
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Photomicrograph

Figure 35. Sample BW20PGF034. 
Photomicrograph of quartz–
carbonate–epidote vein cross-cutting 
the glomeroporphyritic rhyodacite. 
Transmitted, plane-polarised light.
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Hole ID: RVDD002
Sample ID: BW20PGF035
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 173.45 m
Rock Name (from thin section): Sericite–chlorite-altered glomeroporphyritic rhyodacite with dolomite vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Plagioclase 50 as phenocrysts and forming agglomerates with 
quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to 
sericite; most of them stained by hematite

Quartz 35 forming the fine-grained groundmass, and as 
phenocrysts

forming the groundmass, and as phenocrysts typically 
angular and embayed

Plagioclase 
(albite) 5 forming agglomerates with chlorite subhedral and mostly in agglomerates; commonly altered to 

sericite; no hematite staining

Sericite 5 groundmass and replacing feldspars some feldspars are completely altered to sericite

Carbonate 3 filling voids and disseminated in the groundmass fine-grained and associated with sericite

Chlorite 2 in the groundmass mostly replacing mafic minerals; 
also within amygdule-like voids in the groundmass fine-grained granular in the groundmass 

Hematite accessory disseminated in groundmass replacing blocky minerals (martite?), and staining feldspars 
in the groundmass

Opaques accessory groundmass granular disseminated in the groundmass and within feldspar 
agglomerates

Vein

Dolomite 95 the bulk of the vein

Quartz 5 usually in the edge of the vein coarse-grained within the vein

Chlorite trace with quartz some quartz grains have up to 15% chlorite

Sericite trace in clusters replacing feldspar?

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to sample BW20PGF034 but with a thinner dolomite vein. It represents an altered glomeroporphyritic 
rhyodacite. The metamorphic grade is lower greenschist. The main foliation is associated with a weakly-defined volcanic 
flow, marked by the clastic elements oriented along the flow direction. There is no clear metamorphic foliation. The main 
component is plagioclase that forms mm-size agglomerates with quartz and chlorite. The other component is quartz in 
the form of isolated angular phenocrysts, often embayed. The groundmass is very fine- to medium-grained, comprised 
of feldspar, sericite, chlorite and minor quartz. The feldspars phenocrysts are variable in size, from 0.5–1 mm, and up to 
100 µm in the groundmass. Albite is present mostly as isolated, subhedral 50–100 µm phenocrysts in the groundmass and 
in the feldspar agglomerates. The extinction angles indicate compositions between albite and oligoclase. Carbonate is found 
as irregular patches in the groundmass, always associated with sericite. Sericite is in the groundmass and also in altering 
feldspars. Chlorite is in both the groundmass and altering/replacing mafic /minerals, and usually around quartz–feldspar 
phenocrysts. The opaques are mostly 100–200 µm grains disseminated in the groundmass. The vein is mostly dolomite with 
lesser quartz and chlorite, and cross-cuts the volcanic fabric at a high angle. 
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Photomicrograph

Figure 36. Sample BW20PGF035. 
Photomicrograph of carbonate–quartz 
vein cross-cutting the coherent fabric 
of the volcanic rock. Note the aligned 
feldspars in glomeroporphyritic texture. 
Transmitted, plane-polarised light.
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Hole ID: RVDD002
Sample ID: BW20PGF036
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 179.56 m
Rock Name (from thin section): Coarse-grained, sericite-altered polymict volcaniclastic sandstone with pyrite-bearing 
carbonate vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Quartz 55 forming the fine-grained groundmass, and 
as clasts forming the groundmass, and as clasts typically angular and embayed

Plagioclase 35 as clasts and forming agglomerates with 
quartz and chlorite

0.2–0.5 mm clasts; euhedral to subhedral and altered to sericite; most 
of them stained by hematite

Plagioclase 
(albite) 5 forming agglomerates with chlorite subhedral and mostly in lithic fragments

Sericite 5 groundmass and replacing feldspars some feldspars are completely altered to sericite

Carbonate 3 filling voids and disseminated in the 
groundmass

fine-grained and associated with sericite; when in the groundmass, 
usually forms patches near feldspars

Chlorite Trace in the lithic fragments mostly replacing 
mafic minerals. 

replacing amphibole in lithics, and as fine-grained granular in the 
groundmass 

Pyrite Trace disseminated in groundmass similar to pyrite in vein but smaller (~100 µm)

Vein

Carbonate 95 the bulk of the vein carbonate is strained; the entire vein, as with the host is strained (S1)

Quartz 5 usually as isolated crystals in the vein coarse-grained quartz within the vein

Pyrite 1–3% disseminated in the vein pyrite grains have pressure fringes

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered, polymict volcaniclastic sandstone with a sulfide-bearing carbonate–quartz vein. 
The metamorphic grade is lower greenschist. The main foliation is associated with a weakly-defined volcanic layering, 
marked by the clastic elements oriented along the flow direction. There is a weak metamorphic foliation sub-parallel to 
the volcanic layering. This foliation is associated with pressure shadows and fringes on clasts and pyrite grains. The main 
clastic components are lithics and 2–3 mm fiamme-like, very fine-grained elongated clasts, followed by disseminated alkali 
feldspars, most likely sanidine, which sometimes forms mm-size agglomerates with plagioclase, quartz and chlorite. The 
other clastic component is quartz in the form of isolated angular clasts, often embayed. The groundmass is very fine- to 
medium-grained, comprised of quartz, feldspar and sericite. The feldspars clasts are variable in size, from 0.2–0.5 mm, and 
up to 100 µm in the groundmass. Albite is present mostly as isolated, subhedral 50–100 µm clasts in the groundmass and in 
the feldspar agglomerates. The extinction angles indicate compositions between albite and oligoclase. The carbonate is found 
as irregular patches in the groundmass, always associated with sericite. Pyrite is finely disseminated in the groundmass. 
The vein cross-cuts the volcaniclastic fabric in oblique angle. It is mostly carbonate with lesser quartz and disseminated 
200–300 µm pyrite. The vein, as with the host rock, is strained (pre-kinematic). 
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Photomicrograph

Figure 37. Sample BW20PGF036. 
Photomicrograph of coarse-grained, 
chlorite–sericite-altered polymict 
volcaniclastic sandstone with 
carbonate–quartz veins and clasts of 
porphyritic texture. Transmitted, plane-
polarised light.
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Hole ID: RVDD002
Sample ID: BW20PGF037
Location: GDA94 Zone 53K, 368790mE, 7787970mN
Depth: 214.3 m
Rock Name (from thin section): Coarse-grained, sericite–chlorite–carbonate-altered glomeroporphyritic dacite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/
phase

Abundance 
(%) Origin/location Character

Quartz 55 forming the fine-grained groundmass, and as 
phenocrysts forming the groundmass, and as phenocrysts typically angular

Plagioclase 20 as phenocrysts and forming agglomerates with 
quartz and chlorite

0.5–1 mm phenocrysts; euhedral to subhedral and altered to sericite; 
most of them stained by hematite

Carbonate 15 in vein and in the groundmass in veins and in the groundmass as fuzzy patches; when in 
groundmass, carbonate is very fine-grained

Plagioclase 
(albite) 5 forming agglomerates with chlorite subhedral and mostly in agglomerates: commonly altered to sericite; 

no hematite staining

Chlorite 5
in the groundmass mostly replacing mafic 
minerals; also within amygdule-like voids in 
the groundmass

fine-grained in the groundmass, replacing mafic minerals, and filling 
voids

Sericite accessory groundmass and replacing feldspars

Hematite accessory disseminated in groundmass staining feldspars in the groundmass

Opaques accessory in the fringes of carbonate veins

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered glomeroporphyritic dacite with carbonate veins. The metamorphic grade is lower 
greenschist. The main foliation is associated with a weakly-defined volcanic flow, marked by the elements oriented along the 
flow direction. The main component is plagioclase, which forms mm-size agglomerates with quartz and chlorite. The other 
component is quartz in the form of isolated angular phenocrysts. There are amygdale-like voids with inner rims of radial 
quartz and filled with fine-grained chlorite. The groundmass is very fine- to medium-grained, comprised of feldspar, sericite, 
chlorite, quartz, and carbonate. The feldspar phenocrysts are variable in size and relatively unaffected by transport (euhedral 
phenoclasts). Many of them have inclusions in the outer rim of the phenocrysts. Albite is present mostly as isolated subhedral 
50–100 µm phenocrysts in the groundmass and in the feldspar agglomerates. The extinction angles indicate compositions 
between albite and oligoclase. Carbonate is found as irregular patches in the groundmass, always associated with sericite. 
Sericite is in the groundmass and also in altering feldspars. Chlorite is in both the groundmass and altering/replacing mafic 
minerals, and usually around quartz–feldspar phenocrysts. Chlorite is also filling voids. The opaques are mostly 100–200 µm 
grains disseminated in the groundmass.
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Photomicrographs

Figure 38. Sample BW20PGF037. 
Photomicrograph of feldspar 
phenocrysts in glomeroporphyritic 
texture, and chlorite-filled amygdales. 
Transmitted, plane polarised light.

Figure 39. Sample BW20PGF037. 
Photomicrograph of partially altered 
plagioclase phenocryst. Transmitted, 
cross-polarised light.
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APPENDIX 3: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE R27ARD18, SAMPLES TC20PGF038–051

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Figure 40. Sample TC20PGF038 – 
Photomicrograph of feldspar phenocrysts 
(glomeroporphyritic texture) in a flow-banded 
and hematite-stained groundmass. There also 
are smaller, isolated, resorbed feldspar and 
quartz phenocrysts in the groundmass.

Hole ID: R27ARD18
Sample ID: TC20PGF038
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 119 m
Rock Name (from thin section): Chlorite–sericite-altered, flow-laminated, quartz–feldspar-phyric rhyolitic lava or tuff
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral / phase Abundance
(%) Origin/location Character

Quartz 60 forming the fine-grained groundmass, and as 
phenocrysts

forming the groundmass, and as 20–50 µm phenocrysts with 
fuzzy borders and inclusions

K-feldspar 30 as large 500–1000 µm phenocrysts and 
forming agglomerates with quartz and 
chlorite

euhedral to subhedral phenocrysts are zoned; zoning is evidenced 
by the differential alteration to sericite, typically stronger in the 
core; most of them stained by hematite

Sericite 5 in the groundmass mostly replacing feldspar; 
also forming 10–20 µm-thick veinlets

fine-grained in the groundmass, replacing feldspar

Chlorite 3 groundmass and interstitial in feldspar 
agglomerates

rarely replacing mafic minerals

Hematite accessory disseminated in groundmass staining feldspar in the groundmass

Opaques accessory disseminated in the groundmass blocky euhedral opaques of up to 200 µm; pyrite?

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a laminated rhyolitic lava. The macroscopic sample has clear flow-bands that resemble lava flows. The thin 
section has a weakly defined layering marked by the alignment of feldspar and layered groundmass wrapping the phenocrysts, 
ie the main foliation is associated with a weakly defined volcanic flow. The metamorphic grade is lower greenschist based on the 
sericite–chlorite paragenesis. The main clastic components are quartz and alkali feldspar, most likely sanidine, that forms mm-size 
agglomerates. Quartz forms as 20–50 µm anhedral grains in the groundmass and as isolated slightly larger angular phenocrysts. 
Feldspar is euhedral to subhedral, and partially altered to sericite. In some cases in larger feldspar phenocrysts, sericite alteration is 
only in the core with the rim relatively unaltered. This suggests a compositional zonation of feldspar. The groundmass is very fine- 
to medium-grained, comprised of feldspar, sericite, chlorite, and quartz. Sericite is in the groundmass and in altering feldspar. 
Chlorite is both in the groundmass and in altering/replacing mafic clasts and minerals, and usually around quartz–feldspar clasts. 
Chlorite is also in small 50 µm voids. The opaques are mostly 100–200 µm grains disseminated in the groundmass.

Photomicrograph
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Hole ID: R27ARD18
Sample ID: TC20PGF039
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 122 m
Rock Name (from thin section): Polymict volcaniclastic rock or tuff
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral /phase Abundance
(%) Origin/location Character

Quartz 65 in lithic fragments and clasts 100–200 µm angular (-embayed) clasts

K-feldspar 25 as large 1–2 mm clasts subhedral to anhedral partially altered to sericite; sometimes with 
chlorite clots within and around the feldspar clasts

Lithics 5 disseminated in the groundmass rounded to ovoid fine-grained lithic fragments; mostly hematite-
stained siltstone 

Sericite 3 in the groundmass mostly replacing feldspar fine-grained in the groundmass, replacing feldspar

Chlorite 2 in groundmass, around feldspar and in lithics fine-grained clots possibly replacing mafic minerals

Hematite accessory disseminated in groundmass staining feldspar and lithics in the groundmass

Opaques accessory disseminated in the groundmass blocky euhedral, possibly pyrite 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a fine-grained, polymict volcaniclastic rock or tuff. The macroscopic sample is dark grey and 
represents a discrete interval of tuff within the felsic-layered volcaniclastic rock. The thin section has a weakly defined 
layering marked by the alignment of feldspar. There are two possible metamorphic foliations defined by sericite, at ~80° 
to each other. The metamorphic grade is low greenschist based on the sericite–chlorite paragenesis. Most of the sample is 
composed of groundmass with isolated clasts. The main clastic components are quartz, alkali feldspar, and lithics. Quartz 
forms 100–150 µm angular anhedral grains. Feldspar is subhedral to anhedral, and partially altered to sericite. Some larger 
grains have chlorite within and around them; sometimes the feldspar phenoclasts has embayed contacts with the groundmass. 
The lithic fragments are typically reddish in plane-polarised light, rounded, and composed of very fine-grained quartz-rich 
rocks. The groundmass is very fine, almost aphanitic, with a reddish colour in parallel plane-polarised light, suggesting 
hematite staining. Sericite is in the groundmass and in altering feldspar. Chlorite is both in the groundmass and altering/
replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. Chlorite also forms 50–200 µm, elongated 
fiamme-like clots. The opaques are mostly 100–200 µm grains disseminated in the groundmass.

Photomicrographs

Figure 41. Sample TC20PGF039 
– Photomicrograph of polymict 
volcaniclastic sandstone with clasts of 
quartz, K-feldspar, lithics, and chlorite-
rich clasts. Transmitted, plane-polarised 
light. 
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Figure 42. Sample TC20PGF039 – 
Photomicrograph with detail on the 
sericite-dominated foliation and large 
fine-grained porphyritic lithic clast. 
Transmitted, cross-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF040
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 131.8 m
Rock Name (from thin section): Medium-grained, felsic polymict volcaniclastic sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral /phase Abundance
(%) Origin/location Character

Quartz 50 in lithic fragments and 
phenoclasts

0.5–1 mm angular (-embayed) phenoclasts

K-feldspar 25 forming the groundmass and 
as phenoclasts

subhedral to anhedral partially altered to sericite

Lithics 20 in the groundmass rounded to ovoid fine-grained lithic fragments; mostly hematite-
stained and/or chlorite-altered rocks

Sericite 3 in the groundmass mostly 
replacing feldspar

fine-grained in the groundmass, replacing feldspar

Chlorite 2 in groundmass, around 
feldspar and in lithics

fine-grained clots replacing mafic minerals

Hematite accessory disseminated in groundmass staining feldspar and lithics in the groundmass
Opaques accessory disseminated in the 

groundmass
blocky euhedral, possibly pyrite 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a medium-grained polymict volcaniclastic rock. The macroscopic sample is dark grey and represents 
an interval of tuff within the felsic layered volcaniclastic. This sample is similar to sample TC20PGF039 but with more clastic/
lithic components. The thin section has a weakly defined layering marked by the alignment of feldspar, and a metamorphic 
foliation defined by sericite. The metamorphic grade is low greenschist based on the sericite–chlorite paragenesis. Most of 
the sample is composed of phenoclasts and lithics in a very fine-grained groundmass. In some areas of the thin section, the 
clastic components are >90%, defining a clast-supported fabric. The main clastic components are quartz, alkali feldspar, 
and lithics. Quartz forms 0.5–1 mm, angular anhedral grains, some with embayment. Feldspar is subhedral to anhedral, and 
partially altered to sericite. Some larger feldspar grains have chlorite within and around them; rare feldspars have embayed 
contacts with the groundmass. The lithic fragments are typically greenish in plane-polarised light (chlorite-rich), rounded, 
and composed of very fine-grained quartz-rich rocks. The nature of the lithic components makes the rock a polymictic 
volcaniclastic sandstone. The groundmass is very fine, almost aphanitic; a reddish colour in plane-polarised light suggests 
some hematite staining. Sericite is in the groundmass and also in altering feldspar. Chlorite is both in the groundmass and 
altering/replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. Chlorite also forms 50–200 µm elongated 
fiamme-like clots. The opaques are mostly 100–200 µm grains disseminated in the groundmass.
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Photomicrographs

Figure 43. Sample TC20PGF040 – 
Photomicrograph showing polymict 
volcaniclastic sandstone with clasts of 
angular and embayed quartz, sericite-
altered K-feldspar, and fine-grained lithics. 
Transmitted, cross-polarised light. 

Figure 44. Sample TC20PGF040 – 
Photomicrograph showing detail on 
angular quartz fragments in feldspar–
quartz–chlorite groundmass. Transmitted, 
plane-polarised light. 

Figure 45. Sample TC20PGF040 – 
Photomicrograph showing detail on the 
sericite-dominated foliation. Transmitted, 
cross-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF041
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 151 m
Rock Name (from thin section): Coarse-grained spherulitic rhyolitic lava
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

K-feldspar
(sanidine–
orthoclase?)

55 forming the groundmass and as 
phenocrysts

subhedral to anhedral partially altered to sericite 
and stained by hematite in groundmass; also as 
euhedral unaltered phenocrysts

Quartz 40 in lithic fragments and phenocrysts 20–30 µm angular (-embayed) phenocrysts
Plagioclase 5 mostly with K-feldspar forming 

agglomerates
subhedral 10–100 µm phenocrysts; rarely altered 
to sericite

Sericite accessory in groundmass altering feldspar
Chlorite accessory disseminated in groundmass 
Opaques accessory disseminated in the groundmass blocky euhedral, possibly pyrite 
Hematite accessory in groundmass and concentrated in 

fractures
staining feldspar and lithics in the groundmass

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a coarse-grained spherulitic lava. The macroscopic sample is pinkish and resembles a felsic-layered 
volcaniclastic with rounded clasts. The thin section has a weakly defined layering marked by the different size of clasts. There 
is no clear metamorphic foliation. The metamorphic grade is low greenschist based on the sericite–chlorite paragenesis. Most 
of the sample is composed of spherulites in a very fine-grained groundmass. In some layers, the spherulites gives a clast-
supported fabric to the rock. Quartz forms 20–30 µm anhedral-to-rounded grains, some with embayment. Feldspar is present 
in two different classes: the majority is rounded, altered feldspar (orthoclase?), and the other is typical euhedral sanidine(?), 
sometimes forming mm-size aggregates with plagioclase. Plagioclase is rare. The groundmass is very fine, almost aphanitic; 
a reddish colour in plane-polarised light suggests some hematite staining. Sericite is in the groundmass and also in altering 
feldspar. Chlorite is both in the groundmass and altering/replacing mafic clasts/minerals, and usually around quartz–feldspar 
clasts. Opaques are mostly 50–100 µm blocky grains disseminated in the groundmass.

Photomicrographs

Figure 46. Sample TC20PGF041 - 
Scanned thin section showing the 
spherulitic texture and weakly defined 
lamination/foliation. 
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Figure 47. Sample TC20PGF041 – 
Photomicrograph showing spherulites 
in a very fine-grained, aphanitic 
groundmass. The groundmass has a 
reddish colour in plane-polarised light 
suggests hematite staining. Transmitted, 
plane-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF042
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 168.8 m
Rock Name (from thin section): Coarse-grained rhyodacitic volcaniclastic sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 55 forming the groundmass and as 
isolated clasts ~10 µm mosaic quartz in the groundmass, and 50–100 µm clasts

K-feldspar
(sanidine–orthoclase?) 30 forming the groundmass and as 

clasts
subhedral to anhedral, partially altered to sericite and stained by 
hematite in groundmass; also euhedral unaltered clasts

Plagioclase 10 mostly with K-feldspar forming 
agglomerates

subhedral 10–100 µm clasts; rarely altered to sericite and usually 
subhedral

Sericite accessory in groundmass altering feldspar interstitial in groundmass defining two foliations

Chlorite accessory disseminated in groundmass 

Opaques accessory disseminated in the groundmass blocky euhedral, possibly pyrite 

Hematite accessory in groundmass and concentrated in 
fractures staining feldspar and lithics in the groundmass

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a coarse-grained rhyodacitic volcaniclastic rock similar to sample TC20PGF041 but with more quartz 
and plagioclase, and lacking rounded lapilli-like clasts. In addition, this sample has sericite marking two metamorphic 
foliations at ~80°. The metamorphic grade is low greenschist based on the sericite–chlorite paragenesis. Most of the sample 
is composed of clasts in a very fine-grained groundmass. In some layers, the clastic components make a clast-supported 
fabric. The main clastic components are quartz, alkali feldspar, and plagioclase. Quartz forms 10–20 µm anhedral grains 
interstitial in the groundmass, and isolated larger clasts. Feldspar is mostly sanidine and forms clasts up to 2 mm. Plagioclase 
is relatively unaltered and always associated with K-feldspar. Sericite is in the groundmass and altering feldspar. Chlorite is 
both in the groundmass and altering/replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. Opaques are 
mostly 50–100 µm blocky grains disseminated in the groundmass.

Photomicrographs

Figure 48. Sample TC20PGF042 
– Photomicrograph showing coarse-
grained, rhyodacitic volcaniclastic 
rock. Angular clasts of feldspar and 
smaller quartz in a foliated, fine-grained 
groundmass. Transmitted, cross-
polarised light. 
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Figure 49. Sample TC20PGF042 – 
Photomicrograph showing detail on 
the sericite-dominated foliation and 
partially altered plagioclase grain. 
Transmitted, cross-polarised light.
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Hole ID: R27ARD18
Sample ID: TC20PGF043
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 109.65 m
Rock Name (from thin section): Sericite–carbonate-altered, rhyodacitic volcaniclastic sandstone with veining and weak 
brecciation
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 65 forming the groundmass and as isolated 
clasts ~50–100 µm quartz in the groundmass

K-feldspar
(sanidine–
orthoclase?)

20 forming the groundmass and as clasts subhedral to anhedral partially altered to sericite and stained by 
hematite in groundmass 

Plagioclase 5 mostly with K-feldspar forming 
agglomerates

subhedral 10–20 µm clasts, rarely altered to sericite and usually 
subhedral

Carbonate 8 in groundmass and veins in groundmass, 200–500 µm; also interstitial between clasts

Sericite accessory in groundmass altering feldspar interstitial in groundmass defining two foliations

Chlorite accessory disseminated in groundmass rare

Vein

Magnetite 60 semi-massive agglomerates in veins partially replaced by hematite

Hematite 20 with magnetite typically replacing magnetite

Carbonate 15 interstitial in veins fine-grained carbonate associated with quartz

Quartz 5 interstitial in veins same as with carbonate; sometimes quartz forms pressure shadows on 
magnetite

Pyrite accessory disseminated in veins usually as tiny anhedral grains disseminated in the magnetite–
hematite clots

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered rhyodacitic volcaniclastic rock, similar to sample TC20PGF042 but with more sericite and 
carbonate, and the addition of magnetite–hematite-bearing carbonate veins. The metamorphic grade is lower greenschist 
based on the sericite–chlorite paragenesis. Most of the sample is composed of clasts in a very fine-grained groundmass. In 
some layers, the clastic components make a clast-supported fabric. The main clastic components are quartz, alkali feldspar, 
and plagioclase. Quartz forms 50–100 µm anhedral grains interstitial in the groundmass, and also isolated larger clasts. 
Feldspar is mostly sanidine and forms clasts that can be as large as one mm. Smaller feldspars form agglomerates with 
plagioclase. Plagioclase is relatively unaltered and always associated with K-feldspar. There are patches of carbonate in 
the groundmass and interstitial between clasts. Sericite is in the groundmass and in altering feldspar; it also forms two 
apparent foliations. Chlorite is both in the groundmass and altering/replacing mafic clasts/minerals, and usually around 
quartz–feldspar clasts. The veins are composed of carbonate–quartz with magnetite–hematite and minor pyrite. The texture 
of the magnetite shows partial replacement by hematite. Euhedral magnetite crystals are agglomerated with interstitial pyrite 
in some sectors of the veins.
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Photomicrographs

Figure 50. Sample TC20PGF043 
– Photomicrograph of rhyodacitic 
volcaniclastic rock cut by a magnetite–
hematite–quartz–carbonate vein. The 
main clastic components are quartz, 
alkali feldspar, and plagioclase. 
Transmitted, plane-polarised light.

Figure 51. Sample TC20PGF043 
– Photomicrograph of magnetite 
agglomerate (creamy colours), partially 
replaced by hematite (grey); pyrite 
(yellow) inclusions and interstitial with 
magnetite. Reflected, plane-polarised 
light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF044
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 201.4 m
Rock Name (from thin section): Sericite–carbonate-altered, rhyodacitic volcaniclastic sandstone with veining and weak 
brecciation 
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 65 forming the groundmass and as isolated 
clasts ~50–100 µm quartz in the groundmass

K-feldspar
(sanidine–orthoclase?) 20 forming the groundmass and as clasts subhedral to anhedral, partially altered to sericite and stained 

by hematite in groundmass 

Plagioclase 5 mostly with K-feldspar forming 
agglomerates

subhedral 10–20 µm clasts, rarely altered to sericite; usually 
subhedral

Carbonate 8 in groundmass and veins forms large 200–500 µm patches in groundmass, and also 
interstitial between clasts

Sericite 2 in groundmass altering feldspar interstitial in groundmass defining two foliations

Chlorite accessory disseminated in groundmass rare

Vein

Hematite 80 with magnetite typically replacing magnetite

Quartz 15 interstitial in veins forms most of the vein; sometimes forms pressure shadows 
on magnetite

Carbonate 5 interstitial in veins fine-grained associated with quartz

Muscovite accessory interstitial in veins euhedral in between hematite grains

Chlorite accessory interstitial in veins small patches in quartz

Pyrite accessory disseminated in veins usually as tiny anhedral grains disseminated in the 
magnetite–hematite clots

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered rhyodacitic volcaniclastic rock, similar to sample TC20PGF043, but the veins have much more 
quartz and there is no visible magnetite. The metamorphic grade is low greenschist based on the sericite–chlorite paragenesis. 
Most of the sample is composed of clasts in a very fine-grained groundmass. In some layers, the clastic components make a 
clast-supported fabric. The main clastic components are quartz, alkali feldspar, and plagioclase. Quartz forms 50–100 µm 
anhedral grains interstitial in the groundmass, as well as isolated larger clasts. Feldspar is mostly sanidine and forms clasts 
up to 1 mm. Smaller feldspar form agglomerates with plagioclase. Plagioclase is relatively unaltered and always associated 
with K-feldspar. There are patches of carbonate in the groundmass and also interstitial between clasts. Sericite is in the 
groundmass and altering feldspar; it also forms two apparent foliations. Chlorite is both in the groundmass and in altering/
replacing mafic clasts/minerals, and usually around quartz–feldspar clasts. The veins are composed of quartz–carbonate with 
hematite and minor pyrite. The texture of the hematite suggest complete replacement of magnetite (pseudomorph). Euhedral 
hematite pseudomorphs are agglomerated in some sectors of the veins with interstitial pyrite and muscovite.
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Photomicrographs

Figure 52. Sample TC20PGF044 – 
Photomicrograph of foliated, quartz–
feldspar rhyodacitic volcaniclastic 
sandstone. Transmitted, cross-polarised 
light. 

Figure 53. Sample TC20PGF044 – 
Photomicrograph showing completely 
replaced magnetite by hematite (martite). 
Reflected, plane-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF045
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 225.8 m
Rock Name (from thin section): Sericite–carbonate-altered, rhyodacitic volcaniclastic sandstone with veining and brecciation 
(volcanic auto-breccia? Crackle-breccia?)
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Quartz 75 mostly as matrix of crackle-breccia ~50–100 µm quartz in the breccia matrix, and as very fine-
grained groundmass of clasts

Plagioclase 15 mostly with K-feldspar forming 
agglomerates in clasts

subhedral 100–500 µm clasts, rarely altered to sericite and 
usually subhedral

K-feldspar (sanidine–
orthoclase?) 5 forming the groundmass and as clasts subhedral to anhedral, partially altered to sericite and stained by 

hematite in groundmass 

Sericite 3 in groundmass altering feldspar interstitial in groundmass foliation

Carbonate 8 in groundmass and veins forms large 200–500 µm patches in groundmass; also interstitial 
between clasts

Chlorite accessory disseminated in groundmass altering mafic minerals

Magnetite accessory disseminated in clasts euhedral grains are isolated in breccia; partially replaced to 
hematite

Hematite accessory replacing magnetite

Vein

Carbonate 90 interstitial in veins fine-grained carbonate associated with quartz

Quartz 8 interstitial in veins forms most of the vein; sometimes forms pressure shadows on 
magnetite

Sericite 2 mostly in the edge of the veins

Chlorite accessory interstitial in veins small patches in quartz and associated with sericite

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered felsic volcaniclastic breccia with carbonate–quartz veins. The metamorphic grade is low 
greenschist based on the sericite–chlorite paragenesis. The sample represents a crackle breccia with quartz matrix and fine-
grained volcaniclastic clasts. The clasts are the same as in previous samples and form a porphyritic texture defined by 
large clasts of plagioclase and K-feldspar. The breccia matrix is mostly 50–100 µm quartz with lesser sericite. Plagioclase 
is subhedral to euhedral with extinction angles that suggest albite compositions. The other feldspar is mostly K-feldspar, 
possibly sanidine and orthoclase. All feldspar is altered to sericite and sometimes contain patches of carbonate. The sericite 
in the clasts define a weak foliation. There are also disseminated grains of magnetite, between 50–100 µm, partially replaced 
by hematite. The veins are composed of quartz–carbonate with some sericite and chlorite; however, unlike previous samples, 
they do not contain sulfides/opaques.
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Photomicrograph

Figure 54. Sample TC20PGF045 
– Photomicrograph of brecciated 
volcaniclastic rock with large plagioclase 
phenocryst. The breccia matrix is mostly 
50–100 µm quartz with lesser sericite. 
Transmitted, cross-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF046
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 230.1 m
Rock Name (from thin section): Quartz–carbonate vein
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Vein

Quartz 90 bulk of the vein large strained crystals; undulose extinction

Carbonate 10
in the margins of the vein 
and as isolated fragments 
in the middle

large crystals, typically associated with interstitial 
chlorite; orthogonal cleavage

Sericite accessory mostly in the edge of the 
vein altering feldspar

Chlorite accessory interstitial in vein with carbonate and as discrete agglomerates in quartz

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a quartz–carbonate vein that cross-cuts the host layering at a high angle. The vein is mostly quartz 
with accompanying carbonate and chlorite. The vein is strained, as indicated by the undulose extinction of the quartz. 
The host rock is strongly altered to sericite and chlorite, obscuring mineral paragenesis of the protolith. There are 3–5%, 
100–200 µm, euhedral chlorite pseudomorphs, which suggests the complete replacement of mafic minerals (amphiboles?). 

Photomicrograph

Figure 55. Sample TC20PGF046 – 
Photomicrograph of quartz (left) and 
carbonate (right side) with interstitial 
chlorite in fractures. Later opaque-
bearing carbonate veinlet cross-cuts the 
vein. Transmitted, plane-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF047
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 273.3 m
Rock Name (from thin section): Sericite–chlorite–carbonate-altered, rhyodacitic volcaniclastic rock with chalcopyrite-
bearing quartz–carbonate veins 
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 60 in groundmass and veins 20–100 µm in groundmass

K-feldspar 25 as clasts and in agglomerates in 
groundmass partially altered to sericite; 50–100 µm subhedral clasts

Plagioclase 5 as with K-feldspar 20–50 µm subhedral clasts, typically in the agglomerates

Carbonate 5 interstitial in groundmass and veins fine-grained, replacing minerals and in fractures with sulfides

Sericite 3 in groundmass forms a weak foliation 

Chlorite 2 in groundmass, mostly near veins replacing mafic minerals and interstitial in the groundmass

Hematite accessory replacing magnetite in groundmass forms pseudomorphs of magnetite; disseminated in groundmass

Chalcopyrite/
pyrite accessory disseminated in groundmass

Vein

Quartz 60 bulk of the vein large strained crystals, undulose extinction

Carbonate 40 in the margins of the veins and as 
isolated fragments in the middle large crystals, typically associated with interstitial chlorite

Chalcopyrite accessory associated with carbonate in veins with carbonate; sometimes with small pyrite core

Pyrite accessory in veins associated with chalcopyrite

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a volcaniclastic rock altered by sericite, chlorite and quartz–carbonate veining. The clastic components, 
feldspar and lesser quartz, comprise ~40% of the rock. The feldspar is mostly K-feldspar (orthoclase?) with minor plagioclase. 
They are mostly in the groundmass as subhedral to euhedral clasts. The groundmass is comprised of quartz, feldspar, sericite 
and chlorite. The quartz sometimes forms 200–500 µm patches of 20–50 µm quartz with a mosaic texture. The sericite and 
chlorite are more common on the edge of the veins where they completely replace felsic and mafic minerals respectively. 
There is also disseminated hematite after magnetite and some chalcopyrite. The quartz–carbonate veins are similar to other 
samples in this drillhole, but with the presence of chalcopyrite and pyrite. The sulfides seem to be directly associated with 
carbonate and not with the quartz. 
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Photomicrographs

Figure 56. Sample TC20PGF047 – 
Photomicrograph of volcaniclastic 
sample altered by sericite, chlorite and 
quartz–carbonate–sulfide veining. 
The clastic components are mostly 
feldspar and lesser quartz. The feldspar 
is mostly K-feldspar (orthoclase?) with 
minor plagioclase. Transmitted, plane-
polarised light.

Figure 57. Sample TC20PGF047 – 
Photomicrograph showing detail on the 
chalcopyrite (yellow-bronze colour) with 
pyrite (white) hosted in carbonate vein. 
Reflected, plane-polarised light. 
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 Hole ID: R27ARD18
Sample ID: TC20PGF048
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 325 m
Rock Name (from thin section): Carbonate–chlorite-altered, very thinly bedded feldspar–phyric rhyolite
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral
/phase

Abundance
(%) Origin/location Character

Quartz 70 in groundmass and 
agglomerates

20–100 µm in groundmass and 100–150 µm elongated 
agglomerates

K-feldspar 25 as phenoclasts and as 
phenocrysts

partially altered to sericite; 500–1000 µm clasts oriented along 
volcanic foliation

Carbonate 5 interstitial in groundmass and 
forming agglomerates forms elongated ribbons/agglomerates

Sericite accessory in groundmass forms a weak foliation 

Chlorite accessory in groundmass, mostly near 
veins replacing mafic minerals, and interstitial in the groundmass

Opaques 
(hematite?) accessory in groundmass blocky grains disseminated in groundmass (pseudomorphs of 

magnetite?) 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an altered, thinly bedded feldspar-phyric rhyolite that is texturally different to the shallower samples. 
The metamorphic grade is low, possibly greenschist facies. There are mm-scale elongated ribbons of quartz and/or carbonate 
with pinkish haloes. The haloes are very fine-grained making the mineralogy difficult to identify; however, it seems to be a 
combination of feldspar, quartz and glass. The ribbons are parallel to foliation and are sometimes folded and crenulated. The 
groundmass is very fine-grained; the only detectable components are quartz and feldspar. The feldspar is 500–1000 µm and 
mostly altered to sericite. Sericite forms a weak foliation that wraps around the ribbons; some of the ribbons are boudinaged. 

Photomicrographs

Figure 58. Sample TC20PGF048 – 
Photomicrograph showing elongated 
ribbons of quartz and/or carbonate with 
brownish haloes that give the rock a 
thinly bedded appearance. Transmitted, 
plane-polarised light. 
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Figure 59. Sample TC20PGF048 – 
Photomicrograph showing details on 
the glomeroporphyritic feldspar with 
a weakly defined foliation wrapping 
the agglomerate. Transmitted, plane-
polarised light.
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Hole ID: R27ARD18
Sample ID: TC20PGF049
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 366.15 m
Rock Name (from thin section): Foliated and finely layered crystal- and lithic-rich, thinly bedded volcaniclastic sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 70 in groundmass 0.1–0.5 mm thick boudinaged and folded ribbons or layers that define S0

K-feldspar 15 as clasts large 0.5–1 mm subhedral clasts in the fine-grained groundmass with S0 
wrapping around; they seem to be oriented parallel to S1

Sericite 5 In groundmass and 
concentrated in politic layers forms a strong foliation cross-cutting S0 in high angle 

Carbonate 5 Interstitial in groundmass and 
forming agglomerates/ clasts? fine-grained carbonate, sometimes agglomerated forming clasts

Lithics 5 similar to feldspar clasts 0.5–4 mm clasts of diverse composition, from siltstone to carbonate-rich 
clasts 

Chlorite accessory in groundmass and in shadow 
pressures of opaques

Glass accessory in the pelitic layers forms very fine strings parallel to S1

Opaques 
(Hematite?) accessory in groundmass

forms blocky grains disseminated in groundmass (pseudomorphs of 
magnetite?); the foliation is wrapping around the opaques suggesting pre-
kinematic origin 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a crystal- and lithic-rich, thinly bedded volcaniclastic sandstone, similar to the sample TC20PGF048 
but with a much better defined layering. The metamorphic grade is low, possibly greenschist facies. The fabric of the rock 
is defined by the layers (S0) of boudinaged and folded/crenulated quartz ribbons, interlayered with mm-thick pelitic sericite-
rich layers. In between are large clasts of lithics (mostly siltstone and carbonate-rich rocks) and K-feldspar. These large clasts 
and feldspar are wrapped by the quartz ribbons and pelitic layers. There is a foliation that runs almost perpendicular to the 
layering (S1). Unlike sample TC20PGF048, there is no pink haloes around the quartz ribbons.

Photomicrographs

Figure 60. Sample TC20PGF049 – 
Photomicrograph showing rounded 
lithic clasts disrupting the thin quartz-
rich layers, and a distinct diagonal 
foliation overprinting all fabric. 
Transmitted, cross-polarised light. 
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Figure 61. Sample TC20PGF049. 
Photomicrograph similar to Figure 
61 showing details on lithics and 
glomeroporphyritic feldspar. 
Transmitted, plane-polarised light. 
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Hole ID: R27ARD18
Sample ID: TC20PGF050
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 384.2 m
Rock Name (from thin section): Finely laminated volcaniclastic sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 65 in groundmass, and forming 
boudinaged and folded ribbons 0.1–0.5 mm thick boudinaged and folded ribbons or layers (S0)

K-feldspar 20 in groundmass as clasts large 0.5–1 mm subhedral clasts in the fine-grained groundmass with S0 
wrapping around; they seem to be oriented or elongated parallel to S1

Sericite 5 in groundmass and concentrated 
in pelitic layers

forms a strong foliation cross-cutting S0 in high angle; axial planar foliation 
of crenulation

Glass? 5 in the pelitic layers finely disseminated in the politic layers and parallel to S1

Carbonate 3 interstitial in groundmass and in 
veinlets fine-grained carbonate

Lithics 2 similar to feldspar clasts 0.5–2 mm clasts of diverse composition, from siltstone to carbonate-rich 
clasts 

Chlorite accessory in groundmass and in shadow 
pressures of opaques

Opaques accessory in groundmass
forms blocky grains disseminated in groundmass (pseudomorphs of 
magnetite?); foliation is wrapping around the opaques suggesting pre-
kinematic origin 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a finely layered volcaniclastic sandstone, similar to the sample TC20PGF049 but with more disrupted 
layering. The metamorphic grade is low, possibly greenschist facies. The fabric of the rock is defined by the layers (S0) of 
boudinaged and folded/crenulated quartz ribbons, interlayered with mm-thick pelitic sericite-rich layers. In between are large 
clasts of lithics (mostly siltstone and carbonate-rich rocks), and K-feldspar. These large clasts and feldspar are wrapped by the 
quartz ribbons and pelitic layers. There is a foliation that runs almost perpendicular to the layering, forming an axial planar 
foliation (S1). The finely disseminated opaques are interpreted as glass, some of which appears to be replaced or altered to 
chlorite. This glass is preferably concentrated in the pelitic layers. The metamorphic foliation (S1) is marked by sericite.

Photomicrographs

Figure 62. Sample TC20PGF050 – 
Photomicrograph of finely laminated 
rock with glomeroporphyritic feldspar 
and an oblique foliation. Transmitted, 
plane-polarised light.
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Figure 63. Sample TC20PGF050 
– Photomicrograph showing detail 
on a lithic clast and oblique sericite-
dominated foliation. Transmitted, cross-
polarised light.
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Hole ID: R27ARD18
Sample ID: TC20PGF051
Location: GDA94 Zone 53K, 358196mE, 7793652mN
Depth: 407.4 m
Rock Name (from thin section): Finely layered volcaniclastic sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 65
in groundmass and forming 
boudinaged and folded 
ribbons

0.1–0.5 mm thick boudinaged and folded ribbons or layers (S0)

K-feldspar 20 in groundmass as clasts large 0.5–1 mm subhedral clasts in the fine-grained groundmass with S0 
wrapping around; they seem to be oriented or elongated parallel to S1

Sericite 5 in groundmass and 
concentrated in pelitic layers

forms a strong foliation cross-cutting S0 in high angle; axial planar foliation of 
crenulation

Glass 5 in the pelitic layers finely disseminated in the politic layers and parallel to S1

Carbonate 4 interstitial in groundmass 
and in veinlets fine-grained carbonate

Lithics 1 similar to feldspar clasts 0.5–2 mm clasts of diverse composition, from siltstone to carbonate-rich clasts 

Chlorite accessory in groundmass and in 
shadow pressures of opaques

Opaques (pyrite, 
magnetite and 
hematite)

accessory in groundmass
magnetite forms blocky grains disseminated in groundmass, sometimes 
completely replaced by hematite; pyrite is within quartz veins; foliation is 
wrapping around the opaques suggesting pre-kinematic origin 

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a finely layered volcaniclastic sandstone, similar to the sample TC20PGF050. The metamorphic grade 
is low, possibly greenschist facies. There are two clear foliations defined by sericite at ~30° to each other: one cross-cutting 
S0 in high angle; the other, a stronger, axial planar foliation of the crenulation. The fabric of the rock is defined by layers (S0) 
of boudinaged and folded/crenulated quartz ribbons, interlayered with mm-thick pelitic sericite-rich layers. In between are 
large clasts of lithics (mostly siltstone and carbonate-rich rocks) and K-feldspar. These large clasts and feldspar are wrapped 
by the quartz ribbons and pelitic layers. The finely disseminated opaques are interpreted as glass, some of which appears to 
be replaced or altered to chlorite. This glass is preferably concentrated in the pelitic layers.

Photomicrograph

Figure 64. Sample TC20PGF051 – 
Photomicrograph showing oblique 
sericite-dominated foliation disrupting 
the lamination. Transmitted, cross-
polarised light.
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APPENDIX 4: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE R2ARD17, SAMPLES TC20PGF052–055

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Hole ID: R2ARD17
Sample ID: TC20PGF052
Location: GDA94 Zone 53K, 357759mE, 7792525mN
Depth: 203.8 m
Rock Name (from thin section): Chlorite-altered, foliated andesite with sulfide-bearing quartz veins
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 55 in fine-grained andesite and 
veins as 50–100 µm isolated anhedral phenocrysts in andesite

Plagioclase 25 in groundmass lath-shaped long microphenocrysts with simple twining and random orientation 

Chlorite 10 in groundmass and veins in the volcanic rock altering mafic minerals and interstitial; some forming veins

K-feldspar 5 in altered volcanic rock as 100–200 µm phenocrysts in the more chlorite-altered sections of the volcanic 
rock

Hematite–
magnetite 5 in groundmass fine-grained euhedral crystals of magnetite, partially replaced by hematite 

disseminated in the groundmass

Vein

Quartz 85 two textures: one dominant fine-grained in the margins of the vein, and one 
coarse-grained around the sulfides; undulose extinction across all veins 

Chlorite 5 associated with sulfides typically forming coarse-grained amorphous mass around sulfides

Pyrite 5

these sulfides are all together 
in clots in the centre of the 
veins

200–300 µm euhedral grains 

Hematite 2 fine-grained, sometimes specular textures around copper-sulfides

Chalcopyrite 1 with bornite in the core of the agglomerates

Bornite 1 with chalcopyrite

Chalcocite? 1 with bornite in a similar texture than veins in Curiosity prospect

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents an andesitic rock. The rock is fine-grained and strongly altered to chlorite, with intense quartz veining/
breccia. The foliation is parallel to a weak layering. The metamorphic grade is low, possibly lower greenschist facies based on 
presence of chlorite. The rock is composed mostly of an aphanitic groundmass with ophitic plagioclase (as long unoriented 
microphenocrysts) and chlorite, which seems to be replacing mafic minerals (pseudomorphs). Chlorite also defines the weak 
metamorphic foliation. The opaques are magnetite and hematite finely disseminated in the groundmass. The veins are mostly 
quartz with chlorite and sulfides. The quartz has two textures: a more common, fine-grained quartz in the edge of the veins; 
and a coarse-grained quartz associated with and around sulfides. Some veins are only fine-grained quartz. All quartz has 
undulose extinction, suggesting some degree of strain. The sulfides form agglomerates in the core of the vein, and mainly 
consist of pyrite and hematite, and less common, chalcocite–bornite–chalcopyrite (copper-sulfides) rimmed by hematite and 
pyrite. This suggests a paragenetic sequence of: chalcocite–bornite–chalcopyrite, then pyrite, and finally, hematite.
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Photomicrographs

Figure 65. Sample TC20PGF052 – 
Photomicrograph showing laths of 
plagioclase microphenocrysts in ophitic 
texture. Chlorite-filled amygdales in light 
green. Transmitted, plane-polarised light. 

Figure 66. Sample TC20PGF052 – 
Photomicrograph of granular pyrite (light 
cream colour with high relief), specular 
hematite (dark grey) and copper sulfides: 
chalcopyrite (yellow-bronze) composited 
with bornite (pinkish colours) and 
covellite in dark blue with bornite and 
as inclusion in pyrite. Reflected, plane-
polarised light. 

Figure 67. Sample TC20PGF052 – 
Photomicrograph of composited bornite 
(creamy pink colours) with chalcocite 
(blue-grey colours), rimmed by specular 
hematite (dark grey) and chalcocite. Pyrite 
in light white-cream colour. Reflected, 
plane-polarised light.
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Hole ID: R2ARD17
Sample ID: TC20PGF053
Location: GDA94 Zone 53K, 357759mE, 7792525mN
Depth: 204.1 m
Rock Name (from thin section): Chlorite-altered andesitic (volcanic) breccia
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 55 in volcanic clasts and 
breccia’s matrix

as 10–50 µm isolated anhedral phenocrysts in volcanic clasts and coarse-grained 
200–300 µm in the veins

Chlorite 30 in groundmass and veins pervasive alteration in the volcanic rock altering mafic minerals and interstitial

Plagioclase 10 in groundmass lath-shaped long microphenocrysts with simple twining and random orientation 

K-feldspar 3 in altered volcanic rock as 100–200 µm phenocrysts in the more chlorite-altered sections of the volcanic 
rock

Plagioclase 
(Andesine) 2 in groundmass similar to the K-feldspar in size and distribution

Hematite–magnetite accessory in groundmass fine-grained euhedral crystals of magnetite partially replaced by hematite 
disseminated in the groundmass

Matrix-supported breccia

Quartz 95 two textures. One dominant fine-grained in the margins of the veins with 
inclusions, and one coarse-grained in the core of the veins. Undulose extinction

Chlorite 5 Typically forming coarse-grained amorphous mass around sulfides

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents the same rock as sample TC20PGF052, an andesitic volcanic rock, but this sample is brecciated and 
strongly altered to chlorite. The rock is fine-grained and foliated parallel to a weak layering. The metamorphic grade is low, 
possibly lower greenschist facies based on the chlorite present. The rock (clasts in a matrix-supported breccia) is mostly 
composed of an aphanitic groundmass with long microphenocrysts of plagioclase with a weakly defined orientation, and 
chlorite, which seems to be replacing mafic minerals (pseudomorphs). Chlorite also defines the weak metamorphic foliation. 
Based on the polished sample TC20PGF052, the opaques finely disseminated in the groundmass are magnetite and hematite. 
The matrix of the breccia is mostly quartz of variable texture: fine-grained and inclusion-rich quartz in contact with the clasts, 
plus clean coarser grained quartz in the core of the veins/matrix. 

Photomicrographs

Figure 68. Sample TC20PGF053 
- Scanned thin section of altered 
brecciated andesite showing one set 
of chlorite-rich clasts and another of 
sericite-altered porphyritic volcanic 
clasts. 
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Figure 69. Sample TC20PGF053 – 
Photomicrograph of strongly chlorite-
altered andesite. The randomly oriented 
laths of plagioclase are still preserved in 
a matrix intensely altered to chlorite. 
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Hole ID: R2ARD17
Sample ID: TC20PGF054
Location: GDA94 Zone 53K, 357759mE, 7792525mN
Depth: 249 m
Rock Name (from thin section): Foliated, chlorite-altered, fine-grained felsic volcaniclastic rock
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral
/phase Abundance (%) Origin/location Character

Quartz 55 as clasts in groundmass 20–50 µm angular clasts, sometimes embayed

K-feldspar 30 in groundmass large 0.5–1 mm clasts partially altered to sericite

Chlorite 8 in groundmass
interstitial in groundmass and forming 0.5–1 mm 
elongated masses that resemble fiammes, some of which 
are with feldspar 

Sericite 2 in groundmass finely disseminated in the groundmass and in altering 
feldspar

Opaques accessory in groundmass disseminated in groundmass as blocky minerals 
(magnetite?)

Glass? accessory in groundmass similar in size and shape to the chlorite masses 
mentioned above, but with fuzzy borders

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a foliated, altered volcaniclastic rock. The main components (quartz and feldspar) suggests a felsic 
composition; however, the chlorite present could represent the alteration of mafic minerals, indicating a more intermediate 
composition. The rock is strongly foliated and sheared. The aphanitic groundmass dominates the sample with large clasts of 
feldspar and lensoidal chlorite masses. The feldspar is typically 0.5–1 mm, subhedral- to anhedral-shaped, and wrapped by 
the foliation. Chlorite is abundant and finely disseminated in the groundmass. It also forms fiamme-like agglomerates with 
feldspar elongated along the foliation. Sericite defines the foliation and alters feldspar. There are elongated agglomerates of 
glass (?) similar in shape and size to the chlorite agglomerates.  

Photomicrograph

Figure 70. Sample TC20PGF054 – 
Photomicrograph of foliated, altered 
volcaniclastic rock with isolated quartz 
fragments and altered feldspar grains 
in a fine-grained chlorite-altered 
groundmass. Transmitted, plane-
polarised light.
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Hole ID: R2ARD17
Sample ID: TC20PGF055
Location: GDA94 Zone 53K, 357759mE, 7792525mN
Depth: 232.8 m
Rock Name (from thin section): Quartz K-feldspar porphyry
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral
/phase

Abundance 
(%) Origin/location Character

Quartz 55 phenocrysts in aphanitic 
groundmass embayed or resorbed 2–3 mm rounded phenocrysts 

K-feldspar 
(orthoclase?) 25 phenocrysts in 

groundmass
similar to quartz in size; one phenocryst is larger 
(~1 cm)

Sericite 10 interstitial in groundmass in groundmass and altering some feldspar

Chlorite 10 in groundmass replacing mafic minerals and interstitial in groundmass 

Opaques accessory disseminated in 
groundmass

euhedral blocky and rhomboidal, forming agglomerates 
of up to 1 mm 

Zircon accessory disseminated in 
groundmass

typically within chlorite pseudomorph. forming 
pleochroic haloes

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a quartz–feldspar porphyry. The phenocrysts are mostly 2–3 mm rounded quartz and similar sized 
K-feldspar, possibly orthoclase. The metamorphic grade is low. There are phenocrysts totally replaced by chlorite. These are 
euhedral rectangular to subhedral, ranging in size from 0.5 to 1 mm. There are 0.5–1 mm, blocky, sericite-rich areas, which 
are interpreted as fully replaced feldspar. The groundmass is very fine-grained; the only recognizable phases are quartz, 
sericite, chlorite, and possibly K-feldspar. There is a very weak foliation marked by sericite around the phenocrysts. 

Photomicrographs

Figure 71. Sample TC20PGF055 – 
Photomicrograph of rounded (resorbed?), 
embayed quartz phenocrysts in a very 
fine-grained groundmass. The only 
recognizable phases in the groundmass 
are quartz, sericite, chlorite, and 
possibly K-feldspar. Transmitted, plane-
polarised light.
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Figure 72. Sample TC20PGF055 – 
Photomicrograph showing K-feldspar, 
smaller rounded quartz, and chlorite-
replaced phenocrysts, all in a fine-
grained quartz–feldspar–chlorite 
groundmass. Transmitted, cross-
polarised light.
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APPENDIX 5: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE WGR3D001, SAMPLES TC20PGF056–057

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Hole ID: WGR3D001
Sample ID: TC20PGF056
Location: GDA94 Zone 53K, 370465mE, 7798550mN
Depth: 190.81 m
Rock Name (from thin section): Basalt
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance
(%) Origin/location Character

Plagioclase 65 groundmass
200–1000 µm-long microphenocrysts in ophitic texture 
with opaque inclusions and no orientation; high relief of the 
plagioclase laths suggests Ca-rich plagioclase

Chlorite 25 groundmass and replacing rounded 
minerals replacing 200–500 µm olivine (?)

Clinopyroxene 5 groundmass 200–500 µm grains, interstitial in groundmass 

Opaques 5 groundmass and inclusions in 
plagioclase and pyroxene

50–100 µm granular in groundmass and as inclusions in 
minerals

Quartz accessory interstitial in groundmass fine-grained agglomerates of quartz in groundmass

Carbonate carbonate–
chlorite vein

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a fine-grained olivine (?)–clinopyroxene basalt. The microphenocrysts of plagioclase and pyroxene 
form most of the rock with a typical ophitic texture. Olivine (?) is completely replaced by chlorite. Chlorite is also interstitial 
in the groundmass together with the opaques. The groundmass is formed by the same plagioclase–pyroxene–chlorite, plus 
rare quartz. There is a 2–3 mm thick carbonate–chlorite vein cross-cutting the rock. There is no clear foliation or alignment 
of long minerals.

Photomicrographs

Figure 73. Sample TC20PGF056 
– Photomicrograph showing 
microphenocrysts of plagioclase and 
pyroxene forming most of the rock 
with a typical ophitic texture. Olivine 
(?) phenocrysts completely replaced by 
chlorite (light blue interference colours).
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Figure 74. Sample TC20PGF056 – 
Photomicrograph showing partially 
altered clinopyroxene phenocryst. 
Transmitted, cross-polarised light. 
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Hole ID: WGR3D001
Sample ID: TC20PGF057
Location: GDA94 Zone 53K, 370465mE, 7798550mN
Depth: 258.8 m
Rock Name (from thin section): Olivine–pyroxene basalt
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Plagioclase 65 groundmass
200–1000 µm-long microphenocrysts in ophitic texture with opaque 
inclusions and no orientation; high relief of the plagioclase laths suggests 
Ca-rich plagioclase

Chlorite 20 groundmass and replacing 
rounded minerals replacing 200–500 µm olivine?

Clinopyroxene 10 groundmass 200–500 µm grains, interstitial in groundmass 

Epidote 5 groundmass 10–50 µm interstitial epidote in groundmass

Opaques 2 groundmass and inclusions in 
plagioclase and amphibole 50–100 µm granular in groundmass and as inclusions in minerals

Quartz accessory fine-grained agglomerates of quartz in groundmass, interstitial in 
groundmass

Carbonate carbonate–chlorite vein

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a fine-grained olivine–pyroxene basalt, very similar to sample TC20PGF056 but with more and less-
altered pyroxene, and no carbonate vein. The microphenocrysts of plagioclase and pyroxene form most of the rock with a 
typical ophitic texture. Olivine appears to be completely replaced by chlorite. Chlorite is also interstitial in the groundmass 
together with the opaques. The groundmass is formed by the same plagioclase–pyroxene–chlorite, and rare quartz. There is 
no clear foliation or alignment of long minerals.

Photomicrograph

Figure 75. Sample TC20PGF057 – 
Photomicrograph showing pyroxene 
(centre), partially altered plagioclase 
laths and interstitial epidote 
(groundmass) and chlorite (top) with 
a chlorite-rich cross-cutting vein. 
Transmitted, cross-polarised light.  
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APPENDIX 6: INDIVIDUAL PETROLOGY DESCRIPTIONS AND PHOTOMICROGRAPHS FROM 
ROVER FIELD DRILLHOLE T3/2, SAMPLES TC20PGF072–075

Act = actinolite
Bn = bornite
Cal = calcite
Cb = carbonate
Cc = chalcocite
Ccp = chalcopyrite
Chl = chlorite
Cpx = clinoproxene
Cv = covellite
Ep = epidote
Fsp = feldspar
Gn = galena
Hem = hematite
Kfs = K-feldspar
Mag = magnetite
Pl = plagioclase
Pn = pentlandite
Po = pyrrhothite
Py = pyrite
Qtz = quartz
Ser = sericite
Sph = sphalerite
Tlc = talc
Ttn = titanite 

Abbreviations used in Appendices 1–6: 
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Hole ID: T3/2
Sample ID: TC20PGF072
Location: GDA94 Zone 53K, 391580mE, 7788536mN
Depth: 87.2 m
Rock Name (from thin section): Glomeroporphyritic, coherent dacitic volcanic rock (lava?)
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral
/phase

Abundance 
(%) Origin/location Character

Plagioclase 40–45 phenocrysts and groundmass 0.5–2 mm, subhedral to rounded laths, partially altered to sericite

K-feldspar 30–35 phenocrysts and in groundmass 1–2 mm, anhedral to rounded, relatively fresh phenocrysts; feldspars 
form clusters with glomeroporphyritic texture

Quartz 20–25 ribbons typically forming flow-banded 50–100 µm thick ribbons that wraps the 
phenocrysts 

Chlorite 10–15 replacing mafic phenocrysts replacing 0.1–2 mm euhedral mafic phenocrysts. Always with opaques

Carbonate accessory in groundmass carbonate forms 0.5–2 mm patches in the groundmass typically in the 
margin of phenocrysts

Opaques accessory with chlorite forms fringes around chlorite in pseudomorphs

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a glomeroporphyritic, coherent dacitic rock (lava?). The fabric of the rock is porphyritic and has a 
clear flow-banding foliation defined by thin quartz ribbons. There are 40–45%, 0.5–2 mm, anhedral to rounded, relatively 
fresh plagioclase phenocrysts; 30–35%, 1–2 mm, anhedral to rounded K-feldspars; 20–25%, 0.1–0.5 mm quartz forming 
thin ribbons; 10–15%, 0.1–2 mm, chlorite replacing mafic euhedral phenocrysts; and some carbonate patches, all within an 
aphanitic to fine-grained quartz–felspathic groundmass. The feldspar typically forms glomeroporphyritic textures of 1–2 mm 
rounded clusters wrapped by the flow-banded quartz ribbons. The rock shows no evidence of metamorphic foliation, only 
flow-banded foliation.
 
Photomicrographs

Figure 76. Sample TC20PGF072 
-  Photomicrograph of feldspar in 
glomeroporphyritic texture with 
interstitial chlorite and opaques. 
Transmitted, plane-polarised light. 
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Figure 77. Sample TC20PGF072 
-  Photomicrograph showing a 
weakly defined flow banding and 
glomeroporphyritic texture of feldspars. 
Transmitted, plane-polarised light. 
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Hole ID: T3/2
Sample ID: TC20PGF073
Location: GDA94 Zone 53K, 391580mE, 7788536mN
Depth: 144.5 m
Rock Name (from thin section): Glomeroporphyritic, coherent trachytic/dacitic volcanic rock (lava?)
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Plagioclase 40–45 phenocrysts and groundmass 0.5–2 mm subhedral to rounded laths partially altered to sericite

K-feldspar 30–35 phenocrysts and in groundmass 1–2 mm anhedral to rounded, relatively fresh phenocrysts. Feldspar 
forms clusters in glomeroporphyritic texture

Chlorite 25–30 replacing mafic phenocrysts replacing 0.1–2 mm euhedral mafic phenocrysts; always with opaques

Quartz 5–10 ribbons typically forming flow-banded 50–100 µm thick ribbons wrapping the 
phenocrysts 

Carbonate accessory in groundmass forms 0.5–2 mm patches in the groundmass, typically in the margins of 
phenocrysts

Opaques accessory with chlorite forms fringes around chlorite in pseudomorphs

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample is similar to sample TC20PGF072 but with more chlorite and less quartz. It represents a coherent glomeroporphyritic 
trachytic or dacitic rock (lava?). The fabric of the rock is porphyritic and has a clear flow-banding foliation defined by 
thin quartz ribbons. There are 40–45%, 0.5–2 mm. anhedral to rounded, relatively fresh plagioclase phenocrysts; 30–35%, 
1–2 mm, anhedral to rounded K-feldspars; 5–10%, 0.1–0.5 mm, thin boudinaged quartz ribbons; 25–30%, 0.1–1 mm, chlorite 
replacing mafic euhedral phenocrysts (amphibole?); and some carbonate patches, all within an aphanitic to fine-grained 
quartz–felspathic groundmass. Some of the chlorite pseudomorphs have carbonate in the core. The feldspars typically form 
glomeroporphyritic textures with 1–2 mm rounded clusters wrapped by the flow-banded quartz ribbons. The rock shows no 
evidence of metamorphic foliation, only flow-banded foliation.

Photomicrographs

Figure 78. Sample TC20PGF073 -  
Photomicrograph showing flow banded 
volcanic rock with glomeroporphyritic 
feldspar and fiamme-like pseudoclasts. 
Transmitted, plane-polarised light.



114NTGS Record 2021-005 

Figure 79. Sample TC20PGF073 
-  Photomicrograph showing detail of 
the glomeroporphyritic feldspar with 
hinyterstitial chlorite (semi-opaque). 
Transmitted, cross-polarised light. 



115 NTGS Record 2021-005 

Hole ID: T3/2
Sample ID: TC20PGF074
Location: GDA94 Zone 53K, 391580mE, 7788536mN
Depth: 274.3 m
Rock Name (from thin section): Very thinly bedded, fine-grained, chlorite-altered sandstone/siltstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 50–55 detrital in coarse-grained beds; 10–50 µm sub-angular clasts 

Feldspars 30–35 detrital similar to quartz but altered to sericite

Chlorite 10–15 alteration 5–10 µm flakes, interstitial in the groundmass

Sericite 5–10 alteration altering feldspar and interstitial in groundmass

Opaques 1–5 detrital 10–20 µm rounded grains concentrated in mm-thick 
basal layers

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a very fine-bedded, graded, chlorite-altered sandstone/siltstone. The coarser-grained beds are 
composed of 50–55%, 10–50 µm, subangular to angular quartz grains; 30–35%, 10–40 µm sericite-altered feldspar; and 
10–15%, 5–10 µm chlorite-rich grains, all within a very fine-grained quartz–feldspathic sericite matrix. The sample has a 
discrete graded bedding and a weak metamorphic foliation defined by the sericite, sub-parallel to bedding. 

Photomicrograph

Figure 80. Sample TC20PGF074 
-  Photomicrograph of thinly bedded, 
fine-grained sandstone/siltstone. 
Transmitted, plane-polarised light. 
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Hole ID: T3/2
Sample ID: TC20PGF075
Location: GDA94 Zone 53K, 391580mE, 7788536mN
Depth: 283.8 m
Rock Name (from thin section): Coarse-grained, chlorite-altered, immature polymict sandstone
Sample Information: Thin section/Polished section/Oriented section
Petrography: Visual estimate of modal mineral abundances

Mineral/phase Abundance 
(%) Origin/location Character

Quartz 70–75 detrital 0.1–1 mm angular grains

Lithics 20–25 detrital 0.1–1 mm rounded to sub-angular lithics

Plagioclase 7–10 detrital 0.1–0.5 mm subhedral relatively fresh grains

K-Feldspar 1–5 detrital 0.1–0.5 mm sub-angular and sericite-altered grains

Chlorite 1–5 alteration replacing mafic minerals and lithics; also as 10–50 µm 
grains in the matrix

Carbonate 1–3 cement-matrix and 
alteration

patches and interstitial carbonate in matrix, and altering 
lithics 

Opaques accessory detrital interstitial

Description

Texture, metamorphic grade, microstructure, mineral paragenesis

This sample represents a poorly sorted, clast-supported, massive to medium-bedded, coarse-grained, chlorite-altered polymict 
sandstone. The clasts are 70–75%, 0.1–1 mm angular quartz grains; 20–25%, 0.1–1 mm rounded to sub-angular lithics 
(four major groups: carbonate-rich, sericite-rich, chlorite-rich and siltstone); 7–10%, 0.1–0.5 mm, subhedral and relatively 
fresh plagioclase grains; 1–5%, 0.1–0.5 mm, sub-angular and sericite-altered K-feldspars, all within a 10–50 µm, quartz–
carbonate–feldspar–chlorite–sericite matrix. There is a weak metamorphic foliation defined by sericite. 

Photomicrographs

Figure 81. Sample TC20PGF075 - 
Photomicrograph of poorly sorted, clast-
supported, massive to medium-bedded, 
coarse-grained, altered polymict 
sandstone. Transmitted, plane-polarised 
light. 



117 NTGS Record 2021-005 

Figure 82. Sample TC20PGF075 
-  Photomicrograph showing details 
on the clastic components of the 
sandstone. Plagioclase, fine-grained 
lithics, sericite-altered K-feldspar and 
quartz in a poorly sorted clastic matrix. 
Transmitted, crossed-polarized light. 
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