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Introduction 

Three samples identified as Red, Green and Black were submitted by McLaren's Bay Mica Stone 
Quarries for general mineralogical examination. The objectives of the investigation were to identify the 
mineral species, their associations, grain size and liberation characteristics. 

Polished and polished thin sections prepared from as-received samples were systematically scanned 
under microscope to determine the mineralogy and liberation characteristics. 
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SAMPLE: RED 

The Red sample composed entirely of silicates (-99 vol. %) with traces of opaque minerals. The non
opaque minerals mostly consist of composite polycrystalline quartz (-60%), mica (-25%), feldspar 
(-10%) with minor amounts of chlorite, zircon, amphibole, tourmaline and epidote. The proportion of 
feldspar in this sample was higher compared to other two samples. 

The majority of the non-opaque grains were liberated (-90%). Large composite polycrystalline quartz 
grains (360 - 880 \.1m) were mostly free, while some were associated with mica and other minerals. 
Most of feldspar were within the size range of 40-180 \.1m. 

Trace amounts of fine-grained pyrite and chalcopyrite were disseminated in silicate groundmass. 

SAMPLE: GREEN 

The Green sample was predominantly composed of non-opaques (>95 vol.%), with minor amounts of 
opaque minerals. The non-opaques mainly consisted of composite polycrystalline quartz (-60%) and 
mica (-30%), with minor proportions of chlorite, feldspar, amphibole, zircon, tourmaline and epidote. 

Most of the major non-opaque grains were liberated (-85%). Composite polycrystaUine quartz and 
feldspar grains were within 300 - 720 \.1m and 30-120 j.Jm, respectively. 

The amount of opaque minerals in the Green sample was more compared to other two samples. Pyrite 
was the main opaque mineral, occurring mainly as liberated particles. Pyrite associated with 
chalcopyrite and magnetite was also observed. 

SAMPLE: BLACK 

The Black sample was predominantly (>95% vol.) consisted of non-opaques with trace amounts of 
opaque minerals. The non-opaque minerals mostly consisted of composite polycrystalline quartz 
(-70%) and mica (-20%) with minor proportion of chlorite, feldspar, carbonates, tourmaline, epidote, 
and amphibole. Pyrite was the main opaque mineral. 

Most of the major non-opaque phases were liberated (-80%). Most of the composite polycrystalline 
quartz were within 400 -900 j.Jm grain size range. 

Most of pyrite were liberated (-80%) and within the size-range of BO - 110 j.Jm. Some were associated 
with non-opaque minerals. 

PHOTOMICROGRAPHS 
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Figure 1: photomicrograph showing the mineralogical composition and texture of three samples. 
Plate 1: Black sample: (C-Ot) - composite polycrystalline strained quartz, Mi - mica, at - quartz, Fel - feldspar. 
Plate 2: Black sample: pyrite (Py) within carbonate (Car) and silicate (Si) groundmass. 
Plate 3 Green sample: liberated grains of composite polycrystalline strained quartz (C-Ot) , zircon (Zr) , mica (Mi), 

quartz (Ot) , feldspar (Fel) and chlorite (CI). 
Plate 4 Red sample: composite grain of mica (Mi) and chlorite (CI) , with composite polycrystalline strained quartz 

(C-Ot) , feldspar (Fel) and quartz (at). 

Comments: 
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The mineralogical examination of the three samples indicated that all the samples were predominantly 
composed of non-opaque minerals (>95% vol.) with trace to minor amounts of opaques (mainly pyrite, 
chalcopyrite, and magnetite). The Red sample almost entirely consisted of non-opaques (-99%) with 
traces of fine disseminated opaque minerals. The proportion of opaques was more in Green and Black 
samples compared to Red sample. 

The silicate minerals mainly composed of composite polycrystalline strained quartz, mica, feldspar 
with minor amounts of chlorite, zircon, carbonates, tourmaline, epidote and amphibole. Mineralogically, 
these three samples were similar but proportion of different minerals varied. Feldspar was more in Red 
sample, carbonate, tourmaline and epidote were more in Black sample while mica was more in Green 
sample. 

The red color was imparted mainly by the presence of small amount of limonite (Fe-hydroxides) 
associated with K-feldspar and possible presence of Fe in mica. 

The green color was imparted by feldspar predominantly, as it ranges from clear through milky white to 
pale green in color. Muscovite is also green in color. 

The black color was imparted by mica (biotite). iron oxides (magnetite) in association with more 
tourmaline and carbonates. 
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Chemical Analyses 
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Introduction 

Three samples identified as Red, Green and Black were submitted by McLaren's Bay Mica Stone 
Quarries for general mineralogical examination. The objectives of the investigation were to identify the 
mineral species, their associations, grain size and liberation characteristics. 

Polished and polished thin sections prepared from as-received samples were systematically scanned 
under microscope to determine the mineralogy and liberation characteristics. A representative portion 
of each crushed sample was sent for chemical analysis (Appendix 1). 
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Sample: RED 

The Red sample composed entirely of silicates (-99 vol.%) with traces of opaque minerals. The non
opaque minerals mostly consist of composite polycrystalline quartz (-60%), mica (-25%), feldspar 
(-10%) with minor amounts of chlorite, zircon, amphibole, tourmaline and epidote. The proportion of 
feldspar in this sample was higher compared to other two samples. 

The majority of the non-opaque grains were liberated (-90%). Large composite polycrystalline quartz 
grains (360 - 880 !-1m) were mostly free, while some were associated with mica and other minerals. 
Most of feldspar were within the size range of 40-180 !-1m. 

Trace amounts of fine-grained pyrite and chalcopyrite were disseminated in silicate groundmass. 

Sample: GREEN 

The Green sample was predominantly composed of non-opaques (>95 vol.%), with minor amounts of 
opaque minerals. The non-opaques mainly consisted of composite polycrystalline quartz (-60%) and 
mica (-30%), with minor proportions of chlorite, feldspar, amphibole, zircon, tourmaline and epidote. 

Most of the major non-opaque grains were liberated (-85%). CompOSite polycrystalline quartz and 
feldspar grains were within 300 - 720 !-1m and 30-120 !-1m, respectively. 

The amount of opaque minerals in the Green sample was more compared to other two samples. Pyrite 
was the main opaque mineral, occurring mainly as liberated particles. Pyrite associated with 
chalcopyrite and magnetite was also observed. 

Sample: BLACK 

The Black sample was predominantly (>95% vol.) consisted of non-opaques with trace amounts of 
opaque minerals. The non-opaque minerals mostly consisted of composite polycrystalline quartz 
(-70%) and mica (-20%) with minor proportion of chlorite, feldspar, carbonates, tourmaline, epidote, 
and amphibole. Pyrite was the main opaque mineral. 

Most of the major non-opaque phases were liberated (-80%). Most of the composite polycrystalline 
quartz were within 400 -900 !-1m grain size range. 

Most of pyrite were liberated (-80%) and within the size-range of 80 - 110 !-1m. Some were associated 
with non-opaque minerals. 

Photomicrographs 
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Figure 1: photomicrograph showing the mineralogical composition and texture of three samples. 
Plate 1: Black sample: (C-Ot) - composite polycrystalline strained quartz, Mi - mica, Ot - quartz, Fel - feldspar. 
Plate 2: Black sample: pyrite (Py) within carbonate (Car) and silicate (Si) groundmass. 

'---

Plate 3: Green sample: liberated grains of composite polycrystalline strained quartz (C-Ot) , zircon (Zr) , mica (Mi) , 
quartz (Ot), feldspar (Fel) and chlorite (CI) . 

Plate 4: Red sample: composite grain of mica (Mi) and chlorite (CI) , with composite polycrystalline strained quartz 
(C-Ot) , feldspar (Fel) and quartz (Ot) . 

Comments 

(. 1 Ik II III H.c c,ln:h 
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The mineralogical examination of the three samples indicated that all the samples were predominantly 
composed of non-opaque minerals (>95% vol.) with trace to minor amounts of opaques (mainly pyrite, 
chalcopyrite, and magnetite). The Red sample almost entirely consisted of non-opaques (-99%) with 
traces of fine disseminated opaque minerals. The proportion of opaques was more in Green and Black 
samples compared to Red sample. 

The silicate minerals mainly composed of compOSite polycrystalline strained quartz, mica, feldspar 
with minor amounts of chlorite. zircon, carbonates. tourmaline. epidote and amphibole. Mineralogically. 
these three samples were similar but proportion of different minerals varied. Feldspar was more in Red 
sample. carbonate. tourmaline and epidote were more in Black sample while mica was more in Green 
sample. 

The red color was imparted mainly by the presence of small amount of limonite (Fe-hydroxides) 
associated with K-feldspar and possible presence of Fe in mica. 

The green color was imparted by feldspar predominantly, as it ranges from clear through milky white to 
pale green in color. Muscovite is also green in color. 

The black color was imparted by mica (biotite), iron oxides (magnetite) in association with more 
tourmaline and carbonates. 
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Appendix 1: Chemical Analyses 
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