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X-ray diffractograms of argillic alteration includes quartz-
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Figure 7.19 Photomicrographs of polished thin sections showing (a,b) 
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Figure 7.26 Photomicrographs of mineral textures (a,b) euhedral zonal 

quartz crystals with alternating clear and milky zone parallel to 

growing crystal faces, (c,d) zonal quartz crystals surrounded by 

crystalline colloform texture and feathery quartz  
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Figure 7.27 Photomicrographs of mineral textures showing (a,b) concentric 

crustiform bands of cockade texture 
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Figure 7.28 Photomicrographs showing primary mineral textures (a-d) fine-

grained quartz grading into more coarse grained and finally 

colloform quartz with feathery/flamboyant textures, (e,f) 

symmetrical colloform quartz with plumose and flamboyant 

textures, (g,h) symmetrical colloform quartz with mosaic 

texture 
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Figure 7.29 Photomicrographs of primary mineral textures showing (a-d) 

crustiform texture of quartz and mineralized pyrite bands 
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Figure 7.30 Photomicrographs of mineral textures showing (a) mosaic 

extension pattern of the crystalline moss spheres, (b-d) an 

individual crystalline moss sphere showing concentric rims and 

colloform nature created by impurities 
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Figure 7.31 Photomicrographs of primary mineral textures (a-d) elongate 

quartz crystals are randomly distributed in a matrix of smaller 

quartz crystal 
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Figure 7.32 Photomicrographs of mineral textures showing (a-d) mosaic or 

jigsaw texture with microcrystalline to crystalline quartz grains 
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Figure 7.33  Photomicrographs of mineral texture showing (a) flameboyant 

quartz texture, (b) feathery quartz/flamboyant extension 
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Figure 7.34 Photomicrographs of mineral textures showing (a) fine-grained 

quartz grading into more coarse grained and finally colloform 

quartz with feathery/flamboyant textures, (b) plumose quartz 

texture 
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Figure 7.35 Photomicrographs of mineral textures showing (a-d) parallel 

bladed quartz texture, (e-h) lattice bladed calcite replaced by 

quartz, (i,j) lattice blade quartz 

 

 

153 

Figure 7.36 Summary of the various silica textures observed in the 

Kyaukmyet prospect (modified from Bodnar et al., 1985; Dong 

et al., 1995; Sander and Black, 1988). (a) Lattice-bladed calcite 

replaced by quartz, (b) Jigsaw texture quartz, (c) Colloform-

banded plumose texture quartz, (d) Lattice bladed 

calcite, (e) Feathery texture quartz, (f) Cockade quartz, (g) 

Comb quartz, (h) Flamboyant texture quartz, (i) Colloform 

texture quartz, (j) Zonal quartz, (k) Crustiform quartz texture 

(l) Moss quartz (XPL=view under crossed polars) 
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Figure 7.37 Photographs showing exposure of (a) ash white color of 

argillically altered rhyolite at the northeastern of the 

Shwebontha hill, (b) hand specimen of rhyolite  

 

 

155 

Figure 7.38 Photomicrographs of argillic alteration showing (a) Quartz, 

illite, illite/smectite and opaque mineral occurred as in the 

altered rhyolite, (b) altered plagiocalase replaced by yellowish 

brown colour of sericite and kaolinite which is assocaied with 

quartz, clay mineral and opaque, (c,d) plagioclase phenocrysts 

replaced fine-grained quartz, illite, illite/smectite, kaolinite and 

opaque minerals (pyrite) 

 

 

 

 

 

 

155 

Figure 7.39 X-ray diffractograms of argillic alteration includes quartz-

illite/smectite-pyrite (MSBR-21) (RM=random mount, 

AD=air-dried and EG=ethylene glycolated, 

HCL=Hydrochloric acid) 
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Figure 7.40 X-ray diffractograms of argillic alteration includes quartz-

kaolinite-illite/smectite-plagioclase (MSBR-16) (RM=random 

mount, AD=air-dried and EG=ethylene glycolated)  
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Figure 7.41 Field photograph showing (a) Chlorite-illite-epidote alteration 

in the rhyolite exposed at Shwebontha prospect, (b) hand 

specimen sample of porphyritic rhyolite 
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Figure 7.42 Photomicrographs showing (a,b) chlorite-illite-epidote, pyrite 

and quartz were selectively replaced by plagioclase in rhyolite 
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Figure 7.43 X-ray diffractograms of quartz-chlorite-illite-pyrite assemblage 

from propylitic alteration zone. (AD: air-dried, RM: random 

mount, EG: ethylene glycolated) 
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Figure 7.44 Photomicrographs showing (a,b) quartz occurs as phenocrysts 

and silicified groundmass and associated with mineralization 

(pyrite), hematite and fine-medium grained coexisting with 

stockwork quartz vein-veinlet and comb quartz 

 

 

 

159 

Figure 7.45

  

Photographs showing (a,b) Massive ore bodies in the argillic 

altered rhyolite host rock occurring at near the Shwebontha 
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Monastery, (c) Hand specimen sample of disseminated 

sulphides in the rhyolite host rock, (d,e) Hand specimen sample 

of chalcedonic quartz vein with drusy quartz rhyolite host rock, 

(f,g,h) Hand specimen samples of gold-bearing brecciated 

quartz veins at Shwebontha prospect 
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Figure 7.46 Photomicrographs of polished thin sections showing (a,b) 

anhedral pyrite crystal is infilled the vugs and disseminated in 

the gangue matrix (MSV-5), (c,d) chalcopyrite and sphalerite 

occurred in the subhedral to euhedral pyrite crystal as inclusion 

matrix, (e) Euhedral pyrite (cubic form) occurred in the gangue 

matrix (MSV-7), (f) SEM-EDX image of pyrite and their 

elemental composition 
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Figure 7.47 Photomicrographs of polished thin sections showing (a-b) 

Light grey color of galena develops as bulb and elongated 

grains in euhedral pyrite matrix, (c) Galena occur as bulb with 

light grey color in euhedral pyrite matrix (MSV-003), (d) 

SEM-EDX image of galena and their elemental composition 
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Figure 7.48 Photomicrographs of polished thin sections showing (a) 

Anhedral grain of sphalerite and galena observed as in the 

subhedral pyrite matrix as inclusion (MSV-003), (b) sphalerite 

and pyrite enveloped in the gangue matrix (MSV-009), (c) 

Sphalerite and pyrite are intergrowth in the gangue matrix 

(MSV-009), (d) SEM-EDX image of sphalerite and their 

elemental composition 
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Figure 7.49 Histograms of FeS atomic fraction of sphalerite grains of 

samples from MSV-009 of Shwebontha prospect 
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Figure 7.50 Photomicrograph of polished thin sections showing (a) 

chalcopyrite occurred as along the margin of subhedral to 

euhedral pyrite crystal, (b) anhedral grain of chalcopyrite and 

galena developed in the euhedral pyrite matrix 
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Figure 7.51 Photomicrographs showing (a) Covellite occurred as in the 

subhedral to euhedral in the pyrite matrix, (b) Intergrowth of 

covellite, goethite and pyrite occurred as in the gangue matrix, 

(c) rhythmic goethite replacing more or less completely pyrite 

in the gange matrix, (d) bladed crystal of hematite and pyrite in 

gangue matrix 
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Figure 7.52 Photomicrographs of polished thin sections showing (a,b) large 

euhedral pyrite crystals replaced by chalcopyrite, galena and 

fine-grained gold, (c,d) Backscattered electron image and Au, 

Ag content of electrum grain in chalcedonic quarz veins 

(MSV-009) and brecciated quartz veins (MSV-006) 
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Figure 7.53 Multi-element plots of gold versus Ag, Cu, As, Sb, Sn, Zn and 

Pb showing their relation at Kyaukmyet and Shwebontha 

prospects 
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Figure 8.1 Photomicrographs showing of primary fluid inclusions in 

quartz from the Kyaukmyet prospect (a-e) two phase liquid-

rich fluid inclusion, (f-h) coexisting liquid-rich and vapor-rich 

inclusions (V=vapor, L=liquid) 
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Figure 8.2 Photomicrographs showing of primary fluid inclusions in 

quartz from the Shwebontha prospect (a-e) two phase liquid-

rich fluid inclusion, (g,h) vapor-rich two-phase inclusions 

(V=vapor, L=liquid) 

 

 

177 

Figure 8.3 Photomicrographs showing (a-h) secondary necking down 

fluid inclusion in quartz (KMV-007, KMV-008, KMV-004) for 

the Kyaukmyet prospect and (MSV-006, MSV-009) for the 

Shwebontha prospect. (V=vapor, L=liquid) 
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Figure 8.4 Fluid inclusion types observed in samples from the Kyaukmyet 

prospect (a) containing liquid-rich inclusions with consistent 

liquid-to-vapor ratio, indicative of non-boiling, (b) coexisting 

liquid-rich and vapor-rich fluid inclusions, indicative of boiling 

condition, (c) containing only vapor-rich inclusion indicative 

of boiling or flashing of the system 
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Figure 8.5 Histograms showing (a) first ice-melting temperatures, (b) total 

homogenization temperatures, (c) salinities for primary fluid 

inclusions in mineralized quartz veins of the Kyaukmyet 

prospect (n=number of analyzed fluid inclusion) 
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Figure 8.6 Histograms showing (a) first ice-melting temperatures, (b) total 

homogenization temperatures, (c) salinities for primary fluid 

inclusions in mineralized quartz veins of the Shwebontha 

prospect (n=number of analyzed fluid inclusion) 
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Figure 8.7 Th (°C) versus salinity diagram illustrating typical range for 

fluid inclusions from different deposit types and Th-salinity 

space due to various fluid evolution process (Wilkinson, 2001). 

Rhombus shapes are microthermometric results of Kyaukmyet 

and Shwebontha fluid inclusions 
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Figure 8.8 Fluid inclusion Th (°C) versus salinity diagrams of each 

individual mineralized quartz veins (KMV-007, KMV-008, 

KMV-004) for the Kyaukmyet prospect and (MSV-006, MSV-

009) for the Shwebontha prospect 
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Figure 8.9 Homogenization temperature-salinity diagram of Kyaukmyet 

and Shwebontha prospects fluid inclusions with field of 

various water and plotted in the meteoric water area; after 

Kesler (2005)  
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Figure 8.10 Homogeneous temperature versus salinity diagram of 

Kyaukmyet and Shwebontha prospects for comparison of 

stabilities of chloride and sulphide complexes with respect to 

temperature (Pirajno, 2009) 
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Figure 8.11 Temperature-salinity plot diagram of Kyaukmyet versus 

Shwebontha fluid inclusions and densities (g/cm3) of vapor-

saturated H2O-NaCl solution (Wilkinson, 2001) 
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Figure 8.12 Temperature versus paleo-depth diagram with boiling-point 

curves for brine of constant composition given in wt.% NaCl 
equiv. (after Hass, 1971) showing an estimation of average 

minimum formation depth of quartz veins from the Kyaukmyet 

and Shwebontha prospects 
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Figure 8.13 Formation temperature measurements, the inferred pressure is 

estimated at 16-23 bars for Kyaukmyet prospect and 39-54 bars 

for Shwebontha prospect (after Hass, 1971) 
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Figure 9.1 Common alteration mineralogy in hydrothermal system (Leach 

and Corbett, 1995), Diagonal shaded color represented to 

hydrothermal alteration assemblages of Kyaukmyet and 

Shwebontha prospects and arrows indicate that their alteration 

trend 

 

 

 

 

195 

Figure 9.2 Thermal stability of various hydrothermal minerals that occur 

in the epithermal environment under acidic and neutral-pH 

condition, and the typical temperature range for deposition of 

epithermal deposit (Reys, 1990, Hedenquist et al., 1996). 

Minerals from the Kyaukmyet and Shwebontha prospect areas 

are blue bold in this figure 
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Figure 9.3 Log fO2 vs. pH diagram (Heald et al., 1987). LogfO2 is 

constrained from LogfO2 vs. pH diagram. Deep navy-blue 

shaded area corresponds to sulfide minerals stability fields of 

Kyaukmyet and Shwebontha prospect areas 

 

 

 

198 

Figure 9.4 Estimate range of Log fO2 and Log fS2 for Kyaukmyet and 

Shwebontha deposits. The diagram was set up mainly based on 

(Heald et al., 1987) 
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Figure 9.5 Log fS2-temperature diagram showing the variation of sulfide 

assemblages in epithermal deposits that reflect sulphidation 

state from very low-intermediate-high-very high. Shaded area 

represents compositional field of arc volcanic rocks, volcanic 

fumaroles, magmatic-hydrothermal and geothermal (Sillitoe 

and Hedenquist, 2003). Blue colored rectangle refers to 

Kyaukmyet and Shwebontha prospects area 
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Figure 9.6 T (ºC)-Log fS2 diagram demonstrating the condition of 

sulfidation state (Einaudi et al., 2003). Yellow colored 

rhombous refers to Kyaukmyet prospect and red colored for 

Shwebontha prospect 
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Figure 9.7 Salinity (wt.% NaCl eq.) versus homogenization temperatures 

(Th ºC) from Wilkinson (2001) of the Kyaukmyet and 

Shwebontha prospects 
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Figure 9.8 Scale model for zoning of texture, alteration, ore and gangue 

mineralogy in a typical boiling zone low to intermediate 

sulfidation epithermal deposit for the Kyaukmyet prospect 
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Figure 9.9 Genetic Model for the Formation of Epithermal Gold 

Mineralization System in the Kyaukmyet and Shwebontha 

prospects 
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d   -depth  
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