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Figure 5.2  Photograph the landscape of the Selogiri area. A). Top photo was 62
taken from the Tiyaran hill in the northern part of the area, B).
Bottom photo was taken from Randu Kuning hill to the south.

Figure 5.3  Stratigraphic column of the Selogiri area 63

Figure 5.4  Geological Map of Selogiri area and its vicinity (compiled and 64
modified from Hartono, 2010)

Figure 5.5  Many kind of rock types within Tuff unit. 65

Figure 5.6 A). Propylitic altered andesitic lava cut by lateral slip fault. 67
Location Melikan (ST. 145). B). Volcanic breccia with andesitic
rock fragments supported by volcanic matrix.

Figure 5.7 A weak propylitic altered andesitic lava showing collumnar joint, 67
vesiculer and amigdaloidal structures . Location Randubang.

Figure 5.8 Many rock types within Pumice Breccia rock unit. a) Faulted 68
intercalation of pumice breccia, lapilli-tuff and tuff, b). Pumice
lapilli-tuff intercalated by pumice breccia, contain much of pumice
and andesite fragments.

Figure 5.9  Some rock types of calcareous sandstone rock unit. a). Contact 69
betweeen calcareous tuff and nodule bearing calcareous lapilli-tuff.

b). Inset nodule bearing calcareous lapilli-tuff. c). Calcareous
tuffaceous sandstone.

Figure 5.10 Hornblende-pyroxene diorite of the Tumbu and Geblag hill 70
intruded by hornblende-microdiorite of the Randu Kuning hill.

Figure 5.11 Intrusive rocks at the Randu Kuning area. A). Hornblende- 71
pyroxene diorite have a medium grained size occured before
mineralization stage  (pre-mineralization). B). Horblende
microdiorite is syn-mineralization intrusive rock and C). Quartz
diorite as post-mineralization intrusive rock.

Figure 5.12 Geological map of the Randu Kuning area and geological cross 72
section line B-B’ based on geological map and drilling cross
sections.

Figure 5.13  Andesitic intrusive rock of Gunung Kukusan. This intrusion is 73
possible occured as co-magmatic with the hornblende-pyroxene
diorite (pre-mineralized intrusive rock).

Figure 5.14  Contact between intrusive rocks in the Randu Kuning area. 74

Figure 5.15 Gold bearing magmatic hydrothermal breccia cross cut by quartz- 75
pyrite (epithermal) vein at the Kaloran area.

Figure 5.16  Phreatomagmatic breccia level epithermal environment with clast 75
diorite and juvenil (WDD 34-124.50).

Figure 5.17 Volcanic breccia of the Lawu volcano, showing many angular of 76
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andesite fragments. Insert figure is an andesite fragment
comprising of hornblende and plagioclase phenocrysts set in the
weathered goundmas).

Figure 5.18 Alluvial deposit used for agricultural land in front of pumice 76
breccia’s hills. Location Bulu.

Figure 5.19 Contact quartz diorite and altered intercalatin sandstone and 77
claystone of Kebo-Butak formation cross-cut by NE-SW (N32°E
left lateral-slip (sinistral) fault.

Figure 5.20 Intercalation of the volcanic sandstone and pumice breccia cross- 77
cut by a righ lateral normal slip fault. Location Tiyaran village,
Bulu.

Figure 5.21 Hornblende-pyroxene diorite cross-cut by a N-S (N358E/82) right 78

lateral slip (dextral) fault. In the dilational jog fault zone found
many of brecciation, carbonate-sphaleritetsilica-galena-chlorite
veins. Location River Melikan.

Figure 5.22  Strong altered (chlorite-epidote) brecciated volcanic rock cross cut 78
by N-S (N330E/80- N358E/82-) right lateral-slip fault. In the fault
zone found many of brecciation, carbonate- red sphalerite-silica-
epidote-chlorite veins, and pyrite-chalcopyrite disseminations.
Location River Melikan.

Figure 5.23 lllustration of the veins movement in part of normal and reverse 79
slip fault sinistral. Bore hole WDD 19-157.25 and 179.30.

Figure 5.24  lllustration of the veins movement in part of normal slip fault 79
sinistral. Bore hole WDD 45-360.40.

Figure 6.1  Harker variation diagram for major-oxide elements (in wt.%) vs. 82
SiO2 (in wt.%) in least-altered rock types in the Randu Kuning
area.

Figure6.2 A). The SiO,-(Na,O+K;0) rock classification diagram 83
(Midlemost, 1975) and B) The Zr/TiO,-Nb/Y rock classification
diagram (after Winchhester and Floyd, 1977) for least altered
dioritic intrusive rocks of the study area

Figure 6.3  A).The Th/Yb-La/Yb tectonic setting diagram (after Condie, 83
1989), and B) Zr-Sr/2-Ti/100 affinity discrimination diagram (after
Cann, 1973) showing all the sample are plotted as an island arc
setting and calc-alkaline basalt field.

Figure 6.4  A) N-type MORB normalized (Sun, 1980; Saunders and Tarney, 84
1984) spider diagram for least altered intrusive rocks in the studied
area, and B) REE-chondrite normalized (Sun and McDonough,
1989) pattern for the same samples
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Figure 6.5  Least altered hornblende-pyroxene diorite shows a grey colour, 85
equigranular, comprise plagioclase, pyroxene and hornblende as
primary mineral, medium grained size. Sample: WDD 02-128.50.

Figure 6.6  Photomicrograph of least altered hornblende-pyroxene diorite. A). 85
Plane polarized light (PPL). B) Crossed polarized light (XPL).

Figure 6.7  Backscatter image showing co-exisiting plagioclase and 86
hornblende in hornblende-pyroxene diorite and the distribution of
microprobe measurment point both in hornblende and plagioclase.

Figure 6.8  Calcic amphibole classification Si-Mg/(Mg+Fe2) diagram. The 87
amphiboles in this rock sample are ploted within edenite
hornblende to pargasite hornblende field.

Figure 6.9  Photograph and photomicrograph of least altered hornblende 89
microdiorite. A) Photograph of least altered hornblende
microdiorite’s hand spicement from Randu Kuning hill (ST.1), B)
Photograph of drilling core sample of hornblende microdiorite
(WDD 45-31.20). C) Plane polarized light photomicrograph and
D) Crossed polarized light photomicrograph.

Figure 6.10 Backscatter image across the plagioclase showing oscilatory 89
zoning structure. Point 1=An,37; 2= Anszg; 3=Ans, g; 4=Anyg g and
point 5=Anygs.

Figure 6.11 Photograph and photomicrograph of least altered quartz diorites 92

Figure 7.1 Alteration zone map of the Randu Kuning area and its vicinity. 97

Figure 7.2 A) Magnetite+biotitexK-feldspartchlorite  (potassic) altered 99
microdiorite cut by quartz vein and quartz-carbonate veinlets
with chlorite-silica-epidote halos. Bottom: Photomicrograph of
potassic altered hornblende-pyroxene diorite. B) Plane polarized
light. C) Crossed polarized light.

Figure 7.3 Photomicrograph of polished section under the reflected light of 99
the oxides and sulphides assemblages. A) Magnetite-chalcopyrite-
bornite. B) Magnetite-hematite-chalcopyrite, where mostly
magnetites were replaced by hematites.

Figure 7.4  Qemscan image of the magnetite+biotitextK-feldspartchlorite 100
(potassic)-altered hornblende microdiorite was overprinted by
inner propylitic and intermediate argillic mineral assemblages.

Figure 7.5  A). Crossed polarized light photomicrograph of 101
magnetite+biotitex  K-feldspartchlorite (potassic) altered
hornblende-pyroxene diorite. B). Photomicrograph of polished
section under the reflected light of magnetite cross cut by pyrite
and chalcopyrite.
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Figure 7.6 Qemscan image of A). The magnetite+biotitexK-feldsparxchlorite 102
(potassic)-altered hornblende-pyroxene diorite. B). Closed up the
image of figure A.

Figure 7.7  Harker variation diagram for major-oxide elements (in wt.%) vs 103
SiO; in least-altered and altered hornblende microdiorite rocks.
Figure 7.8  Harker variation diagram for major-oxide elements (in wt.%) vs 104

SiO, in least-altered and altered hornblende-pyroxene diorite
rocks.

Figure 7.9  A) N-Type MORB normalized (Sun, 1980; Saunders and Tarney, 105
1984) spider diagram for least, magnetite+biotitexK-
feldspartchlorite  (potassic),  chlorite+magnetite+zactinolit+
carbonate (inner propylitic) and Sericite+quartz+pyrite (phyllic)
altered hornblende microdiorite, and B) REE-chondrite normalized
(Sun and McDonough, 1989) pattern for the same samples.

Figure 7.10 Photomicrograph of the chlorite-magnetite-silica-epidote(inner 107
propylitic)) altered hornblende microdiorite.

Figure 7.11  Propylitic (chlorite+magnetitetactinolitexcarbonate)-altered 107
hornblende-pyroxene diorite at Gritan village.

Figure 7.12 A). Crossed polarized light photomicrograph of the 108
chlorite+magnetitetactinolitexcarbonate (inner propylitic)-altered
hornblende-pyroxene diorite. B). Crossed polarized light.
photomicrograph polished section under the reflected light of
sphalerite-chalcopyrite-galena-pyrite of carbonate-sulphides vein
within inne propylitic-altered hornblende-pyroxene diorite.

Figure 7.13  Photomicrograph  of  chlorite+magnetitetactinolitetcarbonate 108
(inner propylitic)-altered quartz diorite A). Crossed polars light
B). Plane polarized light.

Figure 7.14 Qemscan image of the chlorite+magnetitetactinolitetcarbonate 109
(inner propylitic)-altered quartz diorite, consist of many secondary
minerals such as chlorites, quartzes, kaolinites, calcites and
hematites. Ore minerals are not found within this section.

Figure 7.15 A). N-Type MORB normalized (Sun, 1980; Saunders and Tarney, 111
1984) spider diagram for least altered and the
chlorite+magnetitetactinolitexcarbonate (inner propylitic) and
sericite+quartz+pyrite  (phyllic) -altered hornblende-pyroxene
diorite as well as least altered and chlorite+epidote+carbonate
(outer propylitic)-altered quartz diorite B). REE-chondrite
normalized (Sun and McDonough, 1989) pattern for the same
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Figure 7.16

Figure 7.17

Figure 7.18

Figure 7.19

Figure 7.20

Figure 7.21

Figure 7.22

Figure 7.23

Figure 7.24

Figure 7.25

Figure 7.26

samples..

A). Photo of drilling core handspicement of the
chlorite+epidote+carbonate (outer propylitic)-altered hornblende-
pyroxene diorite, cut by epidote-chlorite-carbonate veinlet.
Bottom: Photomicrograph of chlorite+epidote+carbonate (outer
propylitic)-altered hornblende-pyroxene diorite.

A).Photograph of drilling core handspicement of the
chlorite+sericite+magnetitetactinolite altered hornblende
microdiorite. Bottom: photomicrograph of the sample above.

The sericite+quartz+pyrite (phyllic)-altered hornblende-pyroxene
diorite cross cut by pyrite-quartz-carbonate vein and quartz
veinlets.

A). Phyllic-altered hornblende microdiorite associated with pyrite-

quartz-carbonate vein. Bottom: photomicrograph of phyllic altered
hornblende microdiorite (silicatsericite+pyritex
carbonatexchlorite) of the same sample.

A). Intermediate argillic altered hornblende-pyroxene diorite from
the southern part of Geblag hill (left) and B). Intermediate argillic-
altered hornblende-pyroxene diorite crackel breccia.

XRD graphic analysis of illite+kaolinite £smectite (intermediate
argillic) altered hornblende-pyroxene diorite. A) Bulk powder
analysis, B) Clay treatment EG, C). Clay treatment AD.

Qemscan image of the illite+kaolinite £smectite (intermediate
argillic)- altered hornblende-pyroxene diorite, comprise secondary
minerals such as kaolinite, illite, dolomite, sericite, pyrite and
pyrrhotite.

A). The lllite+kaolinitexpyrophyllitexalunite (advanced argillic)-
altered hornblende-pyroxene diorite and breccia of Lancip hill
(top). B). Hand spicements of advanced argillic altered-oxidized
hydrothermal breccia (bottom left) and C). Contact of oxidized
vuggy silica and pyrophyllite+alunite minerals assemblages.
Photomicrograph of the illite+kaolinitexpyrophyllitealunite
(advanced argillic)-altered brecciated rock (silica+pyrophyllite+
carbonatexchlorite).

Hand spicements of the silisic altered rocks. A). Silica selvage and
veins. B). Initial fluidized phreatomagmatic hydrothermal related
silisic zone cut by chalcopyrite+sphalerite+pyrite vein. C). Silisic
rock cut by pyrite-quartz vein with chlorite halos.
Photomicrograph of the quartz+chlorite (silisic)-altered rock
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Figure 7.27

Figure 7.28

Figure 7.29

Figure 7.30

Figure 7.31

Figure 7.32

Figure 7.33

Figure 7.34
Figure 7.35
Figure 7.36
Figure 7.37

Figure 7.38

Figure 7.39
Figure 7.40

Figure 7.41
Figure 7.42
Figure 7.43
Figure 7.44
Figure 7.45

(silicatsericitexcarbonatexchlorite).

Diagram of the hydrothermal fluid-wall rocks interaction
processes.

Mass balance plots between the least altered and
magnetite+biotitetK-feldspartchlorite  (potassic) altered of

hornblende microdiorite.

Mass balance plots between the magnetite+biotitexK-
feldsparxchlorite (potassic) and sericite+quartz+pyrite (phyllic)
altered of hornblende microdiorite.

Mass balance plots between the least altered and M vein within
magnetite+biotitetK-feldspartchlorite ~ (potassic)  zone  of
hornblende microdiorite.

Mass balance plots between the least altered and A vein type
within magnetite+biotitex Kfeldspart chlorite (potassic) zone of
hornblende microdiorite.

Concentration change (AC/Coi) between the propylitic-altered
hornblende-pyroxene diorite and the phyllic-altered hornblende-
pyroxene diorite.

Concentration change (AC/Cy;) between the least altered quartz
diorite and the propylitic -altered quartz diorite.

Many porphyry vein types at the Randu Kuning area.

Many epithermal vein types at the Randu Kuning area.

Magmatic hydrothermal breccia stages.

A) Contact hornblende-pyroxene diorite with phreatomagmatic
breccia. B) Phreatomagmatic breccia. C) Porphyry
preatomagmamatic breccia cut by carbonate-pyrite veins.

A) Phreatomagmatic breccia epithermal environment with clast
consist of diorite and juvenil. B) Phreatomagmatic breccia with
diorite, juvenil, quartzite, schist clasts, cut by carbonate-sphalerite-
pyrite-galena vein. C) Rebrecciated of phreatomagmatic breccia.
The landscape of the ore deposits prospect in the Randu Kuning
porphyry Cu-Au and its vicinity.

The mineralization prospect area map and core drilling hole
location.

Some veins type in the Randu Kuning prospect area.

Some veins type in the Gawe prospect area.

Some veins type in the Bukit Piti prospect area.

Some veins type in the Geblag prospect area.

Some veins type in the Jangglengan prospect area.
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Figure 7.46  Some vein types in the Lancip-Kepil prospect. 156

Figure 7.47 A) Intercalation of tuffaceous sandstone and siltstone of 157
Kebobutak formation were intruded by quartz diorite. B) Hand
spicement of argillic altered hydrothermal berccia cut by many
stages of sphalerite-carbonate+pyrite+chalcopyrite veins at the
Melikan area.

Figure 7.48 Some barren quartz-magnetite veins in the deeper portion of 159
hornblende microdiorite intrusion.

Figure 7.49  Two type of disseminated sulphides mineralization. 160

Figure 7.50 A) Propylitic-altered microdiorite cut by pyrite-chalcopyrite C 160
style veinlets with silica-chlorite-carbonate halos. B Quartz-pyrite-
carbonate (D style vein) with sericite selvage.

Figure 7.51 Photomicrograph polished section under the reflected light of 161
some samples containing oxides, sulphides and gold. A) Free gold
as inclusion in gangue mineral grains among magnetites. B).
Bornite is replaced by chalcopyrites associated with magnetite. C).
Magnetite grains are replaced by pyrite and chalcopyrite.
D).Inclusion free gold within magnetite.

Figure 7.52 Epithermal veins type which contribute in Au-Ag base metals 163
mineralization. A) Pyrite-chalcopyrite-silica-carbonate vein with
sericite selvage. B) Pyrite-sphalerite-carbonate vein with sericite
selvage.

Figure 7.53 Photomicrograph polished section under the reflected light of 163
sample containing sulphides and gold. A) Sphalerite-galena-pyrite-
chalcopyrite assemblage and free gold grain replaced galena.
Sphalerite  was relaced by chalcopyrite and galena. B).
Magnification of image A.

Figure 8.1  Ten quartz vein samples were used for fluid inclusions analysis. 175

Figure 8.2  Petrographic fluid inclusion analysis scheme. A) Showing the area 176
where fluid inclusions abundant on double polished thin section
photo scan. B) Microscopic photo of fluid inclusions type within
one of quartz vein spot (sample 41). Bottom: examples of the fluid
inclusions occurences in the studied area. C). Showing pseudo-
secondary and secondary fluid inclusions and D) primary fluid
inclusions (sample 1436/WDD49-567.25).

Figure 8.3  Many types of fluid inclusion in the area. A). Type Il : two phase 177
inclusions, vapor rich and type Il : multiphase inclusions, contain
liquid, vapor and solid with halite as daughter minerals. B) Type I :
two phase inclusions, liquid rich and type IlI.
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Figure 8.4
Figure 8.5

Figure 8.6
Figure 8.7
Figure 8.8
Figure 8.9
Figure 8.10
Figure 8.11
Figure 8.12
Figure 8.13
Figure 8.14

Figure 9.1

Figure 9.2

Figure 9.3

Figure 9.4

Figure 9.5

Many types of fluid inclusion in the area.

Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NacCl equiv.) for sample: 1345 (WDD 09-141.00).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NacCl equiv.) for sample: 1340 (WDD 08-87.05).

Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NacCl equiv.) for sample: 1339(WDD 18-197.80).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NacCl equiv.) for sample: 1338(WDD 18-329.50).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NaCl equiv.) for. sample: 1337 (WDD 49-366.50).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NacCl equiv.) for sample: 1336 (WDD 49-567.25).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NaCl equiv.) for sample: 1344 (WDD 19-85.05).

Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NaCl equiv.) for sample: 1338 (WDD 18-329.50).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NaCl equiv.) for sample: 1342 (WDD 19-166.90).
Frequency plots of homogenisation temperature (Th) and salinity
(wt.% NaCl equiv.) for sample: 1341 (WDD 19-212.50).

The north-south geological cross section on Early Miocene east
Java arc. It show the correlation of the Early Miocene magmatism,
hydrothermal and volcanism event in Randu Kuning, Selogiri to
the regional tectonism

Schematic cross section of the chronology and emplacement of the
intrusive rocks in the Randu Kuning area (unscale). A). The
emplacement of the hornblende-pyroxene diorite and the early
emplacement of hornblende microdiorite, B). The late
emplacement of hornblende microdiorite and quartz diorite as well
as the latest intrusion of andesite.

Diagram Sr/Y vs Y (Defant and Drummond, 1993) of the least
altered intrusive rocks in Selogiri are compared to representing
Cenozoic volcanic centre rock samples from Java island (regional
data from Setijadji et al., 2006).

Range of the hydothermal system ore deposit fields the salinity-
temperature diagram (Large et al., 1988 vide Pirajno, 2009).

Schematic of magmatism and hydrothermal fluid evolution,
alteration zoning as well as veining development form the
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porphyry Cu-Au to the epithermal Au-base metals in the Randu
Kuning prospect.

Figure 9.6  Schematic model of intrusive rocks, alteration zoning as well as 197
vein types distribution in the Randu Kuning porphyry Cu-Au and
the epithermal Au-base metals deposits.

Figure 9.7  Randu Kuning porphyry Cu-Au among the porphyry deposits in 199
the world within Au versus Cu grades diagram of Sinclair (2007).

Figure 9.8 Comparison the alteration zone of the Randu Kuning porphyry Cu- 203
Au (bottom) with those the porphyry system alteration model

(top).
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