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Introduction
This report is intended to be complementary to the Bolobip exploration review completed by
Mincor PNG Ltd in June 2013. The geological, geochemical and geophysical imagery
presented in that report were used in conjunction with Google imagery and Digital Terrain
Models to develop the patterns of interpreted structures shown in this report.
The interpretation of structural geological patterns on remote sensing imagery is subjective
and combines art with science. It is a variation on the theme that “beauty is in the eye of the
beholder”. The mind is guided by what it wants to see, and by the experience of the
interpreter. In the case of Bolobip two major controls on structure are apparent and are well
established elsewhere in the region and in porphyry systems generally:
 A regional transpressional regime is well established, which involves (a) SSWverging shallow-dipping thrusting (i.e. north over south compression) with the
direction of thrusting varying from S to SSW and (b) SE-oriented dextral strike slip
(i.e. a right-handed twist wrench of the entire Papuan Belt region).
 Intrusive porphyry systems in a homogeneous host rock setting tend to initially form a
pattern of radial linear fractures as the magma forcefully intrudes, followed by a
pattern of concentric circular to elliptical collapse fractures as the magma cools,
crystallises and loses its volatile fluid and gas components.
Dextral Transpressional regime
Shallow dipping thrust faults are very difficult to define using remote sensing imagery in
areas such as this where surface exposure is minimal due to extreme vegetation cover and
steep scree slopes. Previous reconnaissance geological mapping by the Australian Bureau of
Mineral resources established that the boundary between the Darai Limestone and the
underlying unit at the base of the Hindenberg Wall is a shallow NNE-dipping thrust fault. We
should be aware that there are likely to be, within the prospect area, sub-parallel thrust
“horses”, with shallow NNE dip and with the upper plate overriding the lower plate towards
the SSW.
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Figure 1: NW PNG showing dextral transpressional parameters

Figure 2: Strain ellipse showing orientation of dextral and conjugate
sinistral slip components and extensional dilation structures
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The SE-oriented dextral strike slip couple is superimposed on the shallow-dipping thrusts as
steeply dipping linear faults. Faults with SE orientation will have dextral (right-handed) slip,
the NE oriented conjugate set should have sinistral (left-handed) slip and N oriented faults
will be extensional (Figure 2).
The most detailed geological mapping of the prospect area as a whole was that by CRAE.
Intrusive bodies were sub-divided into separate phases all of which are of a similar range of
composition from monzonite to diorite to dacite, but with varying grain size. The finer grain
size bodies were the later intrusives. Linear edges to the early intrusive bodies and linear
orientation of the later intrusives indicate that faulting was active during intrusion. The
regular fracture pattern imposed on the Koum Feldspar Porphyry reinforces the inference that
these bodies crystallised while under stress (Figure 3).

Figure 3: Outcrop of dacitic Koum Feldspar Porphyry and regular linear fracture pattern

In view of this dextral transpressional stress regime the CRAE mapping was reassessed for
structural development, and it seems highly likely that the conjugate NE-sinistral strike slip
faulting component was the dominant fault set during intrusion of the magmatic bodies
(Figure 4).
NB: This structural interpretation is subjective and has not been checked in the field so
the original pristine images are displayed adjacent to the images with structural
interpretation, so that the reader can assess for themselves.
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Figure 4: CRAE mapping showing intricate sub-division of various intrusive phases and interpreted
dominant NE-oriented sinistral slip imposed on Phase 1 intrusive, and structural control on later
intrusive phases.
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Porphyry System Development
As noted above intrusive porphyry systems in relatively homogeneous host rocks tend to
initially form a Stage 1 pattern of radial linear fractures as the magma forcefully intrudes.
This is followed by a Stage 2 pattern of concentric circular to elliptical collapse fractures as
the magma cools, crystallises and loses its volatile fluid and gas components (Figure 5).
Multiple intrusive phases will produce overlapping patterns of structures, and this complexity
is exacerbated under a regional strike slip regime such as occurs at Bolobip.

Figure 5: Schematic block model showing development of initial radial
fracture pattern then later elliptical, arcuate and circular collapse structures.
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Figure 6: Low-angle oblique view of Bolobip prospect area, encircling elliptical collapse structure and
Hindenberg Wall of Danai Limestone.
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Figure 7: Vertical view of Google Landsat imagery showing elliptical collapse structure with dimensions
3.5km x 2km, and subsidiary smaller arcuate to circular collapse structures.
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Figure 8: Digital Terrain Model with exaggerated topography showing multiple elliptical,
arcuate and circular structures and NW-oriented dextral slip and NE-oriented sinistral slip
faults. Note central prospect circular structure about 500m diameter.
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Figure 9: Aeromagnetics - 1st Vertical Derivative-THD filter showing central broadly circular area of
subdued response due to magnetite destruction by propylitic and phyllic alteration and interference
pattern of NW dextral structures, NE sinistral structures and E-trending compressional thrust(?)
structures.
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Figure 10: Aeromagnetics - Analytical Signal (ANSIG) filter showing elliptical and linear structures, and
central magnetite destruction zone, girdled by magnetic high intensity zones.
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Figure 11: Aeromagnetics - Reduced to Pole, 1st Vertical Derivative filter showing elliptical and linear
structures, and central subdued magnetite destruction zone.
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Figure 12: Aeromagnetics - Reduced to Pole, 2nd Vertical Derivative filter showing elliptical and linear
structures, and central subdued magnetite destruction zone.
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Figure 13: Airborne Radiometrics - Potassium channel, highlighting central zone of potassic alteration
and potential subsidiary zone of potassic alteration to the north and north-west.
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Figure 14: Airborne Radiometrics - Total Count of Uranium, Potassium & Thorium channels,
highlighting central zone of potassic alteration and potential subsidiary zone of potassic alteration to the
north and north-west.
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Figure 14: Airborne Radiometrics draped on Digital Terrain Model - Ternary combination [Uranium
(blue), Potassium (red) & Thorium (green) channels], highlighting central zone of potassic alteration,
potential subsidiary zone of potassic alteration to the north and north-west and outline of central dacitic
intrusives and breccias.
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Assessment of remote sensing interpretation relative to past geological mapping
Mapping in such thickly vegetated and steep country is extremely difficult so it comes as no
surprise that mapping done by Mincor (Figure 15) differs markedly from previous mapping
by CRAE (Figure 16). The prospect scale mapping by CRAE shows much more subdivision
of intrusive rock types and indicates multiple phase of intrusion. I have accepted that the
latter is probably a more accurate base given the degree of complexity of shape and
composition types.
The main features of the remote sensing structural interpretation have been superimposed on
the earlier mapping and shown below (Figures 15, 16).
It is of interest that there are several overlapping circular to elliptical structures encircling the
main prospect area and some of the interpreted structure was found to coincide with mapped
rock boundaries.
It is also of interest that a number of sub-circular structures lie outside the main prospect area
so it is recommended that reconnaissance of these areas should be considered. It was of
particular note that a seemingly large area of potential potassic alteration, which could be
associated with mineralisation occurs to the north and north-west of the main defined target.

Figure 15: Mincor semi-regional geological map from unknown sources with superimposed main remote
sensing interpreted structures.
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Figure 16: CRAE greater prospect area geological map with superimposed main remote sensing
interpreted structures.

Assessment of petrological report
Senior consultant geologist Paul Ashley completed detailed petrological descriptions on 23
samples, using polished thin sections so as to describe sulphide species as well as silicate
alteration. Offcuts from 17 samples were treated with hydrofluoric acid and sodium
cobaltinitrite to test for the presence of K-feldspar. All samples were measured for magnetic
susceptibility. Six samples were tested with a TerraSpec infrared spectrometer to provide
additional confirmation of fine grained hydrothermal minerals (especially layer silicates).
This petrology report postdated production of the Mincor final report.
A number of observations are important to future exploration:
 Multiple calc-alkaline intrusions are recognised ranging in composition from
monzonite through diorite to granodiorite and none are particularly siliceous.
 Textures are fine grained, varying from porphyritic to aphanitic, and are best
described as sub-volcanic. No evidence of extrusive volcanic rock was observed.
 Many of the samples were quite fresh and contained sulphides rather than oxidized
species, so it seems that weathering is minimal and consequently unlikely that there
would be a substantial supergene copper-enriched blanket such as occurs at Ok Tedi.
 There is consistent evidence in many samples of moderate early potassic alteration,
with magnetite, secondary potassium feldspar and biotite noted.
17

131127 Bolobip Structure & Petrology





Most samples show a magnetite destructive overprinting propylitic to phyllic
alteration and minor argillic facies. Chlorite, sericite and quartz are the most common
assemblage and the system is clearly mesothermal.
A critical observation is that no epithermal advanced argillic alteration minerals such
as dickite, alunite, chalcedonic silica or pyrophyllite were noted, so the interpretation
of epithermal lithocapping during mapping seems to be incorrect.
The rock type described as siliceous lithocap is actually a strongly phyllically altered
fine grained dacite.

Conclusions and Recommendations
Given that weathering is not well developed, a substantial supergene enriched zone is
unlikely. The alteration facies are potassic ranging to propylitic, phyllic and minor argillic,
therefore it is unlikely that there will be much downward zoning or enrichment of gold and
copper such as would be expected in a system grading from high-sulphidation epithermal to
mesothermal to hypothermal. It is likely that the range will be confined from mesothermal to
hypothermal.
The rationale for the proposal to drill 600m holes is not reported in the Mincor report but it is
inferred to be targeting enrichment at depth due to supergene conditions and vertical zoning
from epithermal to mesothermal alteration.
The proposed drill targets are focused on zones of well developed brecciation with strong
surface geochemical response and on a late intrusion of what is now seen as dacite, not
siliceous lithocap. These are still valid targets but initial testing should be confined to say
350m depth and not 600m as was proposed.
The occurrence of potassic alteration facies over potentially a larger area than previously
recognised and an association with zones of strong magnetic intensity peripheral to a zone of
magnetite destructive hydrous alteration augurs well for the future discovery of skarn
mineralisation similar to the high grade skarns at Ok Tedi. More wide ranging reconnaissance
is necessary.
My only comment on the geochemical sampling program to date is that it was thorough and it
seems the broadly circular geochemical zoning pattern, particularly the zinc rim, coincides
with the shape of the central broadly circular magnetite destructive alteration zone apparent
in the magnetics.
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