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SUMMARY

The Port Moresby No.2 hydro-electric project is
designed to provide an ultimate 30,000 kilowatts of power for
Port Moresby by utilizing the potential of the 500-foot high
Rouna Falls, on the Laloki River, 23 miles by road from
Port Moresby. The scheme consists of a storage dam, now
nearing completion, 5 miles upstream of the Rouna Falls - the
Sirinumu Dem - and power generation works in the vicinity of
the Falls, consisting of a diversion weir, haif-a-mile above
the Falls, a power station 500 feet underground below the weir
and a 2,700-foot long tailrace tunnel. |

This report deals with the geological conditions that
will affect the design and layout of the underground power
station and related works. The presently-proposed laydut was
adopted because instability of the slopes, particularly the
ddhger of rockfalls, made a surface power station, race lines
and penstock too hazardous an undertalking. An alternative
scheme for an underground power station near the Falls was
rejected because of unsound rock conditions.

In the course of the investigation for the upstream
underground power station 6,200 feet of diamond drilling has
been undertaken and the surface mapped geologically. Drill
holes have been water-pressure tested as required and selected
drill core has been subjected to compreséion and durability
tests,

(o]

The rocks of the arca are gently-dipping agglomerate,
unconformebly underlain by a thick succession of conglomerate
that consists largely of volcanic materiasl, weathered near the
top of the succession. Below the conglomerate is a basic
igneous intrusive complex. The power gencration works will be
mainly in the agglomerate (which contains lenses of tuff) but
about 1000 feet of the tailrace tunnel will be in more-or-less
weathered conglomerate. The strata are cut by widely-spaced
near-vertical and horizontal joints, and several faults, shears
and fracture zones have been recorded. The whole rock mass
appears to have been stressed to the point of failure and as
a result is generally extensively, though irregularly,
fractured. Weathering, with the formation of clay in many
places, has extended along many of the faults, fractures and
joints to below tunnel level. Fresh rock (agglomerate, tuff
and conglomerate) is moderately strong but brittle, but
weathered rock is generally weak owing to decomposition of the
matrix.
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The diversion weir site is not expectéd to
offer any special difficulties., Foundations may have fo be
excavated to a depth of about 11 feet and the right
abutment treated. Anchor bars are recommended in the
foundation, and the abutments and foundation should be
grouteds

Conditions expected to bé encountered in the
tunnel line are summarized in the Plate 3. Water inflow
is not expected to be serious. Considerable support may
be needed for portion of the conglomerate, where it is
weathered near the contact with the agglomerate, and
special mining techniques mey be needed in this zone to
prevent excessive overbreak. Steel and concrete support
may be nceded in a number of other places but generally the
fresh conglomeratec and agglomerate should stand vnsupported;
local arcas will require rock bolting. Gunite, with mesh
wherce necessary, is recommended for all exposed parts of the
tunnel because of the durability test results; but it may
not be neceded., Further tests are recommended.

The present location proposed for the machine hall
and ancillary excavations appears to be satisfactory but
the final location and orientation should be decided after
exploratory excavations and drilling have been carried out
during construction. Rock-bolting of the machine hall,
together with steel and concrete support of a few weak
sections, should prove adequate for support purposes.

Owing to seepage along fractures a ceiling will be neededs
some points of entry of water may have to be grouted.
Rock temperatures are expected to be about 82°F,

No special difficulties are expected with the
pressure and access shaits.

Concrete aggregate is available from the Sogeri
quarry, about 2 miles distant. Fresh agglomerate '
extracted during mining would probably also be suitable for
aggregate but conglomerate or tuff should not be used,
Further work needs to be done to locate suitable sand.

The earthquake hazard in the region is not
thought to be high; ground acceleration of 0.1 g should be
allowed for in design.
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INTRODUC'TION

SNERAL

The increasing population of Port Moresby, the-
town's industrial expansion and the”géneral raising of
standards of living, have ncecessitated the provision of a new -
source of hydro-electric power. Investigation has shown that
the harnessing of the Rouna Falls, on the Laloki River, is the
most economical., The project is being carried out in two
stages. The first stage involves the construction of a
rock-fill storage dam at Sirinumu, 5 miles south-east of
Rouna Falls, to ensure an adequate supply of water for power
generation; this part of the project is now nearly complete.
The second stage of the scheme includes a diversion weir half
a mile above the Rouna Falls, a tailrace tunnel about 2700
feet long, an underground power station at a depth of 500
feet below the weir, and a surface transformer sub-station.
Generating plant will ultimately consist of six alternators,
five of which are to have a capacity of 30,000 kilowatts, or
'six times the capacity of thé existing hydro-electric station
below the Rouna Falls. The sixth alternator will be used

as a standby set. The project is expected to meet the
requirements of Port Moresby for the next thirty years.

Because of the general instability of slopes and the
everpresent danger of rock falls, a.surface power station
scheme was abandoned in favour of an undcrground station, for
which alternative sites werc envisaged. Under one plan, a
long low-pressure headrace was to supply water to an underground
power station near the Rouna Falls; in the other it was
‘proposed that a vertical intake shaft would service an
underground power plant almost underneath the weir site and
that a long tailrace tunnel woﬁld discharge near the bottom

' of the falls. The second alternative has now been adopted.
The local geography allows for a dynamic head of 500 feet.

Z;)




LOCATION 4ND ACCESS

The power generation works of the project will be
situated in the Territory of Papua, some 15 air miles north-
east of Port Moresby, the administrative centre of the
Territory, i.e. at longitude 147%22126" E and latitude
9%5128"s,

The Rouna Falls, which form a prominent landmark,
are situated 23 miles by road from Port Moreshy on the
south~western edge of the Sogeri Plateau. The Falls can be
approached from the left bank of the river by a good all
weather road which primarily serves the inland rubber
plantations of the Sogeri Plateau (See Fig. 1).-

The right bank of the river is also accessible by
a good gravel road which turns north from the main Rouna-
Sogeri road just past the bridge over the Laloki River known
as the Low Level Bridge. Some distance along this road
another road turns wssiward and eventually leads to a disused
saw mill on top of Hombrom Biuff. About one mile and a half
from this second junction a jeep track runs southward towards
the river.

GEOLOGICAL INVESTIGATIONS

Barly investigations of the geology of the Laloki
River and its suitability for power generation werce carricd
out by Condon (1949), Edwards (1951), and Gardner and Noakes
(1959). Davies (1960a and 1961) reported on a weir site above
+the Rouna Falls and on conditions for a surface penstock and
surface power station below the Falls., Some drilling was
done &t Sogeri weir site No. 3 and extensive diamond drilling
and augering was done to test the foundations for the
surface power station, for the penstock and for a possible

- underground station beneath the ridge west of the Rouna Falls,

Davies recorded the presence of a shear extending west from
the Falls which made geological conditions for an underground
power station in the area unfavourable.

In July 1961 D.G. Moye and J.A.S. Mcleod, of the
Snowy Mountains Hydro-Electric Authority, inspected the area
and recommended the scheme which has mow been adopted (Moye
and McLeod, 1961).
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Geological mapping associated with the current
project was carried out by P.W. Pritchard and G. Brouxhon,
and drill core was logged by G. Brouxhon eand L, Hamilton,
under the supervision of G.A. Taylor. The geological
investigation was under the direction, in consultation with
officers of the Commonwealth Department of Works, of:

E.X. Carter, who visited the project on five ‘occasions.
Drilling and water pressure testing/was under the supervision
" of officers of the Commonwealth Department of Works.

E.J. Best measured drillhole temperatures, '

TOPOGRAPHY AND GEOMORPHOLOGY

The southern and western margins of the Sogeri
Plateau form a.deeply dissccted and prominent escarpment
which rises abruptly from the surrounding terrain to an
elevation of 2,177 feet above sca level at Hombrom Bluff.
The plgteau is. broadly basin-like, with gently undulatlng

a north-westerly direction.

topogrﬂphy Across it the Lalokl River flows
of the Laloki Rlvor is apparei'

> \mm'n
in the underlylng rocks, The El&m& mi\y BL

Y numerous ¥
consequent tributariesﬁmany of %‘ &h dralp‘the-eléva%

YT o4
qoaece®®
southern margln of the Astrola

" miles and a mean annuéi'ralnfall of ‘95 inches., The average -
flow rate for the river is 450 cubic feet per second.

From a  geomorphological viewpoint the Laloki River
valley can be divided into a lower course and an upper course,
with the Rouna Falls as the main nick point in the longitudin-
al profile. In the four miles downstream of the Falls the
river drops 650 feet; it is entrenched in a broad valley
bounded on both sides by vertical rock faces, the feet of
which are covered with extensive colluvial material. A
series of small rapids extends for 2,500 feet upstream from
the Rouna Falls. Above this point the river flows sluggishly
for much of its course through a landscape that is in a
youthful stage of erosion; it falls 250 feet in the 11%
miles of river course from the Sirinwm Dam site to the
Sogeri weir site, half a mile above the Falls,
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The transverse nrofiié of the.Laloki -valley
downstream from the Falls shows~ valley-1n~valley“er031Onal
:t?ormb.° This can be seen from the Rouna Hotel looking
westwards on to the valley slopes at Hombrom Bluff, where at
least two erosional levels can be seen. Another more
recent erosional profile can be seen on the right bank of
the river downstream from the existing power station.

At this point the river bed is separated from the outer wall
of the valley'by a saddle which runs for a mile along the
valley. The edge of the saddle is a convex slope below
which a vertical wall drops to the river.

The southern and western marginal areas of the
Sogeri Plateau are attributed to the superimposition of more
than one cycle of erosion. These are the result of a series
of uplifts. The landscape of the lower levels of the valley
downstream from the Falls is due to rejuvenation of the
river bed by land slides. Large scale slﬁmping of rock
messes has taken place in receht geological times.

GENERAL GEOLOGY

LITHOLOGY AND STRATIGRAPHY

The Astrolabe Range, which forms the southern and
western flanks of the Sogeri Plateau, consists of volcanic
rocks resting on conglomerate. Both these formations
overlie an igneous basement rock in which occur roof
pendants of sedimentary rocks.

Ignecus Rock Basement and the Eriama Series.

The igneous rock basement occurs widely; 1t crops
out extensively along the southern margin of the Astrolabe
Range. Basic rocks are also found well up into the Laloki
‘valley where they form the impressive hills flanking the
left bank side of the valley opposite the existing power
station. These hills are possibly faulted blocks formed
before the deposition of the volcanic ;ocks. '

The igneous rocks have a wide range of comp081t10n,
from a true gabbro to a granodiorite. In places they show
features of sedimentary contamination; they are commonly
weathered.
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Within the igneous basement are found remnants of
folded and faulted sedimentary rocks consisting of limestone,
calcareous shale.and chert. These enclaves are thought to
be roof pendants of the Eriama Series, to which a Cretaceous
age has been ascribed. In places the rocks are sheared and
metamorphosed by igneous intrusives.

Conglomerate

The conglomerate underlies the impressive sequence
of volcanic rocks which constitute the Astroiabe Range. It
crops out from near the bottom of the Rouna Falls, on the
left bank, to a point near thée storage pond of the existing
power station. Glaessner (1952) mentions the occurrence
of gravel and sand on the right bank of the river below,
and to the west of, Hombrom Bluff which he calls the "Siro"
beds. In 21l likelihood these beds of sand and gravel can
be correlated with the conglomerate. The contact between
conglomerate and basement has becn observed at two points:
in the Laloki valley due south of the present power station
and at the 2{-mile post on ths Rouna Road., The conglomerate
rests bn an irregular erosional surface. Because of this
irregular‘contact the conglomerate has a wide range of
thickness.,

The conglomerate is essentially massive, tabular
and unsorted, with a slight preferred orientation of the
boulders. The succession is made up of coarse rock

. components embedded in an arenitic groundmass and bonded by
a calcareous cement, The coarser components consist of
sub-rounded volcanic and metamorphic rocks occurring in
different proportions from place to place,s Near the Rouna
Falls the coarsest components are much larger than elsewhere -
up to large boulder size - and are predominantly of volcanic
rocks., Near the storage pond of the existing power station
a great number of the inclusions are metamorphic rocks., A
variety of rock types has been recognized in the conglomerate;
they include quartz, schist, slate, quartzite, dolerite,
basalt and andesite,

The unsorted distribution and heterogeneity of the
components suggest that they were transported by mud flows
but they may have been deposited from torrential streams
carrying heavy loads in suspension. The conglomerate can
be regarded as an old valley fill which Recent erosion by

the Laloki River has exposed.
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Volcanic Rocks

Distribution and origin.

The Astrolabe Range consists of an aggregate of
coarsely stratified fragmental volcenic material, known as the
Astrolabe ALgglomerate, which covers an area of some 64 square
miles and is 1000 tc 1500 feet thick. The material is
restricted to the Sogeri Plateau. The Rouna Ialls are located
on the south-western corner of this geologicel and geographic-~
al entity. Overall the plateau is a broad structural basin.
The regicnal dips observed on the western and scuthern margins
are 5° to 7° north-cast and north respectively., . This
apparent radial dip has probably been caused by recent
regional uplift of the marginal areas of the plateau. The
volcanic rocks consist of tuff and agglomerate. Both are
grouped together under the name pyroclastics, the differonce
between the two being one of grain size rather than
composition. The emplacement of the pyroclastic rocks is
attributed to the formation of nuees ardentes by voluminous

explosive volcanic activity. A nuee ardente is a
gas-generating, eruptive avalanche, of which the heavy
fractions of incandescent debris follow the depressions on the
flank of the volcano and spread over the adjacent terrain.
The lighter fractions of volcanic gases, sand, dust and hot
air whirl upwards, Part of the agglomerate of the Sogeri
Plateau was probably emplaced below water as in places it
has been re-worked by running water, The nuee ardente

® origin of the agglomerate, and its redistribution, accounts
for the wide range of physical properties of the rock,

Description .

The agglomerate consists of angular to sub-angular
fragments of volecanic rocks. The fragments range in size
from volcanic dust to rock boulders up to 8 feet across.,

The average size of the components is 2 to 6 inches in

diemeter. The coarse fraction of the agglomerate is

composed of vesicular basalt, massive basalt and augite

andesite; vesicular basalt is the most common, The fine

fraction consists of small rock particles, glass and individ-
o uwal crystals; +the three commonly occur together, According
to grain size, ‘the fine fraction is called ash, tuff or
lapilli,
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The Astrolabe Agglomerate is sub-horizontally
bedded. The beds range in thickness from fine laminaticns for
the finer grade material to more than fifteen feet. . The
proportion of coarse to fine material varies from place to
place, laterally as well as vertically. The matrix generally
accounts for 30% to 60% of the rock. ‘

No interbedded lava flows were observed in.the area
investigated although flows are reported to occur on the
Jawarcre road and in a creek bed east of Eilogo plantation.
(Davies, 1960b), During surface mapping two tuffaceous
horiznmms of some importance were observed. One occurs below
the Falls, where it is 10 feet thick, jointed and fine grained;
it is a2t the base of the agglomerate., - The transition from
conglomerate to tuff is sharp and clear while the contact
between tuff and agglomerate is irregular and gradational. ' The
second occurrence is above the Rouna Falls, near survey peg 13,
at an elevation of 1463 feet. Here, the tuff band is 4 feet
wide, The same bed is also found on tho other side of the
river where it thins out westwards and passes laterally into
agglomerate, Both tuff beds have been preferentially eroded
and form elongated caverns with overhanging agglomerate.

Other minor tuff bands are common in the agglomerate. They
are too small\to warrant a detailed description. Some of them
show graded and current bedding.

The tuff bands are not reliable marker beds because
they commonly pass laterally into agglomerate. In drill hole
R19, agglomerate overlies the cénglomerate and there is no
evidence for the ten-foot thick bed of tuff that crops out
only 300 feet away.

STRUCTURE

Joints and Fractures

Joints are common in the agglomerate. They have
"determined the characteristic shape of many boulders and
outcrops. The spacing between the joints is notably different
" below the Falls to that above it. Above the Falls extensive
sheet jointing predominates; below the Félls jointing is
essentially columnar., In both cases, two sets of near-
vertical joints are mutually perpendicular to one another.
 Horizontal partings appear to result from the weathering of
weaker tuffaccous beds. Joint measurements of dip and strike
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were taken above the Falls., One set of major vertical

t0 steeply dipping joints crosses the river bed obliquely

at between 315° and 357° magnetic. The other vertical to
steep joints are secondary; they trend parallel to the

river where they form cliff faces on many outcrops. The
joints commonly terminate at depth at an underlying
tuffaceous bed. Spacing between the joints varies from
place to place but gencrally exceeds 10 feet and many interv-
als are 100 feet or more. Gaping is dommon.in the primary
joints but the gap is generally closed at shallow depths and
in places joints are tight a short distance along strike.
Gaps more than six fecet wide are common, particularliy where
large masses of rocks are exposed in cliff faces well above
the river. At river bed level the joints are fairly tight
and have a low permeability because they arc lined or filled
with clay material. Secondary joints in the river bed are-
uncommnon. The formation of joints and fractures in the
agglomerate has been described by Gardner and Noakes (1959):
"This cracking is in responsc to relief of stress within

the rock by the natural. process of 'unloading' or excavation
by crosion; under tension, thc rock tends to fail along
widely spaced joint planes or incipient joint planes which
become open cracks in the vicinity of free faces. A more
advanced stage of disintcgration produces loose rectangular
blocks of agglomerate which part along near vertical cracks
and horizontal planes of bedding."

Shear Zones

Four shear zones have been identified. Three of
them can be seen along the Rouna Roads; the other occurs near
and west of the Rouna Falls., They were all observed in the
agglomerate.

The most prominent one is found on the Sogeri
Road from the second 'U!' bend past the Rouna Hotel to =
point 1200 feet farther along the road towards Sogeri.

It looks like a complex faulted zone and comnsists of several
open fractures 6 inches to 9 feot wide, filled with crushed
rock material., Ten pronounced fractures occur in the 1200~
foot stretch of road; many strike south-west and dip
stecply to the south-east. Eight of the fractures occur
just south of the look-out point over a distance of 170 feet.
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In this zone, also, the rocks are cut by a system of joints
spaced at intervals of 3 to 10 feet.

The faulted zone is in line with the deep, wide
gully on the right bank below the Falls and the shear zone at
the bottom of the Falls.,

The shear fractures have irregular, curved and
weathered wall-like faces which are distinctly banded along
the sides. The fill material consists of rea, gouge-like
earth around boulders of agglomerate in various stages of
weathering. Some of the boulders and cobbles of agglomerate
show concentric weathering structures and others are closely
Jointed along planes parallel to the faces of the fracture.
The presence of sub-horizontal striations on the wall faces
indicates that some movement has taken place.

Iwo of the other shear or fault zones arc also
exposed on the Sogeri Road. One is located on the first
'U' bend past the hotel; +the other is half a mile farther
along the road towards Sogeri. They are denoted by the
letters 'B' and 'C' in Moye's (1962) report. Both
shear zones are characterized by low-angle shear joints,

The first zone on the 'U' bend, is indicated at
road level by a striated tabular face or floor of agglomerate.
The striations strike 042° magnetic., ©Stepped pluck-marks on
the striations indicate that movement has taken place in a
north-easterly direction; +that is towards the Falls.

The second is a fault end dips 28°W, strikes 355°.
and has a crush zone up to 27 inches wide, The footwall is
irregular and wave-like, probably due to the formation of
large mullion structures.

Neither of the shear or fault zones have been traced
any distance from the road owing to poor exposure, but Moye
connects his fault zone B with the shear zone describaed
below.

The fracture or shear zone west of Rouna Falls
(described by Davies and by Moye) is exposed 400 feet south
of the intake of the flume line for No.1 power station. A
broken zone 30 to 35 feet wide and with a general east-west
trend, is bounded by steep rock faces showing sub-horizontal
mullion structures. The northern (footwall) face strikes
266° magnetic and dips 63° south. The southern boundary
trends 275° magnetic and dips 450 south. Mullion structure
plunges 6%ast.
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Both boundaries of the broken zone are marked
by a zone 4 to 6 feet wide of intensely jointed, sheared
and weathered agglomerate.. LElsewhere in the broken zone,
the surface rocks are fairly fresh and moderately jointed.
The zone therefore appears to be a zone of moderately
fractured rocks bounded by two strike-slip shears a few feet
wide, rather than a 35-foot wide shear zone.

The tuff band which intersects the northern
boundary of the fracture zone shows little displacement.

SLOPE STABILITY AND WEATHERING
Slope stability is a function of the rate of

erosion by the river and retreat of the valley slopes; +the
accumulation or disposal of displaced rock material is
determined by the slope gradient. Destruction of existing
surfaces is commonly triggered by saturation of the ground
during prolonged periods of heavy rain or by earth tremors,
and the. presence of joints or of weak tuff bands control in
part the location and megnitude of slope failures.

“In a region of such.youthful topography as that of
the Rouna Falls mechanical erosion is active and slopes
rapidly become unstable,. The wvertical cliff faces of
exposed rdck below the Falls have been produced by rock
failure along jointsgand many of the ridges and spurs'in the
Laloki valley below the Falls are considered to have been
formed by major landslips in Recent geological time.,
However, only one recent (post-war?) scar, which is fairly
small, has been noted and the failure of substantial rock
faces is thought to occur at intervals of decades or
centuries, rather than at intervals of years. The cliffs
ak cve the proposed tailrace tunnel outlet must be regarded,
in the geological sense, as unstable and subject to failure
above river level, but no evidence has been found that
failure is likely within a period of time that is significant
for the proposed hydro-electric project.

Where cliffs have retreated away from the river
the lower part.isvcovered by a thick mantle of scree. The .
cliffs along the river have dumped shed material into the
river.,
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Above the Falls slopes are more gentle and are
largely covered by soil and rock debris (up to 15 feet thick),
including large boulders of agglomerate. On the right bank,
particularly, rock benches, some strewn by loose boulders
which are commonly more or less in place, have been formed
by well-developed open horizontal joints that appear to be
lacking below the Falls. Failure of substantial masses of
rock above the Falls is not to be expected; slope modification
takes place largely by chemical destruction ¢i the matrix
of the rock and by wasting of soil, thereby recleasing
embedded boulders, The numerous boulders in the river
channel and perched on slopes and benches show that this -

" process is active,

In the absence of steep slopes the agglomerate
weathers to a red clay. The tuffaceous matrix weathers
first, and is followed by the alteration of the coarser
volcanic components. Along the Sirinumu Road cuttings in
agglomerate show a homogenea® lateritic clay grading downward
into weathered agglomerate that shows relict textures of
coarse fragments embedded in a red clay (decomposed tuffaceous
matrix). |

GROUNDWATER
Groundwater moves through the soil, along the

soil-rock interface and along joints and fractures in the
underlying rocke. Most of the groundwater discharges finally
into surface strecams by migration through the soil, along
the soil-rock interface and in the zone of circulating water
above the static water table. As joints tend to close
abruptly at short depths below surface most of the groundwater
movement is within a few tens of feet of the surface.
Groundwater in fractures has, however, penetrated at least
500 feet below the surface.
Springs on the left bank of the river below the
Falls are considered to be mainly due to near-surface water
movement, particularly that along the soil-rock interface.
Water movement in the rock masses is primarily
along joints, fractures and faults. Fresh, unbroken rock
has negligible porosity and permeabdbility;: even vuggy
agglomerate lacks permeability because voids are gencrally
not interconnected. Some movement may take place through
the matrix and along grain or fragment boundaries of weathered
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\Nroek,~particularly conglomerate. Owing to weathering of the

wall rock of fractures, joints and faults, with the consequent
formation of clay, even these channclways tend to become
sealed at depth; as a result water loss in drill holes at
depth, even in broken zones, is small.

The water table level is generally within a few
feet of the surface and slopes normally to stream level at a
slightly shallower gradient than the land surface. In the
spur west of the Rouna Falls the water table falls sharply
behind the cliffs below the Falls, indicating fairly free
drainage to the cliff faces. The small flow of water from
the cliffs indicates that no significant leakage from the
Laloki River above the Falls occurs through the ridge.

ENGINEERING GEOLOGY

SEISMICITY
A comprehensive discussion on seismic risk

within the Territory of Papua and New Guinea is contained in
a current Bureau of Mineral Resources Report (in preparation)
titled "Earthquake Activity and Seismic Risk in Papua~New
Guinea" by J.A. Brooxs.

The report discusses seismic zoning in different
regions of the Territory and generally indicates that the
Port Moresby area is one of fairly low risk.

The cpicentres of most earthguakes felt, at least
in recent years, in the Port Moresby - Rouna - Sogeri region
have been located either to the north-ecast, in the vicinity
of Popondetta and Kokoda, or to the north-west, in the
Eastern Highlands and adjoining districts where large, deep-
focus earthquakes have been recorded.

There are no historical records of damage to
gtructures in the Port Moresby - Sogeri region by seismic
activity. Recently, following the installation of highly
sensitive recording equipment at the Port Moresby observatory,
extremely small carthquakes have been recorded.

Recommendations that structures in the Port Moresby
area be designed to withstand lateral forces due to ground
acceleration of 0.1 g are contained in section VI of Brook's
report. This precautionary measure is currently adopted
by the United States Bureau of Reclameticn in the design
of dams in carthguake areas.
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PROPERTIES OF THE ROCKS

Agglomerate

Being a heterogeneous rock the properties of the
agglomerate, even when fresh, display a wide range. It isy
however, a massive rock and generally lacks pronounced
bedding; it therefore has few prominent sub-~horizontal.
planes of parting apart from widely spaced joints.

Mechanically,; fresh agglomerate is ohly moderately
strong, probably largely due to a weak matrix and to poor
bonding between the inclusions of lava (which are very strong)
and the matrix., ILaboratory testing of the compressive strength
of fresh agglomerate gave results in the range 10,340 to
4,200 pounds per square inch (see Appendix 3). Owing to the
weak bond that commonly exists between the inclusions and the
matirix the tensile strength of fresh agglomerate is very low,
At the Sirinumu Dam some of the agglomerate appears to0 have
been water-sorted after extrusions; this material is
particularly weak in cohesive strength. Similar material may
be encountered in the Rouna project.,

The agglomerate appéars to be fairly stable .
chemically but exposed faces show that the matrix weathers
more readily than the inclusions. The wetting and drying
tests reported in Appendix 3 suggest that the agglomerate
would break down fairly quickly (although it appears to be
more durable than the conglomerate), but no accurate guide
exists to translate the results of the tests to durability
under natural conditions,. It is suggested that further
® durability tests should have as controls specimens of, say,

granite, basalt, quartzite and crystalline limestone to

provide a comparative figure.*

Examinations of the Sogeri quarry and road cuttings
showed that weathering was no more than skin deep after up to
15 years exposure; this evidence suggests that fresh agglom-
erate is chemically stable, but does not provide information
on resistance to erosion. Tests of erodébility of the
agglomerate, tuff and conglomerate should therefore also be
undertaken.

The agglomerate is impermeable and all groundwater

hd movement has taken place along joints and fractures,

* It is also suggested that wetting and drying may not be the
appropriate test as rock in the tunnel would probably always
be wet. Further, drying by gentle boiling introduces an
element -~ differential thermal expansion of minerals - that
would not be present in the tunnel,
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Behaviour on impact shows that the rock is extremely
brittle. At the Sirinumu Dam, where the rock is in general
weaker than in the Rouna area, the agglomerate tends to break
into small pieces on blasting and extensive shattering of
adjoining rock commonly takus place. In fresh agglomerate
a fair measure of control of line of breakage has been
achieved, but severe overbreak commonly occurred in weathered,
or otherwise weak, rock.

The agglomerate rock mass generally has widely
spaced joints and these tend to be tight at depth. However
it has been severely stressed and contains numerous irregular
fractures and some shears and faults along which groundwater
has moved to a considerable depth (below tumnel level in
places). Some degree of weathering has gencrally occurred
along these water;bearing fractures - ranging from superficial
oxidation to the formation of thick clay seams.

Weathered agglomerate, which can generally be
recognized by the brownness of the rock, is considerably
weaker and less cohesive than fresh agglomerate; it would
generally require slight to complete support in excavations,
depending on the degree of weathering. Where groundwater
has severely affected the agglomerate complete decomposition
to a greasy plastic clay has taken place.

Tuff

Tuff occurs -as widely spaced bands and lenses from
an inch to about ten feet thick and commonly grades into
fine-grained agglomerate. The mechanical properties of the
Fuff are generally similar to those of the agglomerate but are
more uniform owing to the lack of inclusions. The tuff is
also generally weaker than the agglomerate and tends to
weather more readily. Exposures of tuff are commonly more
deeply eroded than those of the agglomerate, and weathered
tuff tends to be friable. The end product of complete
weathering of tuff is, as for agglomerate, clay. Fresh tuff
is essentially impermeable. |

Wetting and drying tests (Appendix 3) indicate that
tuff is probably less durable than the agglomerate.

Conglomerate

The inclusions in the conglomerate in the Rouna-
Sogeri area arc generally of volcanic rocks which are strong
where fresh but weather in a ﬁanner similar to the
inclusions in the agglomerate; a few schist inclusions, which -
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are wWeak, have been observed. The inclusions are generally
well-rounded but poorly sorteds; they range in size up to

at least 30 inches across. The bond between the inclusions
and matrix is commonly weak. In general, fresh conglomerate
appears to be slightly weaker than fresh agglomerate, and to
be less durable under wet and dry conditions,

The matrix is coarse to fine-grained and consists
larcely of weathered fragments of lava and tuff and
metamorphic rocks, giving a greywacke matrix. As in the
agglomeratesquartz is rare and feldspar is abuadant; as a
result the matrix, on weathering, tends to decay with a
breakdown both along grain boundaries and throughout the
grains., The uppsr part of the conglomerate was deeply, but
irregularly, weathered before the agglomerste was emplaced,and
very weak, thoroughly weathered, conglomerate is consequently
to be found below strong agglomerate. In general, also,
the conglomerate, except near present exposed surfaces, is
fresher and stronger at distance from the agglomerate -
conglomerate contact. However it is not expected that the
tunnel line, where it passes through conglomerate, will be
farther than 120 feet vertically from the agglomerate-~conglom-
erate contact and probably only local patches of fresh
conglomerate will be encouhtered.

In the weathered zone the conglomerate commonly has.
a greasy feel, probably owing to the partial breakdown of
ferro-magnesiuw minerals into chlorite. The worst material
encountered, in drill hole R28, is almost completely lacking
in cohesion and would require special mining techniques
involving immediate support to avoid excessive overbreak. The
strongest conglomerate observed would probably not require
support,but gunite lining would be advisable.

Greywacke occurs as irregular beds and leunses in the
conglomerate succession., It is similar to the matrix of the
conglomerate but lacks volcanic pebbles and boulders, and i%s
-mechanical properties are similar to those of the conglomerate.
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ENGINEERING ASPECTS OF STRUCTURE

Agglomerate ~ Conglomerate Contact

This contact is an erosional surface, the geometry
of which is not known. The surface on which the agglomerate
was deposited may have been extremely irregular and it is
therefore not possible to predict the relationship of the
contact to the tunnel line. None-the~less the exposure of the
contact in the cliff west of Rouna Falls. and the intersections
in drill holes R19 - R28 give an apparent dip of 10 ~ 18°
upstream along the tunnel. Further, R24, although continued
175 feet below the tunnel invert, did not intersect the.
conglomerate. Probably, therefore the conglomerate does not
extend along the tunnel line more than about 1000 feet from
the outlet portal. Howegver if the surface is very irregular
it could be intersected at scveral places beyond R19; this
is not thought likely.

As the top of the conglomeraté tends to be very
weathered and weak both in compressive strength and cohesive
strength, wherever the base of the agglomerate is approached
from below very difficult mining conditions can be expected,
with very serious overbreak and serious weakening of walls
by explosives, Close support right up to the working face
may be needed. Water pressure tests, however, indicate that
large volumes of water are not to be expected.

Bedding .

A Bedding is generally poorly-developed, particularly
in the conglomerate, and is not expected to have an important
effect on the engineering properties of the rocks, Tuff
bands may, however, provide wezk layers in the agglomerate.

Joints

Earliér investigations have revealed that joints,
though represented at the surface by wide clefts or soil-
filled fissures, are generally'closed at very shallow depths,
At the level of the power station and tailrace tunnel most
joints are completely tight but some have acted as channcls
for groundwater movement; where groundwater has moved along
Joints the walls of the joints are gencrally slightly to
moderately weathered and some are clay-lined or clay-filled.
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The tight joints should have little effect on the strength

of the rock in which they occur or on the stability of
openings, but in broken ground any clay-lined joints may
provide slip-out planes for blocks of broken rock, which may
have to be controlled by rock bolting. It would be prudent
to orient structures so that major joints do not run parallel
to the walls as this may result in overbreak or structural
weakness.

Fractures

‘Drill core is generally broken at intervals of
4inch to 2 or 3 feet. Apart from joints, faults and shears,
these fractures are generally irrégular_and are apparently
due to tectonic stressing of the essentially brittle
agglomerate and conglomerate. They are gencrally not planar
and owing to the interlocking of the blocks produced are not
expected to. produce serious structural weaknesses, Many of
the "broken zones" recorded in drill logs probably represent
local fracturing near the intersections of joints and faults.

Rock bolting should effectively support fractured rock where

the rock is not generally weathered. However fractured rock
should be gunited in the tailrace tunnel to prevent weathering
and erosicn along the fractures (see p.27). Where the
fractured rock is weathered its strength may be seriously
impaired. . Groundwader movement is greater in fractured
ground than in unfractured rock but water movement even in the
worst zones of fracturing is not expected to present any
serious water~-flow problems,

Shears and Fracture Zone

The probable shear zone near the Rouna Falls, shown
by Davies (1961) in Plate 2 and discussed by Moye (1962),
appears to be a zone of strong fracturing within two shears,
marked at the surface by shallow-dipping slickensides and
comminution.. The surface evidence shows that the northern
shear dips 63° while the southern shear dips about 45°s and
that movement was almost horizontal. Between the shears the
rock is fairly strong and closely jointed but is not sheared.
At tunnel level no major shears werc encountered but several
minor shears with weathering and some clay probably mark the
limits of the zone. In betwecn, the conglomecrate is
extensively, and.in placés closely, fractured, but is fairly
strong and should only require rock-bolting for support. The
zone should be regarded as a zone of fracturing petween
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irregular shears. Displacement on the shears does not appear

to have been large. ' :
Vertical drill hole R21 is believed to have passed

for about 200 feet through a zone of weathered and broken

rock associated with a fault that strikes O74Omagnetic

and dips 88°N. A cliff face of this orientation stands

only 18 feet south of the collar of R21 (see Plate 1 and

Figse4). The persistence of the fracturing in R21 suggests

a weathered and broken zone up to 5 feet wide, provided the

hole did not deflect along the structure; seuch a wide zone

is more likely to be due to a fault than a joint. However

R23 did not reveal any significant shear or fault zone along

strike, so possibly R21 intersected the junction of two joints,
On the present information it should be assumed that

the structure intersected is a fault filled with material of

very low strength, and the power station should be sited at

sufficient distance from it to avoid undue stress concentration

in the southern wall of the station. Further information on

the nature of the structure should be obtained during

construction - the access tunnel will cut across it.

WEIR SITE

The diversion weir proposed consists essentially of a
concrete sill about 10 feet high from which risc two concrete
piers and abutments to carry radial gates of span 44 feet
and height 30 feet. This design is necessary because of the
high flood discharge of the Laloki River. In this type
of structure a severe sliding force is placed on the
foundation of the weir, and the absence of low angle joints
or fractures is of vital importance.

The weir will be sited in agglomerate which is
exposed in the river bed and on the right abutment, Soil
cover is slight on the left bank as is indicated by several
costeans and auger holes (Platc 4); the costean nearest the
axis of the weir revealed an average depth of soil of about
2 feet, underlain by weathered, but fairly strong, jointed
agglomerate. Drill hole R25 tested the left abutment at
depths below the surface of from 12 to 33 feet: strong,
sparsely fractured and jointed, rock was encountered below
the abutment and beneath the river, Extensive broken
ground was intersected in RS5 at hole length 320 to 385
feet. This is 180-280 fecet below the right bank of the
stream and about 30 feet upstream from the axis of the dam.
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Drill hole R30 wag drilled in the right abutment to check
whether the broken ground in R25 was related to two linear
soil-covered areas, one parallel to the river and above the
right abutment, and the other on the right bank in line with
the axis and striking at 65° to the course of the river. No
substantial unsound rock was encountered in the drill hole or
in R31, which tested the weir foundations. The broken
ground encountered in R2S will therefore have no effect on
the soundness of the dean foundations. _

The depth of soil and of weathered =ock below the
linear soil-covered area above the right abutment has not
been established. It will be necessary to excavate all
unsound material and replace it with a concrete plug large
enough to support the right abutment and to prevent any
water leakage. As the soil-covered area is 40 to 60 feet
above the river bed level very little treatment may be
necessary.

The left abutment should also be stripped and any
joints cleaned out by sluicing or other methods and grouted
up. It may be necessary to ensure that the upper 10 to
15 Beet of the rock is sound by test drilling,

An attempt was made to test the soundness of the
weir foundations by a grid pattern of vertical holes but
these were not successful owing to the instability of the
drilling piatform which prevented satisfactory core recovery.
In general the core was fresh and strong from the bed of the
river down (see logs of holes A3 - A6 and B3 - B6, Appendix 1).
A cavity was encountered in B3 from 4 - 5 feet, and tuff
occurs in A4 from 5 t9 11 feet and B6 from 8% to 10% feet.
The cavity may be due to a horizontal joint. . It may be
necessary to remove the tuff and any weathered rock below '
the cavity; provision should thercefore be made for stripping
of the bed of the river to a depth of about eleven fcet.
Further probing by diamond drill to ensure that no other
joints occur at shallow depth in the foundations of the weir
should also be carried out during comstruction, and the
foundations grouted to a depth of at least 20 feet. Grout
holes should be oriented to intersect known joints, In
view of the low mechanical strength of the agglomerate and
the stresses to which it may be subjected during high
flood it is considered wise to set tie rods in the
foundations. An opinion as to the length of tie rod needed

is beyond the competence of the authors.
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Agglomerate from Sogeri quarry is being used for
construction purposes at the Sirinumu Dam and the material
presumably has an acceptably low reactivity with concrete.,
Despite this, several samples of rock from the foundation of

.the weir should be tested for reactivity to ensure that a

satisfactory bond will be obtained between the foundation
rocks and the concrete sill.

A few yards downstream from the dam several joints
that crossvthe'river cbliquely have been ercded out by
water action, They may fall within the arcs of the sill, in
which case they would be treated adequately during preparation
of the foundation of the sill. If howevef, they occur a
short distance downstream of the sill they should be plugged :
to avoid turbulence and possible damege to the downstream
toe of the.sill. | '

No difficulty should be experienced with the take-off
works - intake, setting tank and head.works of the pressure

shaft. All will have to be excavated from weathered to

fresh rock and as load factors are low and the intake works
will ‘be completely lined no difficulties should be experienced
even if some deeply weathered zones are encountered.

The slopes on either side of the weir site are
fairly gentle and no difficulty is expected from falling‘
boulders near the weir and intake works. Some boulders on
the existing slopes may have to be removed. Provision should
be made to prevent large boulders brought down the river by
saltation during floods and floating debris from lodging in,
or damaging, the weir or intake works.

TAILRACE TUNNEL
Plate 2 shows a summary of the available geological

information along the line of the tailrace tunnel. The -
position of the tailrace tunnel is provisional, as the outlet
portal may require variation to afford maximum protection from
falling boulders from both sides of the river and from
blockihg of the outlet by river-~borne boulders at times of
high flood., The location of the power station may also

have to be varied in the light of knowledge gained during
construction of the tailrace tunnel or the access shaft,
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This is discussed elsewhers, The section through the
tailrace tunnel is based on a drawing provided by Mr.
J.B. Fraser, in which the position of the outlet portal
as .shown in Works Department Drawing HC62/197/B was moved
downstream 40 feet, In the section all drill intersections
within about 50 feet of the plane of the section are shown
with an unbroken line; other information is presented
within a dashed representation of the drill hole position.

In Plate 2 uncorrected water pressurc tests (i.c.
gauge pressures and water consumption in gailons per minute
per foot of test section) and an interpretation of the most
probable position of the cbnglomerate - agglomerate
boundary are given,. It is cmphasized that the position of
the agglomerate - conglomerate contact méy be very different
from that shown as the surface is probabiy not planaxr
(see p.16). In addition the expected groundwater conditions
and support requirements arc set out; the interpretations
arc subject to a number of qualifications which are
discussed below, Full geologieal logs and water pressure
tests results are set out in Appendices 1 and2.

Groundwater

In only a few of the holes were applied pressures
adequate to produce an effective pressure in the test
section equal to the theoretical pressure exerted by the
groundwater. Possibly greater flows would have been
obtained with higher pressures but the results are
considered to give the correct order of water leakage.

During drilling some anomalous static water levels
were measured — in some holes.the water table was
apparently many feet below river level.  Further, the water
level dropped as the hole was decpened, It is concluded
that the depth readings represented the difference between
the hole volume and the volume of the drill rods. Possibly
some sealing of fractures in the rock drilled, by fine
products of drilling, made the holes, temporarily
impermeable. Subséquent readings gave water levels
consistent with a normal piezometric surface. Tests were
also made, as suggested by Moye (1962), on Tth June 1962
to establish whether the holes were watertight by filling
the holes with water and noting the time for the water
level tb return to the static level. Results were as
féllows:
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R.19 Vertical hole: ,
Static water level 283 feet below natural surface.
Natural surface R.L. 1423.

Water level raised to 185 feet by pump.

Level dropped from 185 to 283 ifecet in 4 minutes.

R. 20 .
Drill hole blooked by caving: could not measure water level.

R21. Vertical hole
Static water level 49 feet below natural surface R.L. 1458.76,

. Static water level 1409.76. ;

o Water level raised to natural surface by pump.
fﬁﬁw- Water level dropped from top of hole to:
‘ 10 feet ' 3% minutes
15 feet - 6 minutes 10 seconds
~ 20 feet " 11 minutes 25 seconds
hd 30 feet 13 minutes ' ’
35 feet. 19 minutes
40 feet 24 minutes
45 feet 4% minutes
47 feet 120 minutes

R,22 63° Slope hole

Static water level 7.8 feet below natural surface.
Natural surface R.L. 1423,9.

Sﬁatic water level raised to natural surface by pump.
Water level dropped from top of hole to:

oo 4 .

s 4 feet 2 minute
!;r 6 feet 1 minute 5 seconds

i 7.8 feet 3 minutes

R.23 71° Slope hole |
Static water 92.5 feet Slope distance below natural surface.

i.c. 87 feet vertical distance.

Natural surface R.L. 1494.12,

Water level pumped to top of hule.

Water level dropped from natural surface to:

e
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R.24 74°18' Slupe hole _
Static water level 21 feet below natural surface.
Natural surface R.L. 1417.2.

Water level could not be raised by pumping. No return water

was obtained when drilling this hole.

The results indicate that near the surface the
agsglomerate is very permeable i.e. that groundwater can
move freely along fractures, At the level of the tunnel,
however, the water-pressure tests indicate that permeability
is low, even in the fracture zone tested by R26 and R28, -
Because of the possible pugging of fractures in drill holes,
and the opening of fractures along the tunnel line that
might be expected as a result of blasting, inflow of water:
into the tunnel may be considerably greater than that to be
expected from the water pressure tests, Wet conditions caﬁ
be ‘expected in many places but water inflow should not
present any serious difficulties, nor should groundwater
pressures materially affect the stability of openings.

The piezometric surface above the tunnel line west
of the Rouna Falls shows that drainage occurs freely to the
cliffs below the falls, However the lack of substantial
spring action and the low yield of water (at low pressure)
from drill hole R11 prove that there is no significant
leakage from the Laloki River above the falls through the
spur of the cliffs below the falls, and that the fracture
zone d0es not tohave as an aquifer, Should, however, the
fractures beicw the river, iwhersected by R20, persist as
permeable zones o Fuonel level {(this is considered unlikely),
substantial iunflcow of water inuvo the tunnel may occur,
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Mining Conditions and Support Required

As bedding planes and sub-horizontal joints are
widely spaced they are not expectéd t0 result in serious
overbreak during tunnelling, tut the brittle nature of the
agglomerate, witn poor bonding iun places, and the weak
cohesion of the conzlomerate may result in substantial
over break ir placzas, Dri:il hole R28 shows that in places
at least 20 faws of the upper part of the conglomerate,
which is severaly weathered, has extremely little cohesive
strengthy if tnis maeterial .occurs widely atb the top of the
conglomerate serious difficulty may be experienced'in
preventing overbreak as the conglomerate — agglomerate
contact is approached; further, mining techniques may have
to be adopted that provide immediate and total support
right up to the working face. It should be noted that the
uppermost conglomerate in R19 is much stronger than in
R28 but up to 4 feet of core was lost.

The behaviour of the agglomerate in blasting is
referred to on p.16. In fresh agglomerate little _
difficulty is expected. Moye's suggestion, that drilling
at close centres to effect smooth-wall blasting be adopted
during mining, is supported. Locally substantial overbreak
will occur where joints, faults or shears intersect at
unfavourable angles. Rigorous inspection of walls and
backs should be made after each round is fired. In
weathered agglomerate conditions will be worse and light
charges and burnt cuts should be used. The conglomerate
is expected to behave in a somewhat similar manner to the
agglomerate as both rocks contain strong inclusions set in
a weaker matrix. Mining will mainly be in weathered
to slightly weathered conglomerate ané infairly fresh
agglomerate; mining conditions will be worse in the
conglomerate. Very weathered conglomerate, such as in R28,
may have to be mined without blasting. Breaking will’
normally occur around boulders in the conglomerate rather
than across them unless smooth-wall techniques are usedj
therefore where boulders are large the falling out of
boulders will res=ilt :wm overktreaking and projecting boulders
will need sacondary drilling and blasting.

13 e
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It is understood that it is proposed to drive ‘two -
short experimental tunnels, one in égglomerate'and the other
in conglomerate, to determine mining conditions. It is
suggested that the tunnel in the conglomerate be as near as
possible (but not closer than 20 feet) to the agglomerate -
conglomerate contact. . Possibly the tunnels could be sited
so that they could subsequently be used as explosive
magazines. During the experimental tunnel-driving close
~attention should be given to a p0351ble relationship between

-y o o

drilling condltlons and rock behaviour -on bi igsting as it may,

with experience be possible to gauge explosives and support

. requirements from the jack-hammer drilling.

Lining

In Plate 3 provision is made for lining with
gunite and mesh all that part of the tunnel not supported
by steel or structural concrete. This is because of the
apparently poor resistance to wetting and drying shown by
durability tests (see Appendix 3).  Additional tests, as
recommended (see P.15), may indicate that the results of the
tests to which the agglomerate ,tuff and conglomerate |
specimens were subjected indicate good durability. If this
is s0 a considerable saving could be effected in tunnel
protection. It is expected that weathered agglomerate, tuff
and conglomerate will need surfacing to prevent erosion
and fretting.

In the early stages of power generation, before the
station is developed to full capacity lining of only the
lower;part of the tunnol may be neoessary.‘

As the grounGWater head will Be about 500 fect over

much of the tunnel guniting will not be possible where there

“is any significant-water inflow. Such areas may require

grouting before the gunite is placed. Minor sececpages

could probably be temporarily controlled by plugging of
fractures with burlap, or wooden wedges, and mesh and gunite
then affixed. In all wet areas relief holes should be
drilled through the gunite into the rock to allow escape

of groundwater. The relief holes should be designed to
intersect known fractures.
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"~ POWER STATION

The power station will be entirely in agglomerate
and tuff which is generally fresh to moderately fresh, .and
therefore fairly strong.  Core specimen Nos. 7-Q-52 to 56
and 7-Q=74 to 78 (Appendix 3) are from within, or near, the
provisional machine hall site and have ultimate (static)
compressive strengths of 4,200 to 9,230 pounds per square
inch and Young's modulus of 0.5 to 1.6 x 10"6 pounds per
square inch (some higher results probably essentially
represent the strength of inclusions rather than the rock). -
No drill core was lost within the proposed site of the power
station in either of the holes into the area (R22 and R23).
Some fractures and joints are weathered and a few are
clay-coated or clay-filled. Core pieces ranged in length
from fractions of an inch to 30 inches. .

Location _
Drill hole R21, the first hole to test a possible
'site for the underground power station, encountered very
broken and weathered agglomerate from 350 1o 550 feet. As

the collar of the hole is only 18 feet north of a cliff face
that dips north at 88° it appears that the cliff represents

a fault plane, the downward extensions of whigh was

intersected by the drill hole. A plot of the postulated fault
and the intersection of poor ground in R21 (Figure 5)

suggest that the fault zone is about 5 feet wide. Drill

hole R23, however, does not show any significant broken
ground where it cuts the line of strike of the feult:
possibly, therefore, the poor ground in R21 is at the
intersection of two major joints rather than part of a fault
zone. It would, never-the-less, be prudent to site the
machine hall at sufficient distance from the 075O striking
structure to avoid any weakness in the southern wall, -

Drill holes R22 and R23 were designed to test
a block of ground at least 30 feet north of the projection
of the fault to R.L.950; they indicate acceptable rock
conditions. The information they have supplied is, however,
inadequate to fix a firm site for the power station,and
additional testing will be needed during -construction,
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This should be done from an underground site. The foot
of the access shaft would be a very suitable location for a
drill site. This would require that the access shaft be
excavated in advance of the tunnel line, and may not be
practicable. The alternative.appears to be to drive the
tailrace tunnel to within, say, 200 feet of the presently-
proposed machine hall site and to advance from that point
with a smaller exploratory tunnel, simultaneously drilling
to test the walls, roof and ancilliary works of the machine
hall,

‘When selecting the site for testing by drill holes
R22 and R23 consideration was given to the location and
attitudes of joints at the surface, and the presently-
proposed location appears satisfactory from that viewpoint
(see Fig. 4). As, however, the joints are only known to
dip about vertical and their persistence at depth is not
known their relationship to the power station site can
only be indicated very roughly.

Orientation of Machine Hall

A study of surféce joint directions - see joint
rosette (Fig. 3) - indicates that the best direction for the
long axis of the machine hall is about 120%(i.e. 113°
magnetic) - an angle of about 20° 40 the river near the
welr site. There will be ample opportunity to make a much
more complete study of joint directions during excavation
of the tailrace tunnel, on which to finally determine the
orientation of the machine hall,

Shape of Machine Hall

Moye (1962) has discussed the strength of the
agglomerate in relation to likely stresses around a machine
hall and concludes that the rock is sufficiently strong
t0 enable an underground power station to be built, In

the absence of information on horizontal tectonic stresses
and in veiw of the fairly small safety margin between
maximum possible stresses and minimum rock strength (both
compressional and tensional% the designed shape of the
machine hall should be kept as simple as possible,
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Groundwater .
 The maximum loss below 400 feet depth in-—-drill holes
R21, R22, R23, R27 and R29 during water pressure testing was

0.2 gallons per minute per foot (in R22 at 60 pounds per
square inch gauge pressure). ' Leakage at a comparable rate
from a persistent fracture or joint in the rocf or wall of
the machine hall would produée wet conditions, but unless
permeable fractures are much more numerous than the drill?
core indicates no serious water inflow is expected. Inflow
could be substantially'reduced by grouting of the larger
water paths,

As secepage and dripping from the roof is to be
expected provision should be made for a suspended ceiling, as
recommended by Moye.

Mining Conditions are expected to be similar to those for the
agglomerate in the tailrace tunnel. Smooth-wall blasting
should be adopted at the walls, roof and floor of the machine
hall and in the tailrace access shaft and tunnel but once
faces have been established in the machine hall conventional
methods of mining by benching could be followed.

Special care should be exercised when excavating the

slots for the inlet pipes for the generators as the
intervening pillars are likely to fracture.
Support ‘

Moye considers that rock-bolting of the roof and
walls will provide sufficient support. As clay seams were
intersected in drill holes within the proposed site of the
power station some measure of additional support appears
necessary in view of the span of the roof. Also, hole R29
(pressure shaft) intersected some rather friable and broken
agglomerate at power station level. If this zone extends
into the eastern end of the machine hall some‘support beyond
that provided by rock bolts may be needed. Provision has
therefore been made for 20 percent steel and concrete.
support in the machine hall in Plate 3 but the support
required will have to be re-assessed after conditions,:
including tectonic stress, have been determined after
excavation,



Rock Temperatures

. A thermister probe; loaned by the Department of
Geophysics, Australian National University, Canberra, was
used to measure rock temperaturés in several holes. Holes.
R21 and R23 were probed on 25th September 1962 and the
remaining holes were done on 7th December. The results
are shown in Figure 6.

- Rock temperatures at power station level are
therefore between 27.5 and 28.2°C (about 81% - 823°r).
As significant seepage into the machine hall is expected
humidity would approach 100% without forced ventilation
and working conditions would be very trying,

Instrumentation

As the existing stress conditions in the rock mass,
due to tectonic forces, are not known and as the existing
stress field will have a very marked effect on the stress
distribution around openings, stress and strain gauges should
be installed as soon as possible and in as many places and
directions as possible. In this way data could be built
up on which to base final decisions about support for the
machine hall.

‘ It is also suggested that the gauges could be
maintained and read regularly after completion of the |
project. Valuable information might be built up about
response of stress conditions to seismic activity and
secular variation of crustal strain., This information,
in addition to being ¢# great interest to seismologists
and others, may be of considerable use in the design and
construction of other projects in the region. . Probably
officers of the Port Moresby Geophysical Observatory
of the Bureau would be interested in participating in
any sfudy programme.,
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PRESSURE AND ACCESS SHAFTS

Pressure Shaft

Soily clay and decomposed rock extends 10 feet
from the collar of the drill hole (R29) and weathered and
broken rock extends a further 1% feets; a steel and concrete
collar will therefore need to extend about 12 feet from the
top of the shaft to R.L. 1424. Below this point the
agglomerate, apart from fractures and joints, is generally
fresh and is amply strong to stand during excavations
of the shaft and to support the internal pressure in the
shaft under maximum operating loads, Weathered zones and
clay around and in. fractures -and joints persist to the
bottom of the hole, In the last 160 feet the core is-
generally rather broken and minor core loss occurred. It
may therefore be necessary during construction to rock-
bolt several zones and to afix mesh to prevent minor fall-
outs of rock. Experience gained in driving the tailrace
tunnel should enable techniques to be adopted which will
prevent excessive overbreak and no difficulty should be
experienced in placing the concrete lining and tying it
satisfactorily to the rock wall,

Water inflow during construction should. not be
serious as to a depth of 400 feet the maximum water loss
during pressure tests was 0.04 gallons per minute per foot.
From 400-450 feet the loss was 0.12 gallons per minute, at
gauge pressure of 60 pounds per square inch. This section
.may require some grouting at points of water entry before
the concrete lining is placed as plugging would be difficult
because of the high groundwater pressure. |

The concrete lining would have to withstand a static
groundwater head of nearly 500 feet at the bottom of the
shaft - a pressure of about 280 pounds per square inch.

Access Shaft
Conditions generally are similar to those in the

pressure shaft, but the ground is not so broken near the

bottom of the hole (R27) as in R29, The collar should
extend to about R.L. 1406, The treatment recommended by
Moye - mesh lining during construction and subsequent lining
by gunite -~ should be satisfactory. A few broken zones

may require rock bolting, and perhaps grouting for permanent
control of water; +the one-foot wide zone of clay and
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decomposed rock at hole depth 418 feet may require special
treatment, depending on the angle of the zone to the shaft.
The few tuff baﬁds present should not require special
protection.

CONSTRUCTION MATERIALS
: : aggregate

‘No homogeneous material suitable for use as concrete
is available within,many miles of the Rouna area. Aggregate
for use in the Sirinumu: Dam project is obtained from Sogeri
quarry only 1.2 miles, in a straight line, from the weir
site; crushed and sized material from the quarry is
reported to be centirely satisfactory. The rock in the
quarry is agglomerate, similar to that in which much
of the power generation works will be sited. It has a
high proportion of inclusions and a correspondingly small
tuffaceous matrix; the inclusions are strong basalt and
andesite fragments. It is concluded that on crushing, the
natrix, which is weaker than the inclusions, is finely
broken and is discarded in the undersize fraction (which
is used for road surfacing). The sized product from the
Sogeri quarry should be quite satisfactory for use in the
power generation project and should be cheap. Routine
reactivity tests should be made. Road haulage distance
is about 2 miles to the weir site and 3% miles to the
portal of the tailrace tunnel. Ample supplied of
suitable rock are available.

It is not known what proportion of matrix is
included in the sized product. Should small quantities of
matrix~-free aggregate be required for special structural
. concrete>very large boulders of lava, probably andesite,
lie in the bed of the creek between the gquarry and Sogeri
village. They have been eroded from the agglomerate but
are quite fresh.

Unweathered agglomerate spoil from the tunnel and
power station should prove as satisfactory'a source of
concrete aggregate as the rock from Sogeri quarry. The
conglomerate should not be used because it is generally
weathered and it contains a proportion of schist pebbles .
and boulders. Tuff should also be rejected.

No large supply of sand is known in the area. As
the outcropping rocks are all almost, or completely, devoid
of crystalline silica little quartz sand is formed by
erosion; most of the sand deposits consist of weathered
ferromagnesium and iron oxide minerals. A small deposit
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occurs at Sapphire Creek but it contains a'largé-fariety,of
minerals., The weathered conglomerate atthe 21-mile peg
on the Port Moresby - Rouna road might possibly provide
suitable sand by washing. The matter requires further
investigation as the occurrence is extensive. '

WATER QUALITY

The Laloki River is normally clear and carries very
little material in suspension; it also does not have any
dissolved impurities likely to be injurious to structures or
machines. However in time of flood it is very discoloured
and clearly has such an erosive power that substantial ‘
suspended material and bed load are to be expected, This
matter is discussed by Moye (1962) and his conclusions as 10
the need for intake works designed to remove transported

solids are supported.



355

CONCLUSIONS AND RECOMMENDATIONS

1, Investigations have shown that the underground power
station scheme recommended by Moye and McLeod (1961) is
practicable.

2. The proposed underground péwer station, access and
pressure shafts, weir, and probably about 1700 feet of the
tailrace tunnel will be in agglomerate, with included thin
lenses of tuff, of the Astralobe Agglomerate. The remainder
of the tunnel (about 1,000 feet) will be in more or less
weathered volcanic conglomerate. '

3a Fresh to moderately fresh agglomerate is sfrong
enough to stand in openings without support but the
agglomerate is extensively fractured, jointed and locally
faulted and sheared, Joints are widely spaced and are
generally fairly tight but weathering has taken place to
below tunnel level along many fractures and other places of
perting. The end product of weathering is clay.

4. Tuff appears generally weaker and less durable

in exposed surfaces than agglomerate but occurs in thin beds
and lenses only - the widest measured bed is 10 feet thick.

5e The conglomerate, where fresh, is probably as strong
as the agglomerate, but probably very little fresh conglomerate
will be encountered in the tailrace tunnel.

6. Results of durability tests conducted by the
Department of Works Central Testing Laboratories cannot be
translated into durability under operating conditions, and it
is recommended that additional tests be carried out, with
other rock types as standards, Provisionally, in the
meantime, 1t is considered that allowance should be made for
lining byﬂgﬁﬁﬁ %’%%d meshyall unprotected parts of the
tunnel. '

Proposals by Department of Works engineers for
tests of resistance to erosion by agglomerate, tuff and
conglomerate are supported.

T. ‘Weir site foundations are sound but will have to be
excavated to any open flat-lying joints and probably the

tuff encountered during drilling should be removed. Possibly
about 11 feet will have to be removed but further drilling

is needed to establish maximum depth of excavation needed.
Some grouting and plugging of joints will be needed,
particularly in the right abutment, and anchor bars in the
foundations are recommended.:
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_..Conditions 1likeély to be encountered in the
tailrace tunnel are summarized in Plate 3. Generally
conditions should be fairly good but extremely bad ground
is likely to be encountered in the conglomerate near the
contact with the agglomerate. For upwards of jCO feet
special mining techniquesmay be needed, with strong support,
and considerable overbreak - possibly to the base of the
agglomerate - is likely. Several smaller weak zones can be
expected, particularly in the conglomecrate, wherc full
support will be needed. Elsewhere local rock bolting will
probably be needed.

Water inflow should not be serious but some broken
zones will need grouting before guniting.

Experience at Sirinumu hes shown that the agglomerate
isAvery brittle and care will therefore have to be exercised
in the use of exploSives to minimise fracturing of the
tunnel walls and to restrict overbreak. Smooth~wall
drilling, as proposed by Moye, is supported. The
conglomerate will probably behave in a manner similar to the
agglomerate.

g. Excavation conditions for the machine hall are
expected to be similar to those in the agglomerate in the
tunnel. Some steel support will probably be needed and,
because of the greater size of opening and the consequently
increased stresses around the opening, rock bolting
throughout is recommended.

-Water inflow should not be serious but provision
should be made for a ceiling, and the main points of entry
of water may have to be grouted.

10. Drilling to date has indicated only one structure
which should be avoided in siting the machine hall; this

is the fault or weathered joint intersected by drillhole

R21. On present information the currently proposed

location appears satisfactory but a final decision should
await additional information obtained during construction.
The most favourable orientation of the long dimension appears
to be about 120° (true bearing)..
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11, Rock temperatures in the vicinify of the machine
hall are expected to be about 82°r, Owing to seepage and
dripping, humidity will be high and forced ventilation
will be necessary.

12. Ag nothing is known about tectonic stresses in the
agglomerate, stress and strain gauges should be installed
in the workings as soon as possible after excavation.

13. No difficulty is expected in the excavation of the
pressure and access shafts. The pressure shiaft will be
linedj mesh for safety purposes, and finally gunite (as
recommended by Moye), with some grouting should generally
be sufficient for the access shaft.

14. Aggregate from the Sogeri quarry is being used at
Sirinumu dam site and should be satisfactory for concrete for
the Rouna-Sogeri works., Fresh agglomerate from the tunnel
and power station could probably also be used to produce
aggregate but the conglomerate and tuff should not be used.

Further investigations to locate a suitable source
of sand are needed.

15. It should be assumed that substantial suspended
matter and bed lozad is moved by the Laloki River in times
of flood.

16. Compared with most of Papua-New Guinea the seismic
hazard in the Port Moresby region is low, It is suggested
that a ground acceleration of 0.1 g be allowed for in
design. '
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APPENDIX 1 =~ GEOLOGICAL LOGS .OF DIAMOND DRILL

HOLES R18 - R31

A3 - A6 and B3 - B6

Logs of drill holes R8 - R15 (Rouna Falls
area) appear in Davies (1961) and of drill holes R16
and R17 (No.3 Sogeri Weir 8ite) appcar in Davies (1960a)
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1 .
4. Cove Gromaing every 34
1 8 /lol}/
sl 100/
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE’

erosect ______/ROU. LALLS HIYDORO ~ELECTRIC SCHEME woLe no. A6 R

LOCATION _Wew Sute ANGLE FROM HORIZONTAL DIRECTION

. Oy oErH LIFT .
RoCK Tre § b . N STRUCTURES
¥

8 DEGREE OF WEHATHERING HESCRIPTION 3 N !:-l(f.: L6 cose JOINTS VEINS, SEAMS FAULTS CRUSHED JONES

i &‘ RFcovenv
i)

,* w;A-' / l Badly broken
&- .
Iy 1. Core grind,ng
1. 404
Frash Medryms gramed agglam. e 1es / Core grinding every E
agglomerate, 1 /
1- 75
Fa ] / f
1. Core grmaing every |¢°
. B Yoo 4 4 7
£ 1 :
< ZQ__ . Core grinding.
3y ]
P 1 - Voo Core grinding .
. Jonls  mo aérJLn— Srac/wes wexlbhered
e}
-4
]
]
— N
]
4
g
nRILL N0 4”/.‘”"‘,‘ i
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COMMENCED  — verTica
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS

GEOLOGICAL LOG OF DRILL HOLE

PROJECT Aay””_iydm 'i/ee/,lé JCﬁeme HOLE NO 35 R L.
., o
LOCATION ”&, J//‘ ANGLE FROM HORIZONTAL ..20—. DIRECTION
fresh fo mad. Lrogrients of core <[ 1s | froctures ;v/f/; wealbered sulfoces codled with limonite/
resh Sgglome-| Core yueces 2, NM onty, otber /;.'i(/zf’;s' fresh
# o/, 4’ and Svb-hor/gont/. —
rofe. | ground Aroughoo. 1.-% NOTE :, Grindtng ond
o fresh Fo ‘ . . T Froctures with shohfl brofen natore of core
iy westheredl Core preces 2°-3 Bx 18 welfered wagg‘r hrovghodf. essenlially due fo
aglornerdE. fragmented sone . 1o (rvgmented corei Recorery| exessive vibrofior of ot
. " . I5. N weveness of river bed a0
(oep /““,/' //‘W/{d/”'d oxe. - 6 Moch grinding of core. e presemce of pol-foles.
Frest dpglomerste. Core preces 54" 1 - A —
- -1 o (ore recovery T T T
Aot s/l ——Lore prects 7T 14"
. p “3" e
fresh 0ﬁ/0;? e, Core preces 2 70-{'g
18-
14 ENO OFf HOLE
i
.

fOMPLLTED

LOGGED

G. Brouxton.

VERTICAL

SCALE
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS

PROJECT

Rouna-Kydro- Electric. Scheme

Werir-Sife

GEOLOGICAL LOG OF DRILL HOLE

B4

HOLE NO

.. (Rrrerbed)

90°

1OCATION ANGLE FROM HORIZONTAL . DIRECTION
NO RECOVERY °
’;’”’j@;‘/@ Hesh| 2 feel of rery broken 8x 7 large core /oss
i;%ﬁ‘g o Sgglornerale hos been ~.[24% vecause of pol-fole.
Mg/ormerdre wds recorered. (0 ] .': 17
Cores Z'/OJ'./O/?;, 7'//, —
frogmenled 117 places. \P90%| L
[~ 17gmented omes.
Cores very ff’o'fe” throvghoot i B Arctores with hghtly wealhered
Core preces 3 10/ fong. Mso fzs |20 . < surtoces. Gmnding bas
oy yones of frogmened 1 [100%)] ' 4
yJ 7 N °°7o oOscured many Surfaces.
materia/ 8"/’ in ferghh. 1.9
A / END OF HOLE
%
et | I-RAY LOULBED G B/’w,l/)oﬂ
_ wen 70/eel o [ tach

SCALE




BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
. GEOLOGICAL LOG OF DRILL HOLE
PROJFCT !au”a '@dﬁo-ﬁe&/ﬁ/c &beme HOLE NO. 55 R L
, ] ] . o
-‘J LOCAVTION __”é_/c_ .J;/e ANGLE FROM HORIZONTAL ____30 — DIRECTION
A DVAREE OF WEATHER(NG pESEREnON s:;lﬂ"..:” Los ”52::” JOINTS VEINS SFAMS FAULTS CRUSHED JONES
18 /4{/ N Aractures often obscured
o | A oy -
4 77 /ractures when nof
Mogerarely Cores are vrmlbrmly 1 Y 1§1%|| grovnd ore swb-borigonk/
fresh fo Sty | brofen thorovughods {0V ) "o Fresh
wesltereq Arersge fenglt o core peces 10" ¢ S VG (pre 7ZCovery 1
Sqglomerdse I ch. 15 - {97%4
Worougloo! . A DO/
ot . 14 5%
430" -1 0 Vo Core_recorery 1
6 "wide 1T bonds /~<: {aa’ { Ditfp
T o //; ENO OF WOLE
a ]
N )
. ]
U TTRAY G Brourhen
T e jp/eel Lo [k
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

Round - Hyopo -Electric Scheme. i B89

PROJECT
A .
LOCATION .—k_e;_//’_&./‘ — - ANGLE FROM HORIZONTAL _9_0___. DIRECTION
[:d s
otronesy /resh XN Froctures sub-fovizon/dl,
. . L& 1 a’ N 7
/o ShpHy Core pieces /"= /5 " forg 8x 0 ]/’g cther freshor with sighty
welpered Hfoughoud 12500 | westtered sorfces.
K9 wmers/e ) O Wocore recorery
W0 175 10 030 Ny weark Sl bard]_ Core pes. /> /5 lay
As for| O /0 8 feet Mo core recovery|
END OF HOLE
o
. w.t eeet’ ‘
T XRAY ___G.Browhon
——_________ w10t lo [ ench




BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
' GEOLOGICAL LOG OF DRILL HOLE

PROJECT _Mnmuﬁmﬂ_ﬂ—&mme_ HOLE NO. _ﬁl.g__.__ AL __Lw____.___

wanon —__Rowna falls Lort Mores by ancLe From worizontaL 90 oirecrion
‘ DEPTH LIFT
ROCK TYPF [ . STRUCTURES,
» OCGREL OF WEATMERING peschieTion "ci,‘.{" Los comre JOINTS, VEINS, STANS. FAULTS, CRUSHED ZONES
ricoveRy
Sor/ and
Scree

§ N S N T N W -

Extremely brokem core a -
% Preces lo] o /| 7ed. gr. size
i I L Agql. compenents Fn
] a / /7
] ‘12100
1a Y/ /
Fresh ] Fine gr. sime
ﬁg,lonerafc ﬁ,,l- compenenls
&
1001 /S dam,
/

fd-"/y 1401 core

/8 plreces CM"( gr Size

92 Agyl. ;:-pone nts

F.
=T}

A
/AQ/ foorly 3Sortfed
Inverted gradeq bcddu’

[
Plllllllll i
.

L 4
F‘LALllll!ll
TR 4 '\.’D'
‘P v.'.'b.' L,
‘\
8\.
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ar 31/4.4

fcur/y broken J'fzuc.s
Slichken - sided fracture xom
§0' fo wve ayis at Jg'

Med . gr s/xe
A”I. components
// g dam

PN

: Broken core ] / £
L 4 preces . A /7¢ ‘9‘;‘ J:&e onts
. . lomar ommenen
@ /7 7R e
“ i 100 | /Coarse gr. size .
1.7 1. €
Fazrhy Good core se] A / /@l ompontarts 4f dam)
* pr - N
preces 17 [Lyee M“;' gr. sixe
4 . A G ?
Fresh Seme small cavities ] A/ﬂ /’g' d,:‘:"m‘" ¢
1,7 .
Agq lomerate Faiely broken 1. / Swall cavities present
. 5¢  preces 4. . / Frme gr. size
60 ] 8 . 90 A,,I- Compe. )"’ drqmn,
J / Med. gr. sixe
"A / ﬂ”/. comp. 7% dram.
] Froe gr. size R
Clay-fited sreep 1a - Agql. comp. [ dam.
/rrcyu/a.p; fm:.fyﬂ.; ar 1.-.
L4 .
64" and T2¢ 10].’ (oarse gr. s/ze
4. Aggl. comp. 37 diam,
w“- - Matp:x Coarse
F"Zy broken 75— 7§ :'. Med. gr. siza
| ay-filled fractures jA Agyl. comp. /f “dram.
) ﬁu,./), broken %0 ] o 20'} /ooor/y sorred
, 5% preces 1. 58
4. - /
| ]l a A
> Mo derate/| e " ko 7 Tt
‘ 4 { - N Med. gr. Srze
Fresh 18-
L A’ / 70‘9 ’ Med. qr. sixze
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water /loss t(vrl», dnll/n’ : P e
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44 '_ 0 : ,{’]/ Comp. {”‘//dﬂ'.
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
[ 74-3

PROJECT _llxdcn_-_da:tcu__mm__l’ Lower [fovse woeno,  R/8  av

LOCATION ROUNA FALLS [fort /'U"-’by ANGLE FRoM HoRmZONTAL ____PO° DIRECTION
ROCK TYPF D‘:'N U:' SYRUCTURES
2 ORGREL O} WELATHERING otscarrrion ’3,‘.:" i “23::" JOINTS, VEINS, SEAMS FAULTS CAUSHED ZONFS
=y Tuf¥ 1007°— forr°
Fa/r/y broken core 1a y/ ~ forz]
6 /o'u"’ : 7 A
4 -. /\’/ Frne r sixze
] ".A,,:/ Aggl. components I¥ dia |
1134
el i T2
14 - /\‘/
Wearhered 1. kY Med. - Srze
Agqlomerale : Graded * pedd:
99 - = ,° Ut band 1785 116’8
Very broken core ] - A A Coarse gr sixe
2" preces i S’ Gradecd” bedding
128)8 - ;\‘
Hrgh waler loss ” 1-.1//
artting 19127 14 Y Mediom. gv. size
1-. N Aggl. comp. 2" da.
— fairly Broken core :A“V /
f4d freces S I = /]
1 A At 7347 mratrsrx
1. exlremefy frme pelow
/:_hdcmfc/y E // a fara)«:s xome
ragh A .94
Agglomerate Cla - f///cd fra.cfun: 1— / Fome syxe
/347567 — /207 1, Ao p,
Close fraclure xones nf' 18 / 99! comp. j dia
(376" and /40’ at aws| 4L g,
I n
Very broken core ] .',',
H” peces 1 A’
] ..': 7
14 &7 Med. gr size
150] .' -U
1 af
weatherec j LY
/53" —/557 1 17
4
17 H
Dreken core o preces 1 M o
7~ 1’ A/‘
. N 1. / Bands of fine and
Extramely breken 4° preces 1. Med. gramned Aggl.
Clay - 11//8d T fair serting
Vor)/ broken /E" preces i /
Broken r°* reces ]
ENO  OF HOLE '
4
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] WEQINErIng i35 wore NWBrEE A/ONG SorWF .
]
1
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

0.

PROJECT _M_EALMG_—_&[‘K&LL.M&MU'& worew — RIF e _[9R2A-6
LOCATION Port Mﬂ’lﬁﬁ’v (Tvnne! lime ) ANGLE FROM HORIZONTAL _.Qa._ DIRECTION
a0Ce TYPL Dl:”’ tl.” STRUCTURES.
® DEGALF OF WLATHERING reschinion ’.‘:".l.:“ ree coss JOINTS vEIMS SLANS FAULTS CRUSHED JONES
RECOVEN Y
4
So:! and Scree .
] o
T
~ yq - 5 /I
Broken core 3 preces 18 [Lde] 7772 57 sixe .
[resh 1 A”I. Cunfomf f dia,
A”/omcr-n. T marnly of vesicvlar

S8 /ava.

]lBlllJll
D'...'
\
NN

Broken 8~ preces

Weathered - -
Agglcmu'afe Vary broken RARK preces :"A 100
ZExrreme]y broken § preces o 7
Faswly good 18" preces 1
7 9 s :A Fine and med, gremed
-] 1. comp. 14" dia.
- 30} RN // Agzoor/y"ge/r‘ftd .Ia
Broken 7 preces 1 4
i R /// Coarse gr. sixze
: Agg/. comp. 3K dia.
. 14 .. lao/ 7 r
Broken 9 preces T /
Fresh ”:A 100 /]
Agqlomerate ry broken & rrecer , :———‘/
Irrequiar 4. I
Broken 7'/’:.“5 jA Fone ro medsom
. : : A grasn :/t.c
Very broken 1 preces sl 4,/ Very peorly sorted
1a med . fo coarse
] / mralrirx

s L
Very brokan 3" preces 1. .A/ /
Larrly broken +'/o/¢c¢s : /98/‘
Vcr)/. broken /f"/"ﬁc"s 70] A, . 48/
£xlremely profen 3= :' A/ ofl Fine ro coarse
. 1 - ramn S/Ze
Moderately Ver/ broken R* pieces 1 // A9 L comp. 2" dia
i :A .. 57 ) . .
Wearthered 1 Yl med. # coarse
farely B : . 4 ¢
Agglomerate = 4 " 80 A Lise wralrix
Vcr/ breken /f //tcﬂ. 1 / /
4A | Loe
Broken 9° preces 1 A/qéf
1°V//
‘ig: s g 17 Med.{ gr. 6:/.:4 .
J. . somea 11ne nolg
Fresh 1. / / md. fo coarse
N - 94 maTrix
Agglomerate | Firemely Sroken I7peees | - . 1/" £ s e petes
] . ne  gr. 243 am,
Broken 9° pleces 12"’ /, Ap!- comp. }é' dia.
100] 96
ORILL RO, ”M C I’ulf
et L weoro fou amillon 0000
- EJ Agglomcrafo VYT 7%
muen & Poarce ¥ M fed
S _ Conglomerate
compLITED ':c?:“ /a f“f s /lm




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
PROJECH flydro-electric  LPower [lovse NZE Scheme o v R/9 oL {PR2 6

7

[ 4
LOCATION Rovna Falls FPort __Moresby ANGLE FROM HORIZONTAL _._Q_o____ DIRECTION

oEPTH LiFY
. STRUCTURES,

LLIRNR A2 2] !l!‘u'
APTION +
A DEGREE »* mATHERING prscarmo cone 'os core JOINTS, VFINS, SEAMS FAULTS, CRUSHED ZONES

/ Coarse gr. sixe
/Aggl. comp. vnsorted .
100/l av. 3%dva 7o max. of 10
\Yery fine matrix
Med. gr. size R
Aqa/. comp. av. /£ dia.
fine qr. _gize av. };d_._& Far sorfing

Med. 9r si2e foorly sortfed
’ - //‘I,"m %f" leve/ 7am ‘7/'/‘/

Fine gr. size " lom * - TiSam 25/g/é1
Aga/. . 3
yy/ comp. av % dra.

Broken core 9~/v/¢c.t.3

Some cavities ,rue.nf

s
°
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ST

2

Med. to coarse gr. size
Aqql. comp. av. Val
7o a max. of /”s0”

100

Fime gr. size

te
Broken core ?'/vcccs av 3" dia.

Fine 97 w=e .u_-"dm_
very /mr/y sertad
Coarse maltrix

/
14 band of tuff ot /346"

rresh Med. gv. sixe

A’j/ Comp. av. % dra.
Coarse maltrix

llllllll&llliJJlLs
-P -

| =

!

/\”/omcra/‘e

T Band with 3~ vesicdlar
e va fragment

I
Fine /o coarse gr. six€| Green secondary
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veze range f"_ y'

(A:ou:n gr.  s/xe * dia.

.

/rne o coarse qr. sixe
Agg/. comp. av. 77 dira.

Coarsse mafrix
37€8n meinsral préseat /

llAlJlllallllllllslllllilkl&
. . "-a-

Medivm gp. size
A”/. comp. av. /% dra.
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-
- b

~
111111|1_L_BL11111L11§
2

T

3

Porovs xzene /73,— /75’

Coarse r. Size

Aggl. comp. av. FE s
___').!.._;c__&&.l__% ey Sorted

fina T coarse ,
r. s/x€ av./ dia,
range O — /2" dia.

o -

= Cavyly Lbearing

!

Lorovs zone

7
Coarse gr. s1z8 av.2 dis
rine matrix

Tor? band 196°6"—sg7°0"

&
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GEOLOGICAL LOG OF DRILL HOLE

BUREAU OF MINERAL.RESOURCES. GEOLOGY AND GEOPHYSICS

erosect __ROLUNA HYORO-£LECTRIC SCHEME WOLE NO. As/¢ 2.7 4.
LOCATION ﬁﬂ'n&/ lne ANGLE FROM HORIZONTAL _QL_._. DIRECTION
®OGE TYPE DL:'N “,” STRUCTURES
 DEGREE OF WEATHERING | pescmeTion Sg)[n:)r tos "2‘0"'; " JOINTS VEINS SEAMS FAULTS CAUSHED ZONES
NX / /
-4 A .'
fina gr sixe poorly sorfed :__._/E./ Extremely broken (£°)
1 '4/2/ ar 203°4" - 204"
Coarse gr. sixe R
fresh fomerate camfoncnfs 4. /2/
> A .
a”/" e arverage 3° ara, u‘q g /‘g/
18 / /
Coarse gr sixe ] A . S/
) /. comp. ar R7 dra. 17 .°1/3
.- N Cavily bearin
poerly sorfed | coarse malrix &d A /”/ i rng
..... : 1-:f Irreq, fractore
Farrly good 7o fmrﬂy broken 1 . / / > I
Core - A . »°
] . /
Agg/- composed of vesxular 12 > Fractores
Pl e rock L/ / otf Y
ine qros perphyr ¢ rocks o v/, coarse Yo medivm
fresh fo Ombgdlld i a medivm . .| 700 gramed
moderately 7 coarse graned tvffaceovs 16" /
rresh matrrx 1- /
agylomarate Brown andesific A7) I 100 1rreq. fractvres
Furly broken core 1. 'A// /"”""’ 70" coated  yelfpw
-4 - ..
lﬂil'. N Irreg. fractrres
1 / Svb - horiz, fraclvre
B MAHRYH
(rarse gr. size 3 108 dra, :d . 1”_"' {’ufﬂ”"
Moo, fresh ~ 3. Joint g0
Yo ﬁyg/. comp, { to /1”7 dia, Ld; .
wearthered Med. gr. Nffaceovs matrir _' A l’-peg_ fraclvres weathered svrface
agqlomemte
Broken 7 ﬁlr/, brodean 7 Tonts coated with | €¢5°, 55 85°)
Corcf bocd oledd suth PolE :m 98 4 a  brown muneral :
Aygl' inferbeddea s ¢ . 4 J ™~ Fractvre zome
- - * * @
”:;e’;’n;: Med. to coarse gr. Size 1. /a—— ,"“ff"‘“ (45,9°.99)
. » -
glomerate i c;":’:‘” -’""'r"",x‘” /¢4 uﬁ d 109 ¢ Fract s0°
Mod fresh 7o Farr, 1. // __———g:‘ray‘.‘:rac/_’ /»/ou///;.eru surface
A o Shervxontal tract
woathared Ayl w”:,f:: en fo broken 1. - Fract 60° coafed and|wealhared \
fresh ro 4 .. /“ ——Fractvread Zone
rod. rresh | 99l peerly serred 18- o Jant at 55°
p ! consisting of ras/cvlar basalt 1. / Trrag. fract.
agglomerale | imfermediare rochks and A e el 92
y R s red basal?” “—3" drax. U_al- . IDO JoraT 55
#Mﬁ 4. // fe—— Wearhared wreg fract,
/resh o mad, 1, Toinl 4o’
A _aoal. 18- g‘/:: z.’.}r.’ 70° aned M)
d .. [ r7. frace.
Mod fresh ro 1 - / <—~——— frac) zome
wealhered agql. 474 /‘_—-—— Varl, frael. staned yd/ov
E - [ fracl. go°
Fresh fo mod 1. . p——— #rast. 70°
fresh i/ . Jear 30
Ed | Fne fo med. gr S/EC ‘I?A . ’/ — frreg. fracl.
av, Sze et dia. -
{ / : : i / Jont b‘
Core broken 1o fa/r/,v broken ' A, 98 J&*fmcfurcs
ﬂ”/. comp. av. size el 1. / Fraclored zene
Mod, Fresh 1s- Efraduns (506, wreg, %0, 1rrog)
Yo weathered /’an tvffaceovs it
nd. 1 T
agglomerate 1 / />I”‘.9- Fract.
1-4
/oorly sorfed Aggl T. Lhoo fo—— Clay coanted poriz.
fresh fo 4 “ 1. / Y racroes TE
mod. fresh 1 .
agglomerale 14 . : Jomnt, stained ye/low
99 o] a6 ot S5 Y
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
/
saosect _OUNA_ AV DORO - ELECTRIC SCHEME woe No. — LX0g e LpRR6
ocattoN —____Tennel line ancLe rrom worizonta — LO°  oimecrion
ROCH tYPE DE:'N L'.” STRUCTURES,
5 DEGRLE OF WEATHENING pEschirion ’éx:.é" oo “sg::ﬂ JOINTS, VEINS, SEAMS FAULTS CRUSHED IONES
NX
Broken to fairly broken :14 N —=""Joinls (o, horiz., §0,7p")
cores . 1 Vert. fracl coatedwith NMn
Ayy/. componments fo 6 1. .1.
fresh fo m  size. 4 s fractured zone
moderately | Vesico/ar basalt fragmeny j . — Irveq. Tract.
fresh are abuvndany 4 / '
agglomerate iy . |98
1 . // Irreg, fract
. —— fract. %o’
Cores broken fo fa/r/, ] A ,93/
broken. 1.7 l—— st and horiz. fract foated Mn
Agg/omerate components I —— Irreg. fract.
ave 7% rm 2% dia, {4 N IF——— 8ten and woathersd| zone
orly sorred 320]- [ g8 [ Brotron zone
reory 1AV Jant §0°
Mode ra/‘c// ] .4 Very broken zome
fresh ". " Irreg. fract, coated| with Mn
7o ] A" Irreg fract. coated |with /imonite
”"-;ﬁe"&:r Core fairly brokem fo {7 Jon? 40°
e 4.
agglomer broken 4. . \Irny, fract weatheyed svrface
Large fragmeents of .. A 5
axg, te ” porphy rite I Weathered and brokbsm zone
Parly broken' fo Broken cores e Fracl. 70° weathered svrface
L agg/l. comp. av. ﬁ‘ to / 1] /
Very broken cores %%V 93 Broken zone rragArents < a°
Poorly sorted aggl. 4 /
av. sixe 27 Po 2- 14 -. /',’E/qf 30.
maximom of /2% 1 . /la—— Fract 50°
3¢q. - oo Fract 45° coared mifh Mn
rfresh 4 .A/ :
Yo 1. /
1. lo—Trrog. fract
”’;d":,‘,’ ) T Al fe—— Fra cjf. 50
‘res 14 .
Farrly broken rfo bLroken A / £ ° M
igiamerare | 70l 5 1) ftmst g2 o cored
1.8 06/ Join? So0°
% . / T Vert Fract
:A . // Q}.{o/n;: Zf..ff.onl 30
Very broken cores ] 0rn o
£ =" 4. - /q:/ \Irrcy. Sract
o7 band 1. // = 2/t (70 ¢
fa/r//v broken Yo breken core 1 s o / I'rrey. fract
Moderartely 349 . £ "
fresh 4. / fe—— fragmenta/ zone
7o Core generally very 14
wearthered b"ﬁf"’» T ‘. .
agg/omerate fo Z7-37 preces 1 .a /
1. [/
31914 . /95
1--1// Tomts (s3] 45,45, 40,43, 90, 25)
1 4V43,
lfarrly broken cove 1. 7
Fresh Agglomerate Consists -] //
to of “ves/cvlar basalft, 380 4.. a8 /]|
moderately | fine gramed porphyrific 1. 'V / Ne—Clay Ftrea rractore
Fresh b’“* , fine grained . .A e —— Broken and weatheded Zzone
aaal vate |O2salt, and andesifes 1 IB==- Joints (5" 75" 45 ~
5_7 om eva set 1n an andestrc 1 98 7 oints (45, 45)
tuffaceovs malrix 4 .. // N
1a-{//
399 - HXL = Joints (ac. 47)
1 .8 7/
—. ) . : /
18- //"0
1. //:;> Joints (50'40,60, VT/)
200" - | s00/ 4
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TYPL LOGGED (€] Brovylon
Sheel 4 of €
onwen . Pearce
COMMENCED entic
ComPLETED SCALE 1 lﬂcl’ /o fCe/




Qe

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

rrostct _NOCHVA //)’Dﬂa—é'Lfoﬂ/C' SCHEME WOLE NO. Ya9Z 4 : ol LP22-6
LOCATION fbm/ y/7.T 3 ANGLE FROM MORIZONTAL _L. DIRECTION
perrn Ler STRUCTUALS
. M":'o:: ':(’:vunmn DESCRIPTION !::lo'.:" Lo06 p.::::-q JOINTS, VEINS, SEAMS, FAULTS CRUSHED TONES
Fresh to Farrly broken ro breken core :
mod. fresh Fragments of vesicolar . o :4' /
ayy/omtr.an lava abvrdant, av, wxel/-d 1. /!“
Ver/ brohken core . 1 - //
#aolrix coarse vo § wrxe 1. 4 /
aggl. comp. av. /"r 3" dia.| pa| - ,18
L,V
4 -
i 98/
Vcr)/ broken core q1.- Y
4.
Matrix coarse and = /]
gscerracecvs - 1. 98
» : " .
Vlr/ bOroken core b
18
1. ) /‘__ Granviated and wpatAered Zone
4q 'A_‘IL, ‘
Moderately Very broken core 1 /
resh "99" componenls cons;st of ] "'. \ . o o _e
agglomerate Vesicvlar basall and variovs 1 . |~ Jornts (2] 10]45°)
porphyritic :ocks" with an 14 .-
av. sixe £ to2’cha. 1 /.__-—]bmf clay coatad
matrrx Scoriacaovs, 210/, A £ 25°
coarse §_ Lo b sxe 444 - e Jo1m X
Very broken core, much :‘.‘A — Jorat 80 clay coaldd
rindding., Descr. of /. 4 .
Z: abovyc. 5 :‘ . Jornt 10° clay coated
14 . Tornls (5° 4°)
Very broken coras, much ] _:
grinding, mech clay 454 " A
clay slvdge. Matrix 1.,
od s Y 4 . 1 .
Coarse an€n Corszaceovs .4 . hﬂf J
4 -
44
Cores very broken ] Striafee Fract. with \soa/-y' coaling
resbles Sub-anyy/ar Fo rovnakd] 464 20 Fractvres nuvmerdus -
sixe . OF halevrogeneovs 1 ° /
Composition snclvding guartz, 40
Weatheraa |Porphyritic ,and volcanmic rocks 1 .
Ll oSl i // 1° e e A
] coated with a sh I /.
S/vdge  presen?. 1, { Emrctote 0’5’:4/",/?0 ’ )ma er/a
Vh-y broken core - tonfdlnn}p 41
Pebbles and cobbles of 1°
Warsovs lyncous /ayb/r/hc E o
and occasional melamorphic 1o 13
eathered fo|_ rock. ] of/ Nuemerovs joints Qnd Fractuvres afys’~ 75°
mod. frash Very broken core, grancviated 1o genewally coalsd with chlersfe or epidote
-Can,/omera.f‘c m parls o 5A
/"Z/r/y broken fo bLroiean |1 °y >_ Toints .
core . Igneovs perphyritrc Je // onls (70,40, 45, 45. 45 )
Moderasel rocks common.  fubb/es 41 . 91/,//70:»# 20° coated with red soft micaceous
raon (4 Coaled with falcose material ] 7/ - Joint 28° A mineral.
Coarse gramed qreensh 4o ractures ‘7’7//"”7"5
conglomerate 7 green:s // Yolfow s, Y4
b4 marterx, 1 o Apo—— Jornt 5° ;{f‘“;’ sé:;:f%/; ‘5::“:;’
49 L4 '
o V
fa/r/y brokern core ] 0 /
] o 96/\f°"”5 (75, 75, 7¢, 45°)
fresh ro larrly broken core 1l o /
mod. fresh |A99l. components, smaller and ] ° /.———— Jornt 15°
conglomerate |are of quarlr shale, ¥ perph. 500} 100
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rROJECT __AQM___M_O:_EALCZ&C__.EME___ * MOLE NO. R (9 (% L9226

(4
wearon —__ Jumnel lne ancLe From HomizonTaL —FO°  oimecrion

DEPTH LiFY
nace tvee 3 a STRUCTURLS,

RIPTION SIT€ OF
o OIGRIE OF WEATHERING oesc ° conE ro¢ coae JOINTS, VEINS, SEAMS. FAULTS CRUSHED ZONES
RECOvERT

Farrly broken core
an/onuale malrixy confarns
svb-anguiar fragmenss

* be——Joint 60°

., )P\ Joint. 55° coated
oo

o : 7/>’olnfs {35: o, 30'44

A 100/

°. . le—— FOIR? 4.0'
o o Jo1nl 15° coatec wAth calcrfe
. /-——foznﬁ([]‘. 45°)
o L~

’ 3
. K73
L //
» qé/
o . . —Jornt 34°
T // le——Jornl 20° coaled whAr'e

530 93 4

S

Parrly brokem core .
Zgneovs /"M/”hc rocks
’o/orafc// SZ; n a mateix of 5

{ riz  frags metamorphics
resh o Z:/ frags o7 gneous recks,
Tresh

Con y/omem.n

o

Granviated zome

Lasrly breken fo very broken
core
Pobbles of /’or,‘!nbc reck
of 67

fo a sixe
Matriw Ferrfy soft and green/|
Very broken cores
The cong/omerale also
Gnfains  phyliite, s/ate end
’u;f& rains, alf Sel 1o
Q meal. fresh matrix.

LJ'LllIlpl‘Lllllll!

5

llILLlLLB

END OF HNOLE

llLllAlIlllllll!!llLlllllllllllllLAllllllllllllllllllllllllllllllllll

omiLL NO

ey [maalé é 000 LOGGED G Brovxhorn

oanLen _ b/, __LPgarce Shee?! 6o o/ &

COMMENCED

VERTICAL

COMPLETED oo sene__ L qach . /0 feedt




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
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prosect ___ROUNA HYDRO -ELECTRIC SCHEME

woewo — R20  au L3863/

> 4
LOCATION _MM&‘LFM_MMI_M ANGLE FROM MoRizoNTAL 8 omection

®0CH TYeq 4 § ":m “." STRUCTURES,
. nruuoolr WIATHERING i g cescaiprion s ’::lol.r' Loe ":g::“ JOINTS, YEINS. SEANS. FAULTS. CRUSHED IONES
¢ W <
Se:/ and scree ]
1 .V Aarrly Droten ¢° preces
| || P R
Vary poor serting {‘ 1. Seme _small cavites
F Megivm  mratrrr o] A
1 . rery breken 2¢°
c Coarse malrix . g 1 . / Farrly eeken & )
Moderately - Y 1 / / Zv7ramoly Broken § o
wveathersd Unsorls ] . Sarrly bevken aad clay-
agglomerate F Coarse maasru, 4 ] /\Q/ a&z af16°6" 6o°/o :{vM
. ]
M Vory poor sorling. I‘k 2] - /§ /
F el serled. Med maabsr 1 A/\ Broken ¢ preces .
Loor Sorling 7’ i ‘%/ 3 o close Traclmity
“ MNed, malrir . ‘ "A . /Q/ af RI°E and 27
/! sovted. fime mtiw] § . 2
£ Yol sor : ‘, q . /t\/ Some smwa// caviiies
N | Sar sorting. Aed matrr | |4 1y
]
M | Mor sorntmp. Aead martby Ik’ 9: =l / Oreken /0° preces,
1 FBM  Soms swat caties,
r Awe fo coarse metrx 34 14 (25 Very broker L° preces.
M Ned . fo canrge matrvx Lk. 1. /
Vesicvlar  agglom. ] .A fawly broken 5 weces
M Components . 1£ /
Hed.  masrrr. ,
Fresh f Med. mear’rrr . 1 A
agg/omerate M| it pramrdn of mativs 7y ~ZFamels Foakin 7
F o |rsarted . med. matel Y ' farrfy broken 5°pmces.
Y 4 A
M /bor Sorting . 12 A
4 /
pa—— Jorn? “‘
23/
# ;‘::‘;"4' A Zo/l——— Broken Zome
agglamerast . Broken cire

A”/omcrm mostly vesicv/ar
black and red basalt, ancass s
cmbeded mn a brown Nceous
marre which 13 Sime gramed.

Averge sixe of efemsnts /"

Grs »/m] ’ h;wn/.

~
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MOLE NO. _&&o_

)
ANGLE FROM TAL y X

L3634

DIRECTION

ROCH TYPE
4 DEGAEE OF WEATHERING

DESCRIPTION

oLPTM

.
8128 OF
cong

Lo

LrY .
N sTRycCTURES

[4-113

JOIAYS YUINS, SEAMS, FAVULTS CRUSHED ZONES

RECOVER

4 y
1s .[//
1.1/
larnly brokern cores 4. - lo—— Irveg. fractvre
Agglems. campomenss of vesicular g / ]
Aasalf | ances/fes , argle - i 85/ | Je— Jorn? 20
oroh yrilrc  pocks 1
porphy ol /
Average sre of clemenss /* 4. . /
From 110° fo 179, componenss ] 4
/ncrease wm sixe fo 2°-3° 1 Y100
m a marrix of weoiver 1 . / /
grasmed andesiirc Tvff. 1. A /
Grnding of core commers . 128, At‘ Frag. rome
4 /
14
: e BOroken rome
1 fragmen? 2° ro."/avj,
Hoderatel) 1 L
Jresh /391 - A /
agglomerate ferrly ;oao’ 2 /Z/fér Lrosen i
core . . /..—-— Jorn! /5°
18- / N ——— Broden rene .
Farrly broken /D broken cove T
mal p
Pescriplion of agg/om. as 7
abeve ]
1a /
N g5 /1
/50| - p
Gres Jav/y fp\n/ % Avrs ] 4 je—— 4
Sroten, 4
Agglom. componenss of Sine 1 /
grasned /uya‘/r///c rocks j A
2770 3% across sef 1m a 4 .
fﬂ/’\é’ coarse IfFfaceovs searur 9. le—— Join/ 30
/ ™
18
- 2]
1 / Ne— Clay siting 17
1- . \
18
Cores - Sarrly qood Fo fare |
érw('d)r: '9 & /-7-2‘ 9¢ /
Agglom. descriphen as above, i ) / / /
Avarage e of compavenss / ‘ 1 A,_[_L
conssstrmg of vesicolar basalt 1-. / ;
fresh 1o andesiles, and perphyri’ic 1a / p—— Clay filimg 3
Wmod. fresh | reck embedded 1w o Jang T . —— Clay flled fractwe
agy/omarate . | coarse Fvifnceovs mealrsx. /40]
{". / [e——" Fractvre (50, 46)
4 a /
Lores - farrly goow fo Sorrly 1a ‘I Irreq. Fractvres
broien . : .
l”/on. descroplon as 4
abeve, [off occupras a 98] - 100 Z
grearer proseviion of the poch, 4 & / 7/
1. Vwo fl— rachve os°
4 \
1 /
] . b—— Vertical fractvre
200 [la— #0" Joint
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GEOLOGICAL LOG OF DRILL HOLE

PROJECT (%, (7 2C S £ HOLE NO. R 20 L 1/ 363/
LOCATION W_&wwd/sj ANGLE FROM MORIZONTAL : DIRECTION
0 ulnn::‘:v 'wv:nlwumn DEsCRIPTION ':;;!::" Los . CO." JOINTS. YEINS, SEANS. FAULTS, CRUSHED ZONFS
4 £ 50
1 - Vertical irreqular fraclvre
Sfarrly yoar/ 1o farrly brokea 1 .7
cores 48 Fractvres (70]35, 70 4p°)
A9g/. descesption as above. -
2191 |
:A. £as°
b Junts (a5° 80°)
'3@/;”:‘ | Componenss /“'.;7"' 1 . Broken zonme.
Fresh fo o d° across cowssslrng 1.
o, fresh mastly of vesicoiar &asalt 1 - ﬁ,';‘, ;: cose fracturqs
aggrom erate and andess’/es, A2 - :: Plat fraclove with _;mm’y/ e/ m//ay.
. 44 Fract. 2° clay coafed
Ay_y/am. compon sn’ls swaller 1-
£~ across . q.
: A -———;olnf [0’ Mn. 6/00:-!
.y y i [~ yornt 45° clay coated|
wry go° 4 . ; . o Jorn! 70" Mn coaling.
Compenent jayer 2° 0 3 acros u':A /~——— Y i
consisting of andesifes , - y — Aractvred zone
resrcvlar basalt and fine 4 . oo 60 clay coatsd frachyre.
grasned porphyrific PockS. 1 - / Q0" fracl coaled wirhl yelew sec. mnerals,
Lmbodded 1n a browssh 41 a — .
Pvffcicaovs marrix. 1- le— Jorn? H'
c;' o e Vertical fractvre 1pgelar
24.:A . /*— Large Jractvre svb-rprtical 7”.6;:7,
Mod. fresh agg!. 1 . ,w/ — Lrreg. Fractvre
Cores farly good. 1 // " Tomt 45°
. : . A 4
1 . e Join? 20" coated batk
Z5§A : fa——Ireg. fr::.d‘ut!
Fresh fo P 4 - [~ Jomt 35
mod. sresh | 7, 125 1 L N
agglomerate Agglem. wwsorfed. 4. A/ Jrrag. fraclvres
: Compensnts vary wn sixe 1. /
from 67 20 &7 1s . Fractore §0°
-1 v raclvre (-]
260 gaa/ caated Sfracluvres]
Pasrly good Fo farrly broken :—.-"_—TE? / ol ;;’."f 45" clay “"’1
cores e 1 AR g5 weathemd fractfes.
Compenen]s are 5 am. 1 // e Sub. pertical Factur
Maderately Tolf coarse fo fime, 1 . / .
Sfresh Agg/om . compornen/S 4/ S £ ] A . \
aggpmerale, 2 - / /In'cy fradlvres
Farw/) 700/ ro fawrl . / Joint 45
broken cords . 4 178 ——Jroken zone
f L 4 = . .
Agglom. composents %3 1 / %frf&g. fractwes .
4| "A ’
/_7‘7/ comp. huve av. sixe 1702 4 / ——— ;Fud‘»ﬁ; o~
- : N Zrreg. Sractvre.
M RN N . . 4’”5 z&dj Y Lw/ Iveg. Sraclores cmﬁ;d with black muwern/s.
End of Hole. ] g
]
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omLLEn —Z—dﬂyﬁ“____
—

VERTICAL
SCALE

PROJECT i woewo, — A&L  a _&58'8
LOCATION —MMMMAL_MH ANGLE FROM HORIZONTAL ___Q_L. DIRECTION
ROCK TYPY u.:'~ LI." STRUCTURES,
& DEGRLE OF WEATMERING peschieTION 'L‘o'.{" Los canr JOINTS, VEINS, SEAMS, FAULTS. CRUSHED ZONTS
X
Laferitrc 4 ..
sorl  and . ’d
i P Brofen zone and wedlhered
Moderate ly Bould £ agg lomerate 14 I/ ¢ )
fresh vider o 93 Q. 1.
agglomerate 18
Lalerific sor/ ] v .
and rvbble L L. Broken zone and mearhered
MNod. fresh 4. 4
az,q/onc’afc -] A /
Cores fawrly broken 7o s V100 1
ood, 1. /
7 4. ‘8
znjj'a — Jorn/ #5°
Fresh i B
agglomearate 1 A /
Agq/. consisrs of wnsorfed 1a 100 /!
e,Z:mc»fs of vesrcvlar e G
lava S 7ine grarned 18
,oor,vﬁ,r/ﬂc rocks set s»n a 1 :
m Srown rtoffaceove marlrir vyl fractvre {‘5: 8o, 8¢
DE P Ovoken zone
Mod, Fresh Vellowish Drown arens7vc 10
wealth, fd? tot/ :.‘--. . 37/ - Jornt 45°
fasely  good core ] _'A
Grey arentic tuffaceous : A /
. moasrix . 51 8 . P
49 . . (== Jarn? (38 ¢-5)
Fa./r/y faod core brakenr 1.8
m parfs, 4. I |
"ﬁ,f' “’:”/””'”" ar. #: ] ) . e To1n? 35° conlad wihh a green secondary
/T 2% m o srze ‘/’:;"" 1. ¥ Brokern zrone mneral,
{8 A Jornt 70°
80| - ‘| 100
R n . .. //
Farly good core , 5 Jornt §0° coaled wlith a weta/ h N
7y 9 v raiper | B2 o a w elalfrc sheen
Moderately 1.4
Tresh Sam 5/n/ér | Ghad v —Tornt 70° coaled
re P30am k/h/bl | o] 4t with secondary munerd|
rresh /0 Qm 18/njbt 1.°° /.4——-— orn/ 25° Cw"/ wr’h
agglomerate ) ) /qg sac. mwmaral,
4
Farrly good coros ro 1. Fractures (7020 48 As" 7o)
Farrty brokes, 14 7 ’ 7’
A99/. comp. to a maur. 1- Ll
size oFf /0" 4.4 /
1 PR .; ' A
”‘7_ A 71.0.0_
Favrly good ro rawriy 1. 4/
broken ~ cores. 1
Llemens of apy/. poor 1.
Sorted. 77 * 14 /§ Fractures (40" 7565 19 »5)
.| 100
895 . ’/
] A._ > Fractvres (30,3584 vs] 4 »S)
67 Te5H ToTT | pray Fa greyich Erouidl i o /
qg T qq’\ ° .
y rarrly good fo fawrly broken . A Lz / — /racl/wres (69, 45)
Moderale/y cores Agg/. comp. range 17 loe——2Lrreg. fracl
rresh fo v composition from efermediary == Fractvres (35° 63°)
a ;"’6 re |7 basre faras, are poorly 1 4
FF/OMErale | sorted set 1 a mediom ro 3. />/’md‘uns (55° 80")
coars o Ay brewvy 4. .
M“/:”.yn_nnc greyss: IOJIA R qb/h‘_ Irreg. fract. 80 Mn foaled.
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we _Minalrill EL000 weeeo . . Brovx hen
Agg lomerate Sheer £ of 7

. /1O Jeel

/6



&

._....- “w m—

-

PROJECT

<
ocATION .. _Machime.  Nall F Laser Stalren

BUREAU OF MINERAL RESOURCES. GEOLOGY

GEOLOGICAL LOG OF DRILL HOLE

- [4

R2l

HOLE NO.

AND GEOPHYSICS

"L 1'5"’

Ll
AMGLE FROM HORIZONTAL JL. OIRECTION

ROCK TYPL
8 OSGAEE OF WEATHERING

OESCRIPTION

DEPTN

[
SIZE OF
CORE

106

ey
» STRUCTURES,

(123
NECOVER

JOINTS, VEINS, SEANS FAULTS, CRUSHED TONES

Moderately
rYresh
”.
rresh
agglomerale

&no"s of brownish grey
rofr, medivm gramn size.

Fa;r‘v good to fasrly broken
core .

Fﬂl’/)l droken core

Grc)lsb roff bard

2, Ny brok
fa:r// yood c’or/:s,r/ roker

A'”/. componenls censist of
vesscviar basalt and
andesite set i1 a
greyish brown tvffaceovs
matrir, /’oor/)/ sorred.

fa/r// Oreken core

Fur/}/ broken ro broken
core

Descriptron as above

with a greater properfion ] I~ Joints (55" 62°)
of Puvff 1m n.”/, 4 / Fractore 55°
169 99 Broken or crvshed xone
4. - 7 Lrreq. fraclyras :
Fawly broken to farrly 1- / (€ Horizontal fract.
0od cores. - A q—ﬁ/n/(osf 55°)
Tvf!f becomes mwreore 1 /
predominent, ] .
- A . /.———- ;rac;u(re 55° coated| with Hlve malerq/.
. :7 racl. (507 25°) .
- [ oo 7
Fa/r// Aroken to fa.u/)c 7000’ 1. . 4 / g
cores . J- - Irreg. fractures
Intermediale ro basic /avas 44 -
38/ sm a greyish brown ] Tonss (65° 45°)
Yuffaceors malr/a. 4 .7
184 j_A.
R I 37
: : Ja - ‘ -
Fawrly Good core . 1 'ﬁ’f"f 56
Oescr/plion as abeve 1 4 ' .
bv/ /1 adoifron conlarms 1.~ lractvre 70
awrl’e ,au’//v)fﬂhc rocks .
/:rya fine gramed leq - . ] Lrreg. fract.
Yvlrfaceovy matrir b 4 - : :
1 - / Broken zome
Fawly broken core. 1. - e~ Jornts (R7 45°)
:A " / > Irreg. fractvrss.
204

¥ ,_— Irrequiars fractvre JJT

Fractvres (70, 90, 20,

f—— I rrequiar fracture

/ 7Frncfur¢ (§5°, ¢o°)

te—— Fractvre 60°

// Jorm? 70’

| / :> Fractures (15: 74',4q’)

o Irreg. Frac 4

L
44"
1))/
]. 2 i
| - |/ ag
1a-
12q8 - 97/
:'-_'A.
J30hmmsl 100

be— Jo1nt 43°

fo——Fract 20" coated v,
lo—Por1z. fraclvre
le—ract. 35° clay filted

) I |

B

g

L i

L

) S D W T T |

1“——Jornls at 40°
/ K Fract. 20° coated w
. /.—-—Tomf 50° » -
'/

o —Fract 30° clay fitted

e To/n? $5° coated b

Crushed xome

/ -.———[rrly. fractvre

== Toint ( 60: 70) coated

[— Irreg. fractvre 70°
e Fracl 4o0°
Ix Cruvshed xone

le— Join? 60°

Crush Zomne
L §osheg.=en

D ¢ rreg. fract,

70)

/- green material,

p 74 green marerral.

fve secondar)/ winaral,

with black blooir
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LOCATION

HOLEL NO. _&‘L.__

ANGLE FRONM TAL

e L5880

.
90

DIRECTION

nOCH TYPL
S OEGREE OF WIATHERING

OESCAIPTION

(11401

»
1L Of
cong

LOG

STRYCTURES,
JOINTS. VEINS, SEAMS, FAULTS, CRUSHED IONES

Fresh
ro
modcra/c//
fresh
ny/anera./c

L
Farwrly brokenm core, 4.
Aggl. tor{usrs of laysred :A' . :>lrm9. fraclvres
fragments of ves/cvlar . e Pract R0° coated wilth secondary. mmera/
basalt and avgre - ] :>[fl'¢!. fractvres
fcrfh'vnhc rocks . 1 3 .
Fragmen’s are vnsorted. 4., /./I”cg. rract. 20
. ——Jo/n” 85
uq-. oo .:3.1‘:’29‘ fraclvres
a. Yy
. ) / I Broken zone
A — Irrag. {ﬂ:oh
’ . ,./Jd/nf 75
Fairly broken 7o \;7 Irreg. Tractores
fa./r)/; ]ood core . A / 4
: ' - 1493 ,
Description as aborvk. - / le— frac/. 40
: [~—— Irreq. fracl. horsx.
4 e Irreq, fract.
h'fr:;:{l‘ ?g‘;rjfm/ad b2 74 Jocandar/ mineral
4 - /’=' Fractvres (60,50 )
. so0 Fractvres (46°,5°) |clay coaled.
4 =—1rreg. fractvres

/"a/r/y brok8n core

Rocks of infermecdiate
compesifion more cbvrdant

/
/n—— I”&’. f’d",

e Fract 50°
~——=Joinrs (r7°67')

e Fract. 85°

Lasr/y gqood Yo fairly
-broken cores.

vesicvl/ar basalt, andesite
and varrovs porabyrriic
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ComposiTiarn From bassc
ro infermediate are
embedded in a yra)«/ab-
brown JufTace ovs malria.

Moderarely
rresh
a”/am srare

Mod. frash
a”/opwrafe .

Farrly broken core .’
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andes)fe and red ~ black
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*offaceovs malror.
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le—— Torn? 65°

:7.-—— Irrsy, Sractvres

p ////.// Fractore 50.
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/:>'favnf3 (70, 80)
1

Lrre 9. Sractvres
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+° /e 6* o//’oryb/r/f/t rocks )

pe=ssy

Componenls have an

Agql.
99 s

average s/xc of

T S S X

24 .

e — Jornt S0°
le— Irreg. fract,

le—— Jornt 8o’
e Fract 45°

/"'\.__,Irrey_ Fractures
97 }—— (owrved fracl wea
HNorrz, fract clay A
:flrr . fract with ¢

L

hAh /1moni?ic malerial,

n bpoken zome

Yherad on serface.
UL

b—— Join? 35° coaled
—— fract. coalted br

Farwrly broken 7o
Broken core .
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ba—— Jornt 7o°
R:In— .fract
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.
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

rROJECT oV, V4 - TR/ & HOLE NO. . ﬂ‘/ R.L. (4588
LOCATION ____Mm‘_w‘l‘——&&m———— ANGLE FROM TAL qo. omEcTioN
noCK TYPE ﬂ(:"' “." STANUCTURES,
» DEGREE OF WEATHERING pEscRiPTION ’:;1;.:' Loe cosat JOINTS, VEINS, SEAMS, FAULTS, CRUSNED ZONES
| LG
12 Ly Irreg. fract coated | b1
. = rreg. d
Moderase/y lawrfy broken fo farrly 4. 9.7 «© v
}fru/. —.ﬁ!-éL""‘l v Horix. [fractyres
agglomerate Med. 1o coarse gr. aren:tic foff, ] s b—— fract 45°
Agg/. contarns abvndant 1 ¥ -f—2’3¥‘» :;‘-"f‘
/m,m;nfs of vesrcv/ar 1. / >Irr¢’. fract
basalt R /0o 3" m sxe L A .
"”33» 7o ] A_'. q‘4 le——— Jorat 7o
modera’s STTRA /
| rmesh ¥ Med. fo coarse gr.arenmitc tuifl & / o 3vb horvx. fract.
rig/omerale shows qraded Mdlﬂg. 1. 95 |— Fract. #5° weathered| surface .
|AFg/omerare 1.-4 e Vort, frac? weathered svrface .
1 .- R /racl. #6° clay coatld.
sl / [rre,. fract:
Moderarely 14 ¢ Broken rone wealhgred fragments.
fresh ro | @y broken to broken 1 . Irrr:y. fract. weoathgred svrface .
wearhered cores. i -.4/ Irrég. fractwed clay|coated,
| agg/om erase, :'. . Aok p PR
i 99 roken zene fragwdm’s /" -27 Jong.
s movch clay mdlertal.
45, // y 5::1’, '/’r.ac vres wdathared svrface .
N .. /Efmch’ra (0, 70’ ) Foalsd with brewn mincral
' 1.4l 98 Breken zone .
Very broken cores — frags. 1--.V Broken zone
R A 3% 1 . Nvmerovs fraclvees with weathered svrfaces.
14 -
Broken ceores 1’
MNoderately 4 /
rresh Aggl. consis/s of avgife - 3‘_4 . . .
o e | PP7phyritic rocas, 4 -1 g5 Fractvres (o go, 20)| with wea’hered svrface
7 andess’es , vesicv/ar 14 / :
basasr A99/. poor/ 1.
Sorfed |, naa{y jrze ,f/ 4 l\-
componanrs /727, 1 Broken zone
1 }‘a .
14 98 Vvmerovs fractvres| rhe svrface of
Hodera’ely Very broken cores ] . Which are ether weathered or coaled
4
resh fo of 1% to 2% sixze. 4. - w1’k secomdary msAerals amd ;/a/,
wealhered 1.4 # slichenydes sedr.
agglomerale 4 ..
14, e
” 3 : Nom erovs rraclvrds wi'h weathered
1 4 svr/aces,
Weathered Vory brofken cores ] 95 A
to 14 N /
‘f] /’f::::’¢ Broken to farrly broken cores : .
i 28 Nomerovs fractvrels with wealhered
vary broken cores 74 / Svrfaces.
DBroken ro yery broken 11,00
Lcore. 1a- /l
wearthered 1.7
v 1.
agglem ery brokem core. 1 797
] L&
Cores brokew ro Yarrly j o
Moderately broken .  Aggl. compomesls| 84 i /
fresh consss/S mostly of andes:rfe s e K
o and ves/icviar a/';dg‘,fe_‘m‘j S L—qlz-———ﬁ‘acf. #5°
fresh Vary broken Fo broken cores| ] "‘d.ﬁﬂ-ﬁr———fmymcnfed Zome
agglemerate | gropen to farrly breken 1 2= Jo/n/s (70, ro, 65°)
cores 1a-- Zrreg. fractvres
Cores fairly brokemn ro 3124 .
‘ | breter. Aggl comp. et
vnsorted Mdyfo a S/me 8‘ : ) F’Q”'“"d £ones
Modarately 1 / .
rresh Cores bLroken /o /an-//v I
a.”/omcralc broken. Average s/ze 14
of componenrs /r2° 1. Irreq. fractyres cdu/ed wrth  Mrn bosws .
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GEOLOGICAL LOG OF DRILL HOLE
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HYORO- LFLECTRIC SCHEME
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MOLE NO.
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OIRECTION
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& DEGREL OF WIATHERING
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cong

Loc

LIFTY
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cont
RECOVERY

STRUCTURES
JOINTS, VEINS, SEAMS FAULTS CRUSHED ZONES

Broken cores
/9’/. Somponansts consists

Mod. fresh e

s/tghtly weath.

of uvnsorted Fragments of
andes//es and ‘vesicviar andes|

%

. fract

=7
Vsr)r framented mo

%
//
9

}‘“ Frs qvent fractvres
and couls

)

> fraymln/ca’ Zones

e

svb-horizontal

wilh

Mn

blooms

sarhered | A . ——— Numerovs 1rreqviar d v fraclvres ;
7‘ ) brOkfo':'cgo. very broken 4’-% i Somre “,’.e e/ ualz%
A .
weasls| 4.
N Bt ey | Ares or vegs imthe cored ] Frag mented Zone
R i - 4 . o TOr/2ON 0/ JOrn/
Modcrdc/, 4. - / /4—— Irreq. fract.
Tresh Fairly broten core. 1a ,\'\Io::jf s0°
a”/omuoh ] 17, e Verlical fractvee
— Broken core, wd 4 . ——Weatherad cores , rvdgy fractwes
Mod Agy/. components cons:s/ o 1.4 /\
fresh ungorled red amdlesife and 1 7Y 00 /Fragncn/ed Zones
aggl. awte porph yrr'/‘/c' recks /o 1 - Trre v
IR . Yo fraclvkes wilh reen
A _sixze of 67 18 / 3 ’y’vnzandar/ wnerds.
Slightly 1 -
weathered Vary breken core. T. /"_—f"”c"ul/ breken Zorme ~ fragmen’s friakle
agglomerate. | b 107,
] Ffractvres are genepally svh-horizontaf,
Broken to fasrly broken core, qA. . / e some t1mes irregudar , vsvally fresh
;/ﬂv smal/ carirties om 1. : ovt may be coaled with a green
_ A :“Jt:::at'th.gcﬁggl. ;:nf. 1 A secondary mineraf, :
Moderately '——-—L—“y broken zorc. 4 ——Fragmeated zone .
fresh fo Brofken core . Aggl. N 442 100
siightly comp. ymsorted 970 “3/xe 3 4 Fragmented zone , Flracteres coated with &
weathered 1a . green Iccono’ar/ mneral.
agglom c ELE fraymen/‘cﬁ Zzome ; ’f:;’."(llt;;i//}/ /rab.;/p b/
srafe, q4.. a ew are foaled w . .
e Broken Fo Fairly broken 1. .- T
' Core . 1 ~
14 — Very breken xzone |70 3 preces
4ié BN Fraclvres rraguialy v fresh n/fbavylr
5 L Somre/times coaVed |with Mn' blfoomr
7Y DoKEn corés < i | 1.
Moderate/y éro?un Cores '.!i'— Y S |} :A; _—~lraclures gamerally |irreq. somefimas vvgg
fresh V”g,.:::.’“":,:"" i and coaled w/f{ Secendary -vna»Ay/:.
agg/emerale Ve rok 1.
ry broken core. 1 -Aluego }/’w"arov‘ rreeqular | Faclvres }c'nu;//,
Sightly weath. Proken fo very breken. 1 /// Trosh , some Zoated| with seco dary minerals,
ro med. frash. r7 v Brek we | 4&1'1 ‘| 00— VYary fragmented zpme - soff and friable
,or/ br;é.n 7o axtremel) 1° - //
reffan core . 1. .
:,,f.“ of cores roggy. :-. Frac/vres rreagulay, of/en vuggy and
‘”/. ron,ooponf;‘— sorall, 1. A siightly weqrlhered.
rerage s:ze s bv/ 1 .
Slrghtly may ramge Fo €7 1. 90/
wearhered 1194
’ 1
S R B N e o
Vesicvliar Componen’s are 4 / Some/, / 2 Y e Erals amd
coaled w.th a blve 1° A elimes fimonsiic. Voggy 17 praces.
Secondary minera/, 1. 4
Cores are generally 1. /
2
Friable. 4& s / Nvmarovs frac’vreod
1 - Irregviar and with
Shyff/, wealh, 4 'l\ 7 g b/u-’ secondary
3 ;;;J :r‘::: 4. / mneral,
ghlly X 1 - -
ver brok core . 1 -Yyoo
Slightly weath, 7 e 12
fo mod. ”~A- /
rresh agg/. -
\ i1 . 9
Vi brok te farir/ 14 ; /
. ar roken to fair .
llo/cra./&// 7 broken core . Y 1. /
rresh Vesicv/ar compomenss ] A1/ 00
Q”/onmfc_ are coa’ed with bOlve 1. Ff
JGCOndar)f mrmeral, ] . /
£od - -
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conr
RECOVERTS

STRUCTURES
JOINTS vEINS SFAMS, FAULTS CRUSHED JONLS
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svb- bar{z onfal and vsvally

€ econa/ar/ wsnera/.

'uo’jt i

Vs and coated with
ymwe s,

zonta/ rractures
b} secondary blve
e Fresh,

svb - horizon faf
y win erals.

fures , vsvally fresh,

coated with a
a/ .

‘ner

yvres u.wa//, frash

svb-borizontal.

/e

i a
Ve j . fractvres
ery broken cores 1. / coaled with w Bv
"’;"”Z/“// Broken fo far/y gewd 1 %V
res Coros . 1-
aﬁ/emm ﬂverayc s/ze of /. B /
componants £ e 50 a . //; _’Frafnan/od zone
{17 a 100/}
Average size comp. 27 1~ /
. 14.
t Moderarely 1 a I}——C/ay wmarterra/ — sl
fresh fo 1.- (core /oss)
5//9"’4' m’b V")’ o’aég” cores SZL .‘ ' / F’“c’l’f‘-‘ ﬂ\~¢0‘0
ct [ 4
agglomerate 1s. fo] secondary blve we
Mod, fresh Foff. Broken cores. B RN /
aod. fresh ro 1-.8Y 95/
Ver oken cores 1.."{38
slghtly wealh, 7/ 39’["‘&;' -*A . \
(P372an;c_ash . - Toras__very Breken /
ery brofcen cores., Agpgl s ;
co;:,).:/s of unsorted 1) ‘”, 1a 122/
0. re - Ayrifre andesdes 1.
VesiOular’ ahibates in a 1 / /
coarse aren,trc IMvffaceovs 1-4
{ malriy. Vasicles ofVen ] .0
Coa/cr/;,ll J/.«e secondar B B //
'”er M . .
R Ta - Nvmerovs svb-hor
Broken /o very broken cores. m: /] sSome coaled b’//:
Max, 3,xe a’jl. comp. 4£— ) 100 mineral otk
Ag9/omerare vnsorted. 1- A / ‘ crms
Afoderaluy -
Tresh 18" ' Veg.
agglemerate. | Fairly Broken Fo bfvken core] i R
. . Vsr/ broken cores. 1A /)
ssd- "/ /)
Brokearn coras J8-
Agg!. components large up . A/// Fraclvres vsvally
to 7% amy v _ fa with blve secondad
vnsorted. Vesicles ' 1n . ] /.\' T
andesites coaled with 14
blve seqondary minered. sd . / —— Curved fracture
Very broken cores J'PM 1 7?/ 3ub -herizontal fras
Mod. fresh 7> | o .A/
A R s [/
ag9/omerale . Y oken cores. lﬂ ‘\/95 f——Lrreq. . Fractures
Brokenw£: sfa/r/,v broken 1 A / / grey secondary m
ﬂduwf&// A / mf”ﬂﬂf: marnl af b slq ) L ﬁ Svb- hc;/zanfal frae
. f;ash so vVEsicvlar andesife av. size fé i /97 and (rreguvlar,
-1 #0, .
8% ayy/. e X :A//
rarrly brekem core :\A' A
] 4 ] A ‘?7/ Fracfvres gemerall)
Plod. frashk Fo 1
$lighly wealh. 'Ver/ broken core. 1
o merale - 5
5”.9”7’.9;;}"“”" Broken Io fasrly broken cors . & —— Grac/ed bcddun’
Mod. rresh agy/| rarwrly broken cores. 4
Nod . fresh fo 4.
Shghtly wealh. Broken to very broken 4 A
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VD oF WXE ]

]

—

:

1

4

1

-4

4

-1

4

]

—

]

e
DRILL RO,

v Mundell £/000

DAILLER

CONMENCED e

COMPLETED

weero @ Drovxhorn 000

Shee! 7 of 7

VERTICAL

scnu_.L___[ﬁﬂ/) . Jo f&‘_f




)
" 1

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

proseer __ ROUNA HYORO —ELLECTRIC SCHEME

R2Z

HOLE NO.

[243-9

RL

onen E2ar38 Zigbarth |
COMMENCED _&.:_’Lb.&__

compLEYED l.i - R 'é&

Agglom erale

woeanon __latlrace Tvnma/ balow Lalok: Riwver ANGLE FROM HORIZONTAL __b..l:___ DIRECTION __QL.ﬂ_
ROCK TYP§ . D‘:‘” L-"" STRUCTURES.
O DIGRLE OF wEATHERING pracmirion sé:-:” Loe "22':" JOINTS, VEINS, SEANS FAULTS CAUSHED ZONES
Scree and rvbble :
] v 30./-62
L .o "’8’0*‘
Core eces /70 o 6% wals - 7 Eone
Aggldmerarse cons/sis of ] k
vésrevlar andesi/e , and i Core grovad
Lorphyririe andesile. rocks. 1. / /
Cora preces 4% to 5* 1 -89
s » 4 - . °
Core preces 6 fo /9 4 / ——Jorrnt SO contad |\wirh t/ve .Scconda,r/
Ayy/. consss’s of vesrcohal 14 mineral
Frash andessle, avqile porphyrific F<{’1 I ’
fo andas/1'es - entbedded in 4.
Moderately | a tuffaceovs mafver which 14
frash in places 5 friable. 1 100,
a”/omera/e — 1a ' /
" Core preces g ro s” 1 -
» - s ¢ ~—
3 ”Corc ’.‘“’,f, fo 4. | = fractures coated| with secondary
Core preces 67 —7 1, - minerals.
aaqd/. cmsorted. _‘A /
Core pioces <"’ ’ — ] ‘ o [00 ——Oroken xone ,clay|coated fracfvres.
;ara /ccfes 3" fo 5 4 100 Svb-horixontal jfoift coated with clay,
-7 4 .
/$ =e of aggl. components 4 / '~ B8roken zone with| clay coated fractures.
’ A
: Core preces ¥ ro 4% . .
Moderalte/ i’ - ]
fresh 1 4 ﬂyy/_ ""’f' av, i‘ /n yx e 1. / F"&LfU"“ IP"‘C’U/TO’ and fa/’/)/ f"e.fh
agg/omeral 14 1 95f 98
99 ale.| Agg/ comp to .amarxr, of R 1 - Jornt 60°
Core preces 4% /o 97 . /
1 .
Core preces R'_ 3”7 5QA Fraclvres are frelsh and coaled
y T 1 - with a Pthin [i/m |of black Secondary
Core preces /7 to R /0 i R / meneral,
] 100
34 . /
4 - [~ °
1 Jornls 45
Fresh fo Core preces avercge i T — b y )
m;fﬂ’dd’ A9g/ome rate cons.sls of & . Svb-verfrcal jornt.
a 7‘,’¢ fe vnsorted fregmen’s of j .
gglom éra red and dack vesscular 4 'L;/IDM/ 45
i
‘;”::l:’:;‘-:/‘;‘; /’:’)‘:{;;:;‘ 8 {100 B—— Broken zome , clay| coated fragmen’s .
of arentrc roff. ] / //Fra.cfurc 50°
70l - lboli ~ 38t of irrequiar fralttuvres coated wilh chy.
[ Hed_7ras’ Orown_arenitrc —1vl7. = v vb-horiroaras jonf, mainly coated with
{ .48 Irreg. fracture secondary wrnerals
’ ,” 1.
Core pecas / /0 R°F :A o
1 - / Few fractvres
Agg/. yanerally vnsor/ed ’ generally fresh
9&rcra9¢ sixze of /. g, 4 109 and irregviar
Components 4~ /7 fo e 1 /
maxsmom of S g
Fresh fo 1s
mod. fresh 4
ay]/ancra./c 1 . /
9o - O 0
c 71—z 1. 7
ore F/LC&S / 4. Few Traclvres X /rregu/ar and fresh
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COMMENCLD

comeLETED

oantew &&MM

PROJECT ROUNA MNVYORO-ELECTRIC SCHEME HOLE NO. R22 RL [#£23-9
LOCATION ‘ ANGLE FRow HomiZoNTAL BB oIREcTION _iL.L
DEPTN Liry
oCK Tror . . STAUCTURES
& DIGREE OF wisINFRING pEscripTion ‘Ic’o[.:” Los "52::. JOINYS VEINS SEANS FAULTS CRUSHED ZONES
Core preces 71‘: 12. /
A’y/onua.h vnserted. 7
Moderafely Components vary 1n s/xe 1 . :::C;u:e; rrregulan
tresh from 1°7o 1’ as a bevider 1 a resh n appeanance.
agglomerale | of coarsly vesicular andesily ] /
Brown arenstic toff. matri. |
"oy 100
Mod. fresh Grey/ish _brown 7¢I7. 2t ’/ y-———‘.’ué—/'or/xonfa,//'o/a/_
Ja .
Core preces 67 10 /7 4.
i .
1. //
- " . {100 ——Irregu/ar fractvres Flay coated.
Core preces 3 fo é6 1203 - ~Broken xone. copted with se comndary
: a memerals .
] fractvres generally coated with
” .
Core preces & 1 4 Mrn. Hoom.
ﬂy/omcra/c Components are 1 . /
£7to 1" m size and 1 100"
conssst marnly of fine 134 4
grarned andesites . 1 . /
Moderately — — 1. ,A
fresh Core preces D teo & ] ’
agglomerate j.A : - Sub-vartical/ fractvrp coatled with clay
Core preces /’. 4. 4
/48, 100 Y ——Broken rone fm,;mc'r/: coated with
" 18 b/ve secondalr rnerals.
Core pieces 8 1 - / ——Jornt 45° coaled wilth sec. mimerals
ij/oncra.fe coarser 14 .
Components consssts of 1 . 7}51;,)& £5° £V
vesicular andesites, porphyritif 1 "
andesifes soma af which 1 A pF———Oroken zone 27, ;nca/r coaled with
show flow rextores . . tlay or secondary |wiherals alon ame
154 - 98 of Fractdr
, Ja - —— Irreg. fractwe coated
Fresh  to Core peces /” 4 . / wrth secendary midsrals.
rederctely Ayy/ cam/oncnfs £ m sice 1.
fresh wp  ro 10° 4.4 I
agglomerate [ Core poreces <37 4 ] 4 Brokem zone | fragmen’s clay coated.
wealhered zome, friadle /QA ', /
fragments. Core <37 4 1 e Fract /A ,
1. clvres generally S/19htly weathered
Core preces 6 . 1 4 afa /:l”e’u/a’
|Aggl. vnsorted gr size /- . " Broken zone 2*
. Ja- .
Core preces & . /h————fo/n/ L0
/24 " 97/ Varrovs fraclvras caafaa’ with blve
c 6” 3” 4. A secona’a.r/ s erd/s
ore pieces - 7 / k —— Broken zone
Aggl. camfonenls have an 1 - :
average sire 4 - ] ) —— AHarrow broken zome| clay coaled and
+ 2 _ﬂ Hoe Sacondary mlneras on fractvres.
7 =
Core preces / 4 .. —— FPractvre | clay coafed .
Moderaltely ~ /150 . A % ad
fresh o 100 thin broken zone | b/ve secondeary
agglomerate ; . / wineral afong Frafferds .
Core preces 6 . . ]’3 ] / Fractvres (ree gvldr vsvally coafed
Aqgl. vnsorted 4 to 24 1 100 with a Mee seconplary minera/.
S/ze of components 1. 4 /
/QQA- ' o Tornt coated with |clay 75’
- B _—— A ol
Core preces 3 Yo 4—" 4. - Broken zome 2
1. 4 i ——WNarvew proken zond
Core eces /0”7 1 -
rree 1 Fractvres generally  shghtly weathered
1 - / anod /rraju/ar
200
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

prostcr . ROUNA  HNIYPRO - ELECTRIC SCAEME woewo, — BB e _LgARD9F
LOCATION AnGLE From womzontaL _6.3° owecrion _Z#° A
ROCH TYPY Dl:'" “." STRUCIYURES,
s OEGREE OF WLATHERING oescrIPTION "cl;.f' Los core JOINTS, VEINS, SEAMS, FAULTS, CAUSHED TONES
s Vao Brok thon | frim of cha
“ 18 . ——LDrokan Zone, [h/n|/t/im of ¢ or
ﬂCo/rc /6:‘: é N 1 / fray»flanls.
99/. vmsorted , compomen - [ /ar
- 1. a e /rreq. svb-vertical Fractvre
Mo;l::::&/y range s size from § 1. 7 5crunb/y surface .
’ o fo 7 . Larges) comym. 4.
agglomerale | are coarse vasicvlar 14 -
andesites, otherwise 2d /s-———ﬁr‘okcn Zzonre .
fine grained andesitss 1 2
m [ Zrash Iat? Tnsor7ed i veur — Broker xzome 3% |\w:ioa .
own rey T 4 .
-~ 4 .
Moderately Core praces 5 B A / ——Fractvre , Mn clay r-oa/uv’,
frash —apvAzance wr e rarr——) 4. . .
agg/omerale Core preces g 1 4
Agg/ componeats t' n srze, 224 . /
14
5 7% Vygqy Cores. 1. |98 J——"Yvegy 1rreg. fractare.
Core preces ¢° 18
~” 7 . 4 - Fraclvres irreg. sdmefrmes
/P’g/. Comfonanf.f f :A.' . . coated with secondfry minerals.
- - x ——Broken zone - weallhered svrface on
Cors preces J 23 // Ffragmen’s or coafed with secondery
. " 1 A /00 mirnarals .
Core  preces / d°
HModlerately C /
rresh ———Cores= 5/:94¢ ly = voggy —= ] R
agg/omerate . Cores 37 1 .
’ {1~
Core precos up fo & 240 A /
1. .| 100/
101771 -
» 1 / racfvres /rrcgu/ar‘ coated with blve
Core preces s° 4 - gl secondary minérals
1.4 /
wearh. agg/. Core  preces £ 3% 24 A' ' / £ # Y  and
1 /g ragments waathere veggy
4 A
Core preces /0" 4. / \
14 \Th/n broken zone.
bs LT 4" 1, Weathered fracfure |a/ong weak seclion
Aggl. componenss £ .4 of core.
Moderafelty | /7 S/Ee. zéﬁ -
Fresh {8 | 98 b —Broken zone /raj prenls coated with
agglomerat® |"r,,e5 L 3° porovs ¥ frrable | 1 { sacondary mimerifs.
1 °a Otherw:se fractvres| rrregular.
1. y —Broken zone with | friable fragmen’s .
i Fraclores ei/her Irekh or coafed " wifh
ZZQ o Secondary mimarals .
Core cces 6" 1 /'\Mzrroy broken romd.
y .
s 1 A q9q [ Irreq. fractvre.
Andes:tic ves/cvlar rocks 1+ - ' —— WNarrow broken zond /7, clay coates
common 77 /. 148 -  Sragmien/s.
95 1 - P ——Broke zone 2 gren
7 Y770 wish qrey arenilic 280~ /
Mod. fresh to . 1 2 /
slight! weath | Core preces approx. 3 1 T |so0 Cores sometimes veggy, fraclvres.
agg/omerale e L 1 Thin clay raa,hn;s, a/so :eco»a’ar)/ wrr #rQSS,
18ces e
Shghtly weath. | tourr 7;2:/0; fr}wv ;mr;c St
near o, 1ne :
re "r‘.ﬂffn'l’ near rhe 6°¢f°‘:'.offh¢ j Fraclvres irrequiaf.
: Core preces <3° | friable 248 -
Slightly weath] 479 porovs. 1*
agg/omerate Core preces 4% Friable 1 ‘AF
Slightly /ess porovs. 4 / — Lrregvfar fractures || clay coated.
Mod. Fresh Core 57 18 .
agglome rats. re preces 1. /v-——jué-ve’//m/ rractyre clay fifled.
30
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

ROUNA__HYDORO - ELECTRIC SCHEME

R 22 o L4439

HOLE NO.

LOCATION

RQCH TYPE
8 DIGREE OF WEATHERING

QESCRIPTION

DEPTH

»
SIZE OF
CORF

LIFY
s

Loe cone

RFCOVE

ANGLE FROM HORIZONTAL ._..b_L_ OIRECTION _Z_LM_

STRUCTURES

JOINTS VEINS, SEAMS FAULTS CRUSWED IONES
LA

i

clay 11/8d.

Mod. Fresh ' s 12 - thyylar radece.
. I3 -4 1 —— g
a”/”.”a/‘ Core ‘preces 8 1 - [ieat Breken zone X°, fragpenss clay ceated.
~ . A e
Mod. Tresh fo Core preces 6 — 3 1~ ?Irreyu/ar_ lractvres) thim clay coated.
Tresh ampl. A/ compoomenss #_—” ” sixe, 44 . e Join? #5°
WJ o3 Triadle ~ porovs, T
6" s ) /
Core preces J. = Irreg. fraclvres cop‘ed with greem
A g 2
- 1. clay marer:al
Mo/uwa/p,// Core pveces 4 ] Fraclvres 4-0" trvéoviar somel;mes coarled
Lresh Vcncr.;/cr n.:;a’e:lf/c rocks 1 with secondary myprerals .
a”/o-um/e——gé—i‘u : 1 2 ' —— Oroken zone w:i’h|some scratches on
P A ] fragmen’s Svogssts of movemens
Core preces 8 -2 3z / A 2° prece  of hascened clay minerals,
Med fresh o Core preces &7 =37 1. ?3/
/'J % 4 pw‘wé cores friab/e. 1 s M Fracfvres gener, rregolar some/,mes
zms 6~ —7° : . coated with seco dar)' mimnearals
Cores < 3. 18 - :C/a)r coated fr05 ents.
[ Mo 7resh 70 To?7  T7A€ 70 s - g
'/, docally porovs and frrabk . .
Cores vuggy 1m places, . / Sub -4
as abevs. generally porovs % friable. 1 4 99 Ah/ Y orimontal fragbures ‘;ﬁ‘c/r:,/:—/' ind
Mod. sfresh 4 - i
agglomerale. Core preces 5°—6 . 1- - /
Core pveces 3~ 1 A Fraclvres generaly srregu/ar and
; 4. Coated wilh liwonmitic malerial.
Core preces 8',3/{95!;' g - /
pPorovs and frrable. 1% /W «——Broken xore , fragmenl's coaled w.th
4 ’ bmonitic material,
Cores vvqqy and Friable . 1.2
Moderate/y 1 -
rfresh : ) .
7o Core preces yp fo 2 344 . - /
shghtly weath, £ '
agglomerate. 1 a /‘;E Fraclvras irregulat coaled :///6 frmromitoc
. a/.
' Aggl. uynsorfed frags 1 kS -
/99 . rags. 1a . o;g h —— Oroken xome, Fragpents coalsd wirh
o £ m sxe. S ] gg , Irrag. fractvres lLrwonsirc malarias.
Core preces ,_,,- / : . :}3* coated wi/h limenmitd marersas,
- . é - A\°E [“——Swb-herixontal coardd 1rem compovnd,
P < 3 36q . i*&' (This broken xome comraims wealberod )
" ’e 3~ ] g fragments coalda with clay.
4 .. o—— Irragular fract shb- /
1 4 / w/flp" clay and /1w n/r'ca.”‘a”w coaled.
Core preces 0" ]
Aggl.  unsorted. 1. d‘::;//racffunt Tarkly frash somelimes
314 coafed wirh secondary Mn. mimerals.
] Ne—— Set of fractvres (optfeo black with
1. (100 56600/0"/’ mndrals .
Core preces 6" and ] A/ Frac/
, ] . ra
sightly rvggy. 1: clores gemecally fresh ¥ v agular.
A99/. compomen/s consrs/ec! 1
of vesicolar andes/res v 3&& .
Moderarte/, ime e ardess/es ) o
Py i 4 p sz”:"' of Z":J'. Fo 1" 97/'0———.70/»/' 50" coaled wirh Secondary minarals .
. ::/' 5 : / Fractvres fresh o srregvlar,
agglomerate.| Core peces 7 1
Aggl.  compoments 1 in 1 s //lafye Svb -vertical) fractvra .fﬁlon,,
svxe mosllyy of fma 4.
gramned andes//es, 394, - //00
1" . / Fractfevres frash
1. 100 .
Core preces. 6" 1. _A/ e Large /rreg. fractyre.
Core peces gencraty ] ~—— Jont 70°
>e’ 1 /
4
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

woeanion . Tarlrace Tuane/ balom Laolok: River

ROUNA __HYIRO- ELECTRIC SCHEME

RR2Z

HOLE NO

v L#R3-Q

L ]
ANGLE FROM MORIZONTAL _23__._ DIRECTION _it_L

"OCH TYPE
& DEGALE OF WEATHIRING

oYSCMIPTION

rresh Jo mod.

rash .
— :’]/I) Core preces 8° — /'9"
Mod, fres.
agglomerate A9g/. wnsorted.
Mod. fresh fuff.
Cora praces 6°, rv
and  pi/ted. 5y
A9yl consis/s masn/y of
vesicvlar andes/tes and
frme 7»4/»:9’ andess/rc rockd.
M)Ju-afr./y
frash
aﬂ/om erak .
Core eces )/'
A 7/. cam/oananfs hare
ay.srze £ —7°
Slightly -
weathered to | O /1883 c‘
mod. fresh Vo e o & ores ore
agglomerate. Ayglomarale ovamsor’/ed.
Core preces <3 :
Core preces avarage Vad
Core praces £ 3°, friab/e® porovs
Core preces 5"
.4”/, vnsorled,
Core _preces 3”
» " 4'
Core preces 5°
A”/. comp.  umsorted .
Moderately
fresh 8 3 3"
ayy/amcrai‘e .
Core pieces 7”7
» ~ '-.
o . 7 mze”

Cores pitted and veggy.

ore praces &

DEPTH LIFY staucTun
s::lo‘-:" Los '[::::M JOINTS YEINS SEAMS SAULTS CRUSMED 2ONES
16 Vigap—— Fractvres coared wlith /imonstic materiar.
i / e——Joint 75° coated with blve secondary minerals,
1 ' '
= Zrreq. fractvres coalfed with blve ,‘co,,da_’/
B Jont 80 coaled with wrérals .
4IQ e tron compovnd,
-4 R 99/:~——Broken Zone | fr/af/c ¥ porovs.
1. .V
1.2
] . Otherwise [fracltvdes fresh
L coafed with seco »dar)’ mimerals .
484 | 95/
. A /
1 ’ b —— Oroken zone é'lfraynea/)’ coated with
1s - Mn. bLloomr,
”% o 100
1. /
14 -
13U/
M4 %
:A' . / fraclvres trreqe/ar
1 4 /I—M-rrow broken =onme).
osd - ppLo0
Ja - / X~ Broken rone - waalhered rragmants
1.8 /
] R Fraclvres /rrajv/ar ) friable on svrface
240 .. e and offern coated |with black Mn bloom .
14
1.-4 Fractvre svb-verticd/ 37 lfong.
i . Jornls 50; f."
i " Fraclores /rre]u/ar
18 'V ;00 T~O0roken xone 37,
414 -
1 / e — Broken rome ¢~
} .5
4 - / fraclvres 1rrequiar coalsd with Mn Goom,
1a-
1. {9/
484 7
1. A
-yt
190/
JA " 29 T Fractvres rreguvlar| coated with black
4’% o // secondary wimarals .
1.4
5 a " _1774r— Trreg. fraclvre coa’.
o . .

Some/l/imes

and siightly wealfered.

ane/ friable on surface.

o with blva sec. wunerals,

ORILL MO,

onee Laarse Zie barth
commEncCeD M

courLETED [5 'Z -’43

LOGGED _a - & eu AM

Sheet &5

YERTICAL

of &

SCALE £ mﬁ!& N ‘Q ‘ul




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

rrosect __ROUNA__ HYORO-ELECTRIC _ SCHEME
Location —__Tadra

”

wote no, R AR

ANGLE FROM HORIZONTAL __QL_

R.L. /423-9

L4 .

omecrion I & M

ROCK TYPE
& DIGRLE OF WIATHERING

DESCRIPTION

DEPTH
.

$I7E OF
cOngE

LIFY
.

Loc come

RECOVERTY

STRUCTURFS
JOINTS, VEINS SEAMS FAULTS CRUSMED ZONES

7

Core preces 4° 1
i 1 ,,,_-Larye fractvre 4° long , coaled w:th black
4. a ! secondary miperals.
Eora 17 y ’ / Droker xone L, ¥ragmen’s coalsd wi/h
Moderasely Cor > ¢c¢a| ao[ 1.. Lo g roint 60° Secomndary mynerals.
rresh 510 'Qﬂmken zone ¢+
agglomerate " " 47 to 5° Ja ° . ” fragwents coalted weth
S b/ach decomdary minsrals.
1- Broken zona .
4 - Otherwise Ffraclfvres svb-horixontal.
. ] " Irreg. frac/vre coaled with clay ike materra
Core preces 6 1 ¢ —— Fracfvre 3° /ong , CQaled My Hoows .
/Iy’/_ vnsorted . 4. ¥ 00
5 . ~—— Large fractvre svb-Yerlical coaled wilh
ZAZ : ,,100 secondary mmerals,
Core preces /77°-3° 4. /
Agglomerate uvnsortad. 1. 2
1.. / fe—— Large fraclvre 40° |- 7“/003 contad wilh
51 - Lro0 bive secondary mieral. veggy on svrface
Core preces 6 1 /
- ] : — Jrragular fraclvre Spb-horizonfal com’ed
ﬁolcra/&// ” ” 7 1- 4 / with blye secondary mnerals.
rresh ’ 1 f— :
- - 4. Vvgqy rrag. fractvrds coated with bive
/omerase 4’ 1 /
agg om R | 100 [o— Joint 4-5' coaled wi/h mdnda"y momerals .
sed . / bdlack sscondary ineral.
Core preces 8 1 4 [“———/rrac/vres coated with Mve secondary wwweral
1 / vuggy om surface.
1 . /}h— Svb-horix. fractvra | coafed Aue .
Core preces 4™~ 5 kst 7 of ave 1. %
Shghtly wealk yvgqr. e 550 A/ x——Breken zone, fragmpnts coaled wilh
7o mod fresh. Core meces f‘. i secondary m/merals.
| —aggl - [ Fractvres i1rregular land coaled plack .
Modl, frash wl Core praces 7-8 up to &° ] (e—— Irvegular fractvre foated with b/ve and
TR s : blacR secondary mrmerals .
od. resh Fv. L I
» Core preces 4 p
Mod . /fl‘l.sh . v VAdF 2 564 - . — Joint 7' coated i, Secondary evmerals.
ag9/. i —— | a/ -
1 arge svb-vartic ractvre 57 Jong , roaled
Mod /resh PI7 [Coarse tvff or Fime aggl, 5/:¢§_‘ with ,“,,,da,),’,,,,,, erals
Nod fresh a”/. Agg/. vnsorted ] Otharwise fractvred suvb-horix. gensrally
. ] coaled with these| sec. mwwmeras.
4 ;/lncjv/u fraclvre coated with Mack secondary
. . . mumarals .
. 4 o
”’::::';6// Core preces é 5l€ 100
aggome rate Agg!.* uvnsorled 1 — large irreg fractvre B” fong coaled bfve.
ore orovs 1w the Yirst 7]
: Too? o rthe sum T === Irreqv/ar fracfures (30,30, ¢0)
: ] Elargc fraclvre coaled wi'A sec. minaral.
wod. frosh 1l o278 BRESL pure =2/ /) seboprhieal
dark grey. cora picces 3° 5494 100/ Fracfures "/%V coafed wirh Slack
IV sec. mun
. 1 4 / t—— Join! coatfed Nack. merals.
. v g 1. "\.Z::; 45;’ ;:/:’:ed blve| secondary mineral.
Mod. fresh ] = Join} ¢5° coated Alie .
/omerate . ,_- 1T
% Core precss )/ O 1. /,._——Lpr’a fractvre ¢ Yong coaled lWM/SC:ondg"
- »mMinerals .
" * 6 549 -4 ”/"'\frncfvrc ’0' coalell mi/h Sack Jc;ondar/
: B mrrnerals.
fnd of Heole ]
~ ]
oMLL W e
e _Minded! E£1000 weeer . Brouxhon
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

PROJECT _M_MMME————

HOLE NO. _6_;_.3__

Ry L4994 /R

LOCATION Machine Hall Yy _ Power Stalion 27" ANGLE FROM MORIZONTAL _Z; owmecrion __ 320 M.
e D(:" ., U:' STRUCTURES,
. n(r.u::co: -nln-uu-s pescrirrion s::loz.:" Loe "ﬁg::" JOINTS, VEINS, SEAMS. FAULTS. CRUSHED ZONES
3 ]
33 1 Angles measvred |with respect ro core-
SV 1 7 axs .
1
.
iy
$s] 1
el L i
83|
Slightly 1 ag]® / / / ':>Im=90 lar (20,70, 45, "), clay fitfed.
weathereacl 1 - 100
(yatiomish casur) 2 1. A/ ~—— 20" clay filled.
Medivm grarned aggl. 1. e flat sorface 80°
Agglom erafe componen/s . 1l - —— Irregular 30°
/y Sorfed . average B .
5//,:‘://" ’ 4 14 /-————-Irrc’u/ar 80" chay fi/ed.
- o] -} Yory 1rveqular O clay| filled
- H4-- 'AI 7 éroi&n Zone /y‘
1. Very irregular (9o’ so)
Moderately 1 ——Flat surface 80°
rresh 4 «— Irregular 30", clay filled .
a.yy/omsra.fa :A / == very rrregular (70°,74" 20)
7' 49, /100 I/Irreyu/a,r 30° clay flfed,
1 4 /
i ) /:>Irrcju/ar 60._
1a - f— Vary reregviar zo', canled with black rumeral,
4. IO; e Flat polished black |surface 30°,
: o /100/\ g g * g -
A”v/. componenss (mo/ N 50]° A Irregofar (0,80,80,3p, 70')
matrix) strongly jornted. J . / / /7
4 ] 100 le— Flat /ao//shed black bwrface 5'5//cken§/:/ed,
lava bouvlider in 44 . / e— flat svrface 80
agg/omerare . 1.
Sightly ] A Bit blocked , core gprovnd away.
veathered Agy/omcra./e wrlh bﬂ g . ’
to prodcra.fely medivm gr. sixe and 7_: T
fresh agql. coarse wratrix. 4. .
) ('amlpancnfs strongly :‘A ' o — Very ”"7“/“’ g0
Jornted. Al 1- e—Folished 1rregular 7J7'
Med ~ coarse 9. 1ot band, j //"\ rlat surface (70° 30
X " 7
Consacls mol aistinc/. 70~ 100 le—— Brokern core /1”7 , ©
1.2 // /
Components strongl 1 V100 fo— Flat surface 70°
Fj’wn/aa’. 4 18 . | /
"7.7/0"””" /’”’// 8o] - A 100 Irregvlar 60’
Sorted  maedlivm d. /
ymm &, 41 -
Medlr'vim  malrrx . 1 .- .
1a == Imegvlar ©
Moderately 1° -
rfresh J0" 4.7 /
agg/omerate 1. - e—— Polished flat surface| 80°
9} -A /IOO
10
4
o8 //
ORILL NO,
e AlmdulLt:&QO_ ry,/ LOGGED L. H&mz//on
; (A Agglomerate Sheet £ of 7
DRILLER e&! “ ’» é’“m! b ‘
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS

GEOLOGICAL LOG OF DRILL HOLE

erosECT ROUNA__ HYORO ~ELECTRIC SCHEME woe vo. __ R23 n — (494 L2
LOCATION __M‘ﬁmL.dALz_&mdtﬂm ANGLE FROM HORIZONTAL _.L owmecnion 320 M.
Xy oerrn LieY
s uu::?v '-':vnumc oescRipTioN § § ‘é‘o:-:" Loe “:“ JOINTS, vEINS s::::c:::::s CRUSHED ZONES
. N A. ’ b Oroken rzone ¢
10 14.1// Lrregular 30° clay filted
] /IOQ/
1. 4
ﬂg}/omera/e, medrvm 1. /
grasmn  sixe, poor nq. - 100 *
sorf/ry_ 1, /
Medrvm gr. malrix :A'- / e —— Lrregubar o'
1.8 -
’8° l&é R : A~——- hr/v wregvlar o, cfay lrlfed
1s - |00 le—Fla’ svrface 45°
1 -. '/ :> Lrregular ($5°, 30°)
:-. A/*\[rreyy/ar 30° clay |fifled .
1. — Very 1rregvlar 5°
1. - e—— yery irrégular 5° caaled with black wmineral
ndo . ~— Briken rome with clay . )
] 1004  Flat polished svrfade /0°
4 . 7
N 1 A//oa
I/oa/a-a/o/)z / 4. . //ls—ﬂrakcn Zone , flakdy rock and c/a/, Jornls 0.
Tresh 1-. —— Very (rrequiar clay| filfed 0’0’5’
ayy/a’"w,e. . /7 7 g ay /7 . (o 0,0, J
a
laj. Y/ /
4 |eeq
- . 'A
Coarse grained agg/. 1 . /‘.——Rc]u/u 60', clay W/iled
average size of cemp. 3.
27, 1n medrvm g-. R 4
marlrix. 70 14 .- /
5q - m/
4 v,
14 7
[ 12 /
1 /
9. : /oo/
12 /
Medivm graimed i ‘\.,_—[rreju/ar (JO,.5.)
a.gj/omafa./e 1
Mateix  med. g, 18 - /
. - /
. A /00 Y
1. 7?/‘/&/ svrface {45,jé 30.)
1a ._ /.” Very trreguiar o’
| /‘\f’/a./ svrface §0°
I ﬂ% ‘ 21109
K / la— Irreguv/ar 5°
1 ——LIrregular 5°  Clay Alled
14 /
198 pl /) /
1 TV 00/ o
4. / -~ Very trreguilar O
1a ’ /q-’—lrngu/ar 70°
10 //
a L.

omiL wo

we Minded] £1000
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

PROJECT oUN. = /: (4.7 woew RS o
)
wocanon —_Mackhine Htall % Fhete Statien ancLe rrow worizontaw 2/ owection ILO M.
E N DEPTH LIFY
nock Tree S R I3 N STRUCTURES
N 1]
4 DEGALE OF WEATHERING oEscrieTION § g ,:;lol.:' Loe coet JOINTS YEINS SEAMS FAULTS CRUSHED ZONES
: RECOVER W
<
77
R /s Ly

Agqq/omarate | medivm

.

gran sixe , med. ].
matrsx. 214 a
R 1.
/" 1 . |00,
1. b/
1., / Irregular (4, 5°d
1s . t—— ffa/ surface 90
1. - :>zrr¢_yu/ar 5° Hve Yhomw on surface.
s 8 /
) _' . 199 Irregvlar 5°
s - / be—— Flat surface 60°
] - /" lrrtgu/ar 5°
TRin irreqviar fvP? band's ::ﬁ'-“_':' Bedd . 70" A
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varying gr. size  some Ae— Flat svrface 45°
__graded” bedding. 1 A /00
18 ./>[rr¢gu/a,r (5 7'5")
Medivm 9m:nad agg/. 240 - (S Vary irregular O, green bloom
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250 - / .
.4 [@/:/\Vcry /rrc.yu/a.r, clay| fit/ed (o° 60 )
1. F
14 w.—lrreyu/ar ,Clay Hi/ep (5°, 30')
:1 [ Oroken core ¢~ claly Frited .
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4. . //
Medrvm jraznaa’ ajg/_ jA .. /
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/ : / ’
270" A
:1 N LOO B ——Broken core | clay |fitlea O°.
] 4
.JA ' '
J Irregvlar , clay ri/fead 30
289" a
j . {100 B —8rokern core ) c/a/ Filled .
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24 1.
yam : " | 00
[ Toarse aggl 7i7T Trags £* 1s - / .
7 1 . ) .
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

© PROJECT LS = woeno, KRR3I3 a0 7 X-7- Y7
LOCATION _MLMLM_&MM ANGLE FROM HORIZONTAL _.L'__ omecrion _SZO M
‘ DEFTH LIFY
noCK TYRL E g a N sTRUCTURES
5 DEGREE OF WEATNERING prscaierion ’:_x;.:" roe cone JUINTS, VEINS, SEAMS. FAULTS CAUSHED ZONES
gi RECOVEN
1 V//1 irreqular, clay fitlelf 30°
12 - Lo
] y
Moderarta/y 1 - / *—— Clay Fr/lea 175°0°) .
rfresh 1. A. l— Lrreguiar s0°.
agg/a .
marate 1 .- le—— flal svrface 45°.
310 /\
7 Ia 15 Zrreguwar (8070 60.|80,60760" )
Slightly Fine ?"zdd M/’”f- i - '/!/‘ Z Some slchensicles
wearlhercad 1 - ~— Irregular 90°
'a” /. Hedrom grarned aggl. 1 a .
average sixe /47 1 - ——Irregvlar G0 porovy zome .
MNed. 7o coarse pax?rir g - . [~ Zrregular (40" oo
/uur// Sorred ] ] // / 7 99)
4 - ‘Lz00
-1' * s
] 'A//F—F/a-f polished surfack 60°
24’ 1 - e— Clay fitrea 70°, £ | clay
Fine ?raa/u/ bca/a’,ny . 33 /_,.- Fla? 30°
) /|
4. ./100‘
: . a
deq /
1V
1 100, °
i . / le—— Irregviar 30
Moderately 1 ‘L\. /
,"":’mgmjd ] '. . Vary porovs weak fock .
el 35 /
/0" 1. KO0 I""egu/a.r
1.4
36!?. :>Ih’¢-yu/a.r b
: : A
] ‘A 90 Fa./r/y Kalt Jo° podovs Fone
P 1 -
me graded beasing . 1 ° > rar sorface
i 1) : |
1 - /é[rrcgula.r 60°
1 o 2= Frat surface (60 4ls°)
1 - -———[rreyu/ar go°
6 1a° . [~ Fla/S o’
38 /
1 /|
1. 3 s00
Ayi/o»yanw‘e. mecSs v N : /
S//,bf/,v ’;:’:;’,i:; ’ ] . /l'rrcgular weatheped fraclvres a’
wearherad ' 2* ] angles berween |0 v g0° .
lomarale o R
59 . 3¢ - \ A\
P ; - /004?Irrega/arfmcfures clay fil//ed  Jo°
Modsrately 1. - / v fal slhchkensied furface 45°
rresh 3 _ ’ p———-Z'f»m’a//ar.
4 - N—— Zpregolar 80°
299/ q* 1. / S~ "Plaf svrface 20° .
200 " /"\Irrcyu/a.r /70’
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

rrosecr . XOUNA _HYORO -~ ELECTRIC SCHEME woewo, —LXRI = e _LR2G8-/&
4 L 320M

LOCATION ___MAML&ZL.@_&A{KLM - ANGLE FROM HORIZONTAL DIRECTION

g ™y orerm Lt

ROCH TYPE < s !Il:o' » STRUCTURES

A OFGREE OF WEATHERING pEsCRIPTION ] cone ros cone JOINTS VEINS SEAMS FAULTS CRUSHED ZONES

s RECOVER Y

W

1 e
- j J . / — oo
Mediom grarned agg/. 1, l— 8
, : .‘ A
81 wal /
— . /
Coarse yra./ned aﬁ/ . :A L4190
Av. grain” 9,2 R* 4 /
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1 4
| 1
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/Odar// Sorled. 8‘ EA g oo/
. h ., A / .
4 1 - —— Ffat Surface [0, b/vd b/ooms .
49 /
. A
1, " | r00 fb—90°
14 /
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4 ¢ 1- 1/ /
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1.. e— 90*
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' 1 ’OQ'L——br e e ablpb)y dveto deting).
Medivm 9/ame¢/ agg/. 1V oken zome (pr y av g )
P
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Bedding 70° fo core aws . 43€ <. T/ Fl of 1rraguiar 0|, fraclures.
1 7 — 60" flas.
A
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404, .
18 /
1 - [/
] / l— 5° /rrcgu/ar_
: , 4 /
sod - [ /4
vwor Menndeel/ L1000 . 106G L0 _L.MLL.ZL___—_’
omues Farce  Zeebarth Sheel 5 of 7
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éUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
PROJECT ROUNA HYORO ~ELECTRIC SCHEME woew K23 e _léGQ& /R0

®
LOCATION ___'lg_c_ézaLda.L_"q rorn  awcLE Frow womzontat 7/ owmection _ 320 M,

cEstn usy
. . steucTURES
»oce fYeg
DEsCeIPTION Sf v tos cont BS €4uLTS CRPUSHED JORES
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N
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o
¥
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\\\\\
N R

SRR

S

qo' lrreyu/ar.
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5

S
S

Med v yraznad a”/.
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boviders or cobbles . 0'] 5

,—— 80° flat

S
B

b 70° flat
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—— 30" v 20" flaf.

- 20" flat

/6 ]
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£
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-
W

[~
(]
Q

.
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— “0 {/ ‘f,

O
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W
AN
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SN NN
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<
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N
L/
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S b\j ’
\\§

. =
QN

N

LN

5

S
]

Medrem grarnsd agg/ .
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5

90’ /fl‘ljﬂ/a" o
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BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

PROJECT RoOvNA MHYORO - ELECTRIC _SCHEME woewo _ARR3  a __LL98 /R
LOCATION _JMMM_MIOH ANGLE FROM MORIZONTAL _ZL.__ oirecrion 3L O M.
*OCH Ty . E g‘ Di:“ u.rv STRUCTURES
2 DEGREE OF WEATHERING pracairTion E 1 ’é’;;.:" roe cont JOINTS VEINS SEAMS. FAULTS CAUSHED ZONES
\ RECOVERYY
5w
Tufr. 1 /e 30" riat
v/r 1 100
rine grawned aﬂ/ 7y ]
vr/lh /ar7¢- cobbles 7]
ed -
4 /| o
he— 90 f/af
Very fine /. woth B TR v Core grinding evideny.
Coarse malrir, .- // 30° fla/.
Srash g7 s/xe arsrage l-" P » 1 160
cgglomerase A few boviders . 1 /
Complaa/y unsorted. . A /
1 ' Ko
i I 7
18
87
1 K
1-.a 7 20 y
. .  — wregolar
8| 64 //‘\ 80° Flat
:‘ - 100 /]
1 V/ je— 30" 112
4.7 /-— Core 7rwdlnj.
Aime 7/'a/n£a’ agg/. 1 A 1001 0° very /rrcgu/ar,cb,/cllc frl/led .
av, size % very i // [—— 30° irregular
coarse maltrix. Caler/fe 5 &4 --
vernlets become more 1 L/
compo-cf weay baifom o haok 12 {1004
End of HMHole. ]
-
DRILL N0
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BUREAU OF MINERAL RESOURCES‘ GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
- 4
PROJECT -7 HOLE NO. R4 r L8172
‘. LOCATION . % ) ANGLE FROM NHORIZONTAL _&:L, DIRECTION m&._
ROCk TYPE o‘:'” U." STRUCTURES,
& DEGREE OF WEATHERING pEsCRIPTION ’L’o'.:" Loe coee JOINTS. VEINS, SEAMS. FAULTS, CRUSHED ZONES
YA
Scree ¢ Rubble Marera/. 1
- T F - W Serfaces 45°
G cores Compewam/s of 4. . V )
M r 7/, rime grame. tuy;;: - Ja Y~ c.rF - - +5°
agglomerate. Ssccvtar andes/es " Swe o 27 1] ’
Siv. fo W. Broten [fo rvery brokew cores. ] s / —— I clay fitled /° thikk .
1 V//
Moderatel farnly good core . 1 - 10 4
fresh -A- /
aﬁ/omm . /
] 100 /]
] -4 7
T : Tfm" Valer fobhe
ML o SK Broker to vary broker cores 1. //‘— Canily i rock t6° .
299 / 4 - q8 Associated frackres |with weathored svsvaces.
14 /
ME p~ 1 {//
Py 1. 100 f1~—— 2" broken zome, Fractdres caaled wish bkrck
4 Llaivfy broker cores. ] & / 1for8b/e matersr/.
1 4V//
| Zwtr Samal, | Tl /00 4
4. 1.7 le—=5ma/l/ frag. xone
1 v f——— Large svb-vertical/ ¥ tore 5° /0 ..
Compomenss o vesccolar 18- / 4 " - 1 ~
andes/es miore cowrmwron. 1. $——1.F coated Sack -Srhable .
4. /‘\ IF. Sfriadle .
4] - A N—2zF
very broken cores . 4 100
1 //
<@ Sy brakern cores . 1a
; Iv-—-"fl"
50] [~ z£
4- b P /n—— 8 Thick broken Zomd
fresh o {1 -
7 rfarrly Brok 7o fared, 4. .
”:;; /":“”:'ﬂ. g y, c ”:; e ey 14 Otherwise Sfaw pvojv/ar Sraclvres
i Aoy ensorfed. ]
‘ 1 /Q——- SH. fraclrre coa’ed|c/ay.
Y ‘0_“‘ fo-—— SH. " . "
Broken cores 4°preces, 1, 100 [ SH. Fractvre weatheled svrface .
4 % as ca//oy o T{mﬁr/ v nernls .
, {a . ‘
rawrly goed cores goio 3 i - /
' ] Vo)l
@ AN/ Tarrly wel serted. 'K / LF weathored svrfack .
b 1 a %
1a - /
2" -V /
1 A /
NS S SK. 1 - o—— SH. fracfvre - vea? 7«/ svrface
-A . / 7. . . -~
Frash ro ®- Yo/
Mmoo, fresh 1V fe——LF - coalad w/'% .raaa-é7 —imems.
agg/onrcrale, 1. 4 .
4" [ 3H. Jjornt conled wifh seconeary munernls .
1s . /
@ , ) /
DAL NO ——L——_.—— r//
1o, l[ﬂdl‘lll' ém . v LOGGED _G_éma_ém____
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
. ' GEOLOGICAL LOG OF DRILL HOLE .
PROJECT b’ ZR/7€ C HOLE NO, X ZJ- R.L. L&Y Z- 2
) d
LOCATION ! %) ancLe FrOM TaL _&./’ owecrion _LFO M,
, oEPTH LT ’
ROCK TYPE ‘ . . STRUCTURES,
b DEGNEE OF WEATHERING pescripTion s::l:.:n toe “:_3:::“ JOINTS, VEINS, STAMS. FAULTS, CRUSNED JONES
A
ML
Y7 “AF‘ /1 A LF friabdle surfrcel, cotfod wirh Secondary
Dary Brokew amrm 1. // ‘ m/marals.
1 s /
2rly good core i R
Fury ud] m/
Agg!. - vasicolar andess’e ] n )
MPrh Zome of Nomimantly ] o Lfmetvre
Affaceovs marterial, 1 SV. jorm? 4% /e g
. e——— . Jﬂlﬁ ”neg .
1.
fresh fo 1 2 le—— SH. fractvre coaled| mih secomdarvy mracrals,
Mod fresh 1. .
agg/omerarte 1241 /00// )
1s T, - Jornt £5
T / —~—zsr
1 a
4" / o LF coaled thrn with|clay.
. - . f—Q ”o (Mfl/'s.M.
/EA' ’ /-e—- Core ’”’ﬂd,
A‘m-// broker cores . 100
-4 Y
1 V/
s
A/
V@L.ézzbm._% 1- /00/ l——— fFacl/vres com/ed wir'h secandary wernenhs.
1 ., 7
/Brrly pod cores . 1
1s - /
/‘é . ' //oo//
broken 7o yery brekem aves 1 . /ao/ Oherw/se rracipes coated aith sec. swwerhs
4 .
1 '. /li\/t— 6 ong sv. fracture foaared :/:f:eeau/e»y
core sty vy 4/ .
1.V3/
Agpearance o red commwens 1. . /e .
or amdes/’es 164 /3 :7 T s
Ayt as vsua/ - rather N
: &N
vmsorted. 1 /\“ /
0 %
LA /| orherwsse  Sew Sfraclores with SLghtly
Farrdy Mﬂ’ gavndd core . 4. /n weathered svrfdaces.
MNoderasely . 2 /
frech 1. s
agg/omerate . e /\S/
. -1 A¥)
N AY
1 /t
{1 s /‘é‘/
2. - [« .
/ ] lv—— £ crvshed xope | shckansides developed
/\ Z/so Goog€ _ rmarerial.
1a - / zr T
rrrly Lrokem cores 1. Y R° rhick rragmented zome.
S/19hrYy veggy 1n paces . 1 -
1.4
ng| - /
B ’oa/ e —— 40" joun? conted with |b/ve Sacomelry wynerals
4
ﬁ’”é’w core . 1 a —— Large Lr coalted af//h bfve sec. minesals .
2001A - ,004‘“ 45 fractore coaled |wir% clay.
oLl ,0
o Minrcler/l Eso00 weeeo (7. _Lrowvxhoer
ORIl e —M-'——M‘-‘-———
Lo-nuuu_.x_’_.s___é&— —
Ceowmerie _A=b =64 seare L inch - [0 feel
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS e
GEOLOGICAL LOG OF DRILL HOLE s
PROJECT . - woe o, — ARYL. o Lplt7-&
LOCATION . 4 ANGLE FROM MORIZONTAL _ZL'ZL. omection _2R0° A1
oEPTH LirY
) otc-::: ::v:mumr. | oxscmirtion ’Lﬁ,’.:" tos C:" JOINTS, VEINS, SEAMS. rwu;. CAUSHED JONES
RICOVER L
| V../
Mo, fresh 12 . _ W
" 4
Agg/omerare Gore s/ightly vesgy. 4 —— 2" Sragmentad zone ‘/"'"""s“” 7::: :“”"’d
. : . A N
1 §
1 1y
Frash to 1 eg
mod. fresh ] It
agg/omerase FRasrly Good core fhrosyhoot 4.4 §'§
. N a \
ﬂ”/. Sarly wel/ Sorfed @ ) / )
1. |0 !
1o -f L
[FF = 3~ 1 - :
. ) \q
29 // s
1 . |ree
Core yo A : o ///
797 Ja 100
1V
-] e Vu”)f Sracs/vre
24% A t—— L clay coaled
4 /-n— I. frackre - clay coafed. ¥ wea’bered
14 /’w/ L fraclore - clay cdated 9 weatbered .
1.
250 © &
Fawly good core 1 / .
1 . [ frayg. Xane &° wrod
rresh fo 14 00 /] L/ coaled wikh sedpwdary mimeras .
mool. Jresh ] 50° jorm?
agyg/amwera’e. > 4
. 2 T
Sfarrl o D Sasrly beek ‘Q . Clay car/sd Srac/vre
T 508 e “ 14 / — clay coaled IRl ¥ with weathered
1 . : Svrface .
1 o/ f—2~
fy
210} - /
ﬁ/fé/ faa/ cove. ] 4 .
- “Vioo [/} 45" Frac/vre coared|sec. smviwena/s ©
} T / weaslbere
-4 d )
BN
© M
1. e/
V2 s> Y/ 1 . \
Gy émkc:o“ .160' Y good T o= [rveg. fract. wearhdred Svrface
1- h—_
]. Irveq. fract  ae o svrface
r 280 L s
Domvirngrn # vffacaovs w/ J::
id - SH. frac! o/ay comfea 9 wear/Aered
] f——17. F. wearherad sdrrace .
M};";} L farsy Srookem cores ~ le——SH. fract. weartherelf svnface .
3o0] -

Agg/.  wwsor/ed I~ £ coaled Mack s lary wwmeral,

[*—— 60" Frac’ waaltherdd surtace.

neiy No
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEQLOGICAL LOG OF DRILL HOLE

4

PROJECT = HOLE NO. _&ZA__ Y. VL AN )
LOCATION %/ ANGLE FROM MORIZONTAL _.ZL./L DIRECTION _Zf_L‘AL
nocs treg “:W “." "sv-ucvunu
& DEGREE OF WEATHERING pEschirtion s::lo[.f' oc Cosr JOINTS VEINS, SEAMS, FAULTS CRUMHFD JONFS
RECOVERTY
YMLL
1a - (100 4* ——4° mde Frag zene
rfarrly Broken cores . 17 . /
; : . .
4 e—— Qmpound  frac/vre
Cores pifed 1.4 -
’ - 6 .
Fresh fo Brokern cores 1 /'— wide frag. zome
mod.  fresh 39 VY [ 4
agglowrerase »r
1 - Othsrwise Sracludes shghtly coaled
rarwrly brokesn cores. 4 8 / with secondady mineralk.
| xd. (//
ME 7o SH, Agg, Oroken cores . 1. e/ R .
: . i :/ le—— Z° amide Sfrag. rome
- A
1.V foezr
1. ’ e 20° ¢/ay conled Jraclvpe .
. 'y
Mod, Tresh . fawrly broken fo broken 3ad - //
fo fresh cares. 1 .Vlw
a”/amera/e 1. 4 /
:A' //00/ LE r1n S W core prace
Broker cores 1 100/
Lominantly lufrpaceous . :‘ ) / le—— Large LF wealherad)| surface
: 1 -4 [~ Sma// /»7. Zone -weplhered core preces
Mod. fresh 4 . j—— 71/ J//’/o wvealhersy /m Svrsace
a.yy/onerafe . ] A - ’ le—— Large IS waathered| sur/ace.
35 .. / |« Weathered fractvre,
1 100 No——4a5° ;‘om/ - woatherod swrface .
SW. fo W - 1 A/ = Weathared fractuvre,
4 ) be——1F weathered svrfgce.
1 / Large fract coarled s’k secondary muvmera’.
Mad, Sfresh 14
agglomerarc. Cores pitred, | 364 - /
Lawly broken cores 1 100/
AW o W 1 8 7 le—— Large suvb-vertical fimoliwe chay filled
1.~ e —— 2" widde  Sragmentud|sone
:‘A [“—— I£r coaled Secomdary|mimeras.
319 - . / ’
Hod. frash 4- - /
fomerale 1 - oo
agy 1)
] .
4. le—— 8" wrcs Sragmeentad| rone .
.381; : e LF with jornt S/irar/idps ¥ coaled wilh Sec. ewmevad
4 “———LF coafd with sec. fpunerals.
lairly broken to brokan i
Cores . 1 & Otharnise frachlpres rrreguiar I conled
1. / with Sec.| mvimwerals.
ciadk seei] - |igo e Small S #4
Mod. fresh . 1 ma . Home  |fraclvres coares wi
Py J/zyf;;y Very broken cores moctly ¢3 JQQA _ / e i ady wwinerals.
g9’ 1
J 4
farrly broken coras. 1. e #5° joint - possible Yamt shrations - om sorfaca
cores ps/ted 1 / yelbor secomdary rmmtralis.
T  Lwe
Brokers cores . =~ /

1
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BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

—RL4

HOLE NO

RL lLl7 L

ANGLE FROM WORiZONTAL _Zd /&

- - o

DIRECTION “‘Q l

nOUs TyR§
» OEGREE OF WEATHIRING

DESCRIPTION

oEPTH
»

SITE OF
cong

106

LIFT

cone
RECOVERTY

STRUCTURES

JOINTS VEINY SLAMS FAULTS CRUSHED ZONES

AMLC

/

Modaralsly Fasrly Sreken corss ]
fresh Ao9!. emserred 1 . Fraclores irrequlan 9 shghtly coated
Some Componsnts of vesicv/ar 4 -4 ~mih se 5 trrearal,
2y and awpfe andes;/ss. 1 . seconqary maerans.
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- - ’ Jornts 0" - 80 S ertscal, Jrash.
Core preces 3 P 6 w. . / o rom v
bfy/ano'nfe vnsonN'ed . j )
4 °
1 / e 2° andle jornted and |weathered zone.
el 1 [ @/ 45" sornt coated with sec. mneras.
B ¢ fe—— 27 wicle frag. ¥ wveplhered zone
Frosh to 1-° / “g |
o fresh 2y
cang/omerals J° .
4. o
1o - /-—— L wide frag zome.
Mod. fresh 1053 1001 2° ardle frag. ¥ wealNered zone .
grey vacke ' 1-: 7
1. [
7 PR e——45° weathered jornA
HNoo fresh 1 ¢
cong/omerare 1, - /
1 e 100/ Compound fraclvre Jsh
1 b pound fractors fesh.
P /
284 o /
f' m ’ 4 .
W_ Cores praces / /o2 Jo - — large Svb.vert fractwry coaled with calsle:
~ v M, fresh “"’/dmw‘ wrsertes rven // -~ Sma//) Jfraclvre zome |
greymacke . ane’ heterogeneovs . 1 ,"’99 Irreg. fract coated |\with aalcile.
7 7o aod. rash I /
conpbmerart 1o
£ /o A fresh 2 | .’~:' ": e Sub - horix. jorn! coalyd wylh calerre
”’M . | ’I L /
: T g ‘
1o P& Few fractores |fresh .
1%
Frach fo 1v//
mod. [resh 1 Voo,
Conglomerale {o 7
=
Core pvaces 2’ 3 1o / .
: 1.~ ="' Jonts with siighfly weathered svrface.
Conglomerate vnsorted 1. °| o0/
Bl compsE . 4 : 7
Jqo - .
i
bd:o' .' /'*— Zrregelar fraclvre .
:" Y100t lompovnd frac/ sighlly conled with clay.
Ao 1rush Core eces 6 w2 1. 7/
“‘V’M?. )
e <8t ——] ] 0% irveg. fract thinly ‘T"’ vith vaxy subshance.
23d® Y //

oo @ Brouxhon 00000000

YERTICAL
scaLe

L inch

10 feel




BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

rroecr _ ROUNA__HYDRQ -ELECTRIC SCHEME =~

woeno, _XRE e _Lﬂj__Q_m_ |

DRILLER

COMMENCFD

COMPLETED

Locarion —__ Jas/race g L = ‘ ANGLE FROM HORIZONTAL _ZJ._jDL DIRECTION _M-_ﬁ:ﬂ_
"OCw TYPE L] U:Y STRUCTURES.
AMLC
[ Core ovecas /7 ro 27 | Jo - .
1% / / —— 6" wde frag. Zome| frrable
1 o |IBLR T Sub-herix. fractere - play.
Modaralely Core preces 6 70/ 1. / 3 wde frag. xone
Tresh Unsorted comg/. criss- 1o [ 45" fract. coaled caffite muneral.
conglomerale | crossed wifh Swras/ ¥ .
trragolar verns of ¢calcsfe ag
10 /oa/ Compovnd fract. clay| coased.
Je- V/A Jragmeni/ed rone’ 37 wide
Slightly weath. 1 LY R 5"rde frag zone |clay coafesd frialle .
16 weathered 4 o{
/e ~ - 1.
conglemerale. Core precss 6 703 sz Orherwvrse factvies yexcm/// cored
Core preces 3" M6’ :a | / avrh caletfe
Hodaralely 3 > 4 /
fresh Core peces 6 ro<3 1% g9 fe— targe rertical fracs ~clay coaled
comglomerare N 10 - —— Subl horix. fractvre flay coaled.
’ Core peces & 7o 2’ 1 - / (80" jorn/ - clay coaked.
veahored orrramaly .)3& ° I~ largs 5. vertrca/ fraclvre clay coaled.
Corglom L broken -moch clay maferra/. |BMLC ] 100 /
1° . / / fraclvres wusderovs Fhrovghov’
4 - aﬁ/ chared
Malrix of conglo. 1 "o a9 /
.5//9/.//, oftern qreen srth 1,
weathersd eprdotic mrnera/. 40- . | SO rfrag. Zong .
cowg/omerase. Mji / p—— 1 wide Srag. Zone|.
1. 0 h— 11" sida  frag zose|.
| = 4
Core 3" and Huag. 1 .
preces < i ° 1o / / Aomerovs fraclvpes coaled with
core peces 3 rv/ i 00 grean spdolrc material.
Core pvaces <3 35d - 9
M /’“b C af’ 3'r 4 . ///l
cong/omerars. ore preces b < 4 | 98
. . 1° .-
As above Core preces 6 /o/ 1 - / -
’ Grovmalmass of cong/o. 1 o /AL 7 very brokes zope.
savdd//C. q- ﬂ)]
Core precas <37 € 1o
Foragom ./:’ red!  frable . 2%4q . a5 very Srac/iwed
. / Mroty/nu/
/fraclvres of corépreces 1 o
Shghtly Show Sfarnt Sfriations 1 - 95 /
~wearthevred ractyres gewerally couted 1o
conglomeornte. wilh  Mlack waxy svbsthack, 1 - 7/
Grovadmass of Comng/lo. 1
doroc. T 0 95/
/5 &pralefic L 310 v .
Core preces <.’5 7o 6 1 / A5 join! coaled sec |wrnmwarals
Core preces <3° Jo - T~ Very Arotan xone.
C//ssx::rscd!“;f:’/’ﬁ. 5.«:»«/.‘,,4 1- .. qq/ *—— Sub-vertca/ » wragl. fractvre chaiy coased.
Mod. frash ¢ Core preces 3" /o 6 1. o' [ Irreq. compovnd fradivre.
Weathered Core pveces <3° and 1 /]
conglomearare. Fagmented 3gdl, 100
74 P . 4 1 / / n——Very broken and 174 9Meﬂ/ez/ Zone
Vearth corg/. :/c /’"ics <3 and Jragmenral 1 ° qq/ . with clay mgrercal,
by desl preseal {4V //,.,.— #5° join! clay coa’led
Mod. fresh - . 1 —— Compovnd Sfraclvre .
conglomarale e peces 3 10
A . ] /;: Irreq. fraclvres clay |coaled.
Waalk congl | Core Frazes <3 otk mwel 323 off o
Mod. fresh ¢ "o /° 1
‘”‘9/. c.corc /»/acesré;n/o / 1, ///h——— 4: wide frag. Eone
5/947 weath : - <x 1. Vae/ ./
cong/omera’e d.
4 - ] c)//001
Core precas <3~ & Jragmen/ed. 1 - /
/ o - {0
Wod. fresh cong!. core pveces 6 /o / / le—— Compound fractive cocffad caler/e
omt w0 End of HKore 4or 2"
v Mindedlf E£/000 osceo (1. Brovabon

VERTICAL

scu(___-L_/ﬁ‘b . /o{w




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
LOUNA__HYPRO -LFLECTRIC SCHEME woenwo —RAZ a0 L4497 33

PROJECT

vocarion ___Access shAart? EL.V.,Q_,LVL’_ﬂfI"” z ANGLE FROM HoRizoNTAL __FO . DIRECTION
RQCe 1vPF Dr:”‘ L'.” STRUCIURES
A DEGREL OF WEATHERING pEseeIrTion ’g’a‘.;” Lo6 cone JOINTS VEINS, SFAMS FAULTS CRUSHED ZONLS
RECOVER v
IMLC
. . .o
Core seces 3 foé je 7 / Yery broken zome | ﬁ'ayml»/ar/ m phaces.
A’y/omeﬁa/e Sarrly wef/ sorfed. 1. P
R rag. core
Core  p/eces <3 1. / 4
i .. /
1 14
.. 'R 4
Core precas 6 Jo/ 4 .
1a - f—— Compouvnd fractvre .
4 . Y100

le—— Smra// Srag. Zome.

ISR

V//
Core  préces <3 2 1 jod |
Core preces < 37 Nvmerovs joinls amd fraclvres
Hoderarely . ’
fresh Cre preces 6" 2

agglomerarse A”/ confarrsng coarse
Componenrs of a‘oy//a -
andesites vp to R 3" across.

LpL‘LIJILIIXPL
,> a
NN

3 00 N—— Very brokes zome .
Core preces E 6 1 . / /
A v
j‘ L2 A —— 37 e frag. zone
Core pieces 6 7o 7’ i /
- | Ag9!. precowenantly foffacaous, ] P le—— Svb - horizonta/ 600')040'4/ Fractore | wealhered
] Surfaces
40} /
Core preces § /o / 1 '/ao/u__w'-/ Moken xone .
1.4 / «—— Irreg. frac/ wealheded
S W. fo N roff Core preces < 3° sel «——Jcié-hdnzon/a./ Srmctvke , wearthered .
= v i SR “—— & wide clay pand copted lVimonsfic waleria/.
Mod. Sfresh Core aces b6 ro/ 4. /
agglomerale Agg/. vnsorfed . - A . . /00/
Mod  Sresh Core preces 6 ro/ 1 '_ / Otherwrse fractfyres gemsraly
1. 100 / clearn and svb{ horrzental.
b Sresh co. APV M I
re precss c .
ayj/' Frrs? &° ;rom beginning of ] i : //
rvm agg/. 15 fine jramed_ 4.
[ 4 /’ ;A ' /
Core poces 7 fo i 4/
S weaih 7l throvgh ovt. ]
Mod: fresh agg/. 1 4
M Frush $S.W. Aﬁ/- gorerally wvnsorfzd- 79 R —— Horix. Jfractvre | Wabthered surface.
. consssting of ves/colar RN N large wreg. fraclurd clay coated.
awg:te andesi’es. T . Vewe/
/
10y

bk

J

S

N
>

Skghtly weath g0l : Fractvres  freth fhrovghou! .
jA |
] ///
1. aloo |-
q07 . 7
4 A. * /
14 /
—. }
£00] /
PITR — According Jo the drif/ers , rhe auler fable
1y} M/M'Ltl/ ém ‘m’d a’ 85’ bolow  narvra/ 5”’/“5 M"‘ LOGGED ._é. Mﬂbﬂ’l
7he cassng. - C/ay
pmiLLFR faﬂm_[i‘ﬁ@,z
COMMENCED —_ ruff
COMPLEWED Rgg/omtrdc . ) . STALE 1 /dﬁb . /0 fw




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

PROJECT ROUNA._HYORQO - ELLECTRIC SCHEME

Location _Aecess - shaf /__QL_‘&_#HAL_MMI&

RRZ

HOLE NO,

aL 147 .33/

.
ANGLE FROM HORIZONTAL __92__ DIRECTION

®06s 1y

A DFGUEE OF WEATHERING

DESCRIPTION

DEPTH
3

S17E OF
CORE

STRUCTURES

JOINTS VEINS SEAMS FaUITS CRUSHED ZONES

NMMLL
. . . / few  Sfraclvres ganerally svb-herizonlal and
Core preces /s & 1. 00 v Sract p “r;/adan./‘
- . e rac’. Some/imas ¢ e wy
/hroujlwu/. 4. // w3y blve secondary Mnu:a/:.
1 4 /
§ nal /
% b
3 i
v 1 -
¥ 1- 1/
g3 4.4 /
\:\i 120 . - 7
N 1 .. /
Y 1, [
- 33 BN
' $P ] /
N 1. l— 20° /b/n/ thinly coated
ANF S | [“——lrreg. compouvnd. Sfracfure .
Y /30
34 1/
“a N /1)
33 1- V7
Frash Ao o ) ]
mo«/cmlc./y § N 1
frash 3 ° . ’ fo— Larye rreg. fract,
agglomrerate iy /40| .
S
X 1.4/
38 1. [eo/
{ . 7
Viggy core preces. o / o 8 fong puboverfical s et
52
) ) . A fraclvras clean throyghout or shahtl caled.
, . - 100 with Secondgry mnerals.
Core eces / /fo 4 - . /
ﬂ'rovjlnu/,- -1 . /
h /
ed
1 . /o 4
Agg/. o #/
991. praclominantly . //
oo 13/7]
Unsorted a”/amera./e_ | /
{1 oo,
1. . /
1 [0/ ‘
5
Core preces 6 r0/° ) //
- 00
: - l—— Irrcf. /'a/n/
i Compovnd fractvre
99 . - / -
1 - /ao/u.—-—- 4" wide very broked rome
N . F y— 2' ” n " v
wealhered core preces. 1. //‘* 20" jont coated wth Qe sec. wwmerals.

B N e

v Minded! E.Lo00

nwose LBpuan Buddy

LOMEENGED

rowe o

wesro __( . Brouxhon

VERTICAL

scaLe P IM

S /0 sret
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BUREAU OF MIN.ERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

vrotecr _ ROUNA MY ORO-LELECTRIC __SCHEME. .

ocanon ____Access _shafl of Zy pewer _sfation..

R27

HOLE NO

RL /4-97'33’

ANGLE] FROM HORIZONTAL GO _____ owecrion

oFPIR LFY

ROCY TYPE L Y
DESCRIPTION S17E UF o
A DEGREE OF WLATHERING Cone Loe come

RECOVER Y

STRUCTURES
JOINTS VEINS, SEAWS FAULTS CRUSWED TUNFS

A
. b

Core  preces 6" 7 17

o— Irreg. Sraclvras
'~ Swal/ frag. zone
P —— 2~ wioe “Srag. rome.

Vujj/ core preces 5’

M B B U

'b'-.

i
/

R
S

|/

100

:oé
/

N S N}

Core preces 6 f 2

v

© D

Agglomarale comrponsn/s
Moderafely coarse
Srash

agg/omerafe

z° frag. zone.

Otherwise fracly
and caafed fﬁ/q/}

'llllllgll'

=

j00’

: /// —— Zrreg. /mmf-f coated

a V7S

o [rreg. Sraclore

Core _precas <3 7 6

[~

v/

Nvmerovs fractwes M
le— Irreg. fraclvre wealh

N

{00

[N~ trreg. frac/. S co
s Zrrég. Sraclores M. S

Mod. frash
fo  shghtly
wealhered

~n
"!llnglll'llllgll

"\\'
~

Agg/l.  dominantly lufaceovs

— Lrreg. frac/.
k—— 6" wide - very broks

nﬁ/anom/c . 250

. / (~—— 8" Jowg - svb-vert /]
-JA . /

Irrag. fract. S5W. s{

b — 5" e very broks

Core preces 6 r s :

- /
: A///::: Compovnd fract. h/

(o Ze, YIRS

s . //'/*‘* Irreg

85 Jomnt W. surface
. Sract ”
~— ¢5° Jon!  SW. surface

S

Vvggy core preces

t 82’ Srac!. W surface
Zrreg. frac/. SW. Svrf

Core piecas 6 to s’

N
S~

-

Core pveces 3" fo b6

VIR W S S S S NS B {

Modleras/ely
resh

/ [«——— Compovro! fraclere /74
00 /]

[~—— Irreg. fracl. consed

N
IS
NS

/e . -
agg omerate Core peces 6 o /'

i

i
[

le—— Compovnd fractvre sirg

—— Large 1rreg. Sfractlvre

2

'IBILLZI
- .

. // e 45" jorn? .
Y 100/

Core preces <3 /o 67

/ﬁ/omcmle
mod/. fresh
So S. N

Broken core 37 fo 6"

| |
[~

T~
~.

Avmerovs 1rrag. fracld

—— large Svb-ver!. fractvr

pPa’lches Vw/ cores .

S~
\

30

—— Large 1rreg. /ract;. .S}//

i
l

Fes janm/// /rnyuhr'

b wo /A :eca»da'y myvneral
)

i
Threny wih sec. mrwarak

f

Vth weathered svrfaces.
bred svrs/ace .

fadd wirh Sec. wumerah
brfaces

” zone .
bnsace
bactvre clay coaled.

pr Zome

sorface

coaled l/imonstic
7 malerral.

bee

—— Svb. verl. ® irreg. Sractvre

Isec  mynerals » a s//jéf/y
weathered Svrrace !

lhb/e svrface .

ptly weathered,

SW. suvrface .

res Shinly coaslsd with clay

3 svrface ¥ T,
gy, surface 3 ik

fe—— Verl. fraclvré clay <4

sarled with c/aly.
L1 /e,

neILe ND

o Mindwil! & 1000

oniien LR o0 Buddy . .

COMMENCED

COMPLETED

LOGGED &. dgﬂg&ém
'

VERTICAL

SCALF _.Llacb_;_L_Z' () ‘-G.L————-—-




®

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

7/
PROJFCT _.&Q.ULA_.AZM_Q_:E_AECIRZLJCHEML____ HOLE NO RR7 R L. (#+97-33
LOCATION ._J‘(‘SS._SM_QI_’__»U@ Lower Slalion ANGLE FROM HORIZONTAL ___ .20_’____., DIRECTION
c
Core praces 3" r6° Ta" // Compovnd fraclure, V«Jyy/zmd clay coaled (thin).
Core preces 6 'y 1.8 /
1. Lo
. k77 ’
Moderately 1 - :
sSresh Core peces 6 fo /7 A /L——Irray. Sractore coalbd itk Sec. menerals .
ro S. W - - prVed. . . 100 4
/e a/ ’” n
ogglomerale Core preces 6 /fo / . / /
Cores slarned w:th yeljow - A / —— lrre:y. Sraclvre:
Secondzary peimerass 1 100 A
' 2 -y / e Compound  fracluvre |clay coaled m paris
Core preces 37/ 6" 18 - d Very broken cores,|fracluras coaled with
1 |Le ysffow soc. wwmerals.
. / f—— 2" wide fragmented| zome .
Mod. frash L. 1.4 2/
to fresh Core preces 4 Yo / 1. 9
330
agglomerale )
1@ /ao/ «—— Compovnd fraclvre u'ca//u;'ad swr/aces coaled
SW. fo Weath. Core peces < 3" 1. with sec. msmerals
orrreral 7 e Sraclvres
499~ ¢ 1 - / cga”‘::‘:/ed a.:o’ wlatbered.
SW aq9/. . . 1.4 /oo/‘\"s' Sractvre weatheyed svrface,
Cove preces > H 6 344 / Compound fraclure cPalad with sec. munerals .
4. / p—— 7" wide Sragmented |zone svrfaces coaled
g with Ssec. mymerals.
Mod. sresh 14 /190,
agglomerare cores shghtly pitfed . /
1. 8| 99
350
Wt/
1. 1100 fe—rsdy5 jornt.
Fresh 4. / / /
/ rafx y . -
agglome 1 A / e——— 6 Jong Suvb-ver! fraclwe, Mhnly clay coufed.
s6d 7 A Sub- vertical fractvre ~thinly clay coaled.
Core preces 6 702 :A i
//w‘au’/roul' 1 .
’ ] e l—— Compound fraclure wéalthered surfaces .
5.W. aggl. 1. 4/// P
1 -l
219 " Y
Ja
fresh 1. -
agqlomerate . 4 . /
1 8
3d
Sh aggl. ___Cu:ﬁ_.ﬂz_ﬁc.é.i_i.m: ?A V. \M/merous fractures) - clay coated.
4.. le—— 4" Jong 1rrag. frac/pe , waalberad suvriace.
M.F/o.s.// /-/ Core precas 307 i - [~ ver? frachre o suhface coated with cay.
: - - ag9/. core preces pitted I - 1" long 1rreg. Sractvrel coafed with chlamle
1. mareral  Shoa SIhe  Sfreatioms .
Hod. fresh and vigqy - . Al 99/ oning 70
agy/. gy
__Qm_mg_(é_’___‘ 1 —— Homerovs frackres , yearthered swrruces.
ood. frash AA (lrmonrtsc oalerial ) .
o s}/gﬁ';; ‘ Core preces 6 ror’ 4.7 —— 5" Zone of rery bphen corss wealhered .
agglomarate | ? . /e—— Irreg. frackre Fhrely oay coalsd.
1. -/ a8/ h—— 4" wide Srnagmanted| @ weathersa zone .
wd A /F—=5"" T i

DAL O

woo Mindrill E/Q00

ORILLER ﬁﬂmﬁz@;

COMMENCED

COMPLETED

LOGGED -——&I—&Mﬂ‘?_

VERTICAL

.
SCALE .




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE
PROJECT _ROUNA _HYORO -~ELECTRIC SCHEME . HOLE NO L7 Ry L(PL7-33
LOCATION 4_.-_4(6_615__.{&% LPower sfarion ANGLE FROM HORIZONTAL __ PC 0_‘_____ DIRECTION
. [0Ce Tvpe M:W “.” . STRUCTURES
) DESCUIFTION SIZE OF 106 cone
& DIGREE OF ASATMERING CORE tho'v[. JOINTS VEINS SEAMS FAULIS CRUSHED IONES
IMLC
1s - / ylrxy, Sraclore roa./aib/ue S€@c. mneras .
1. Voo f— Compomd srac/ere ased with Limorn/e .
1 / lrreg. frac/ fhnly cop/es wii'h clap.
Core preces 6 70/ 1 -4 .
Moderate), P . ;
0/0” e:/) 4 1 I/ Fraclvres I fornss occorring /7 inferwd
1 / coared with| Lmonitic mralerial.
aggqlomerate 4t /
1 100 A
" 4. 4 / .
NS 1 1100 e Compovnd fract. clay|coarled ¥ comfisnirrg
4a lmeonstoc meatersal.
Hassive_Clay Zand ] Y With Limonstic maseyial.
. Y 429 90 .
Shghtly weath, Core preces D o b6 4 -°f b= 3" wide fmq. zone |w wearbared.
/ #h. o K
‘;9;:":’ . ’:;: Core preces < 3° - .. .A ;i N>—— Hoch /frmoniirec malsyral.
. Py - . -~ 1. . .
. ore preces 37 /o6 1 / Fractvres with|wearlhsred svrfacas
Core F"““ 6" ros :A g N coalec i JSrmomiLic meryeria/
core pr/red 4. .
/2 434 o 100 /] b6 wide broken zeme , fracl. coaled w/%
1 / N Llva sec. mnerals.
Modsrately 1 a1/ large jorn! 350° coaldal with sec. wynerals.
fresh G YA 2 1. o Irreg. JSfractlvre
agqlomerate, ore preces 6 fo & ; A /
- 44d - 100 / — 2" wide frag zome
1 -4 / / i e
1, fen Sraclvres 4 clear
@ 18 .
Core preces /2. 455 A 100/
a”/. vnsor/es . A
rresh 1 . Ae T Sort
agg/om erare 1 fraclvres Sresh adve Yo oy Ving.
J ' 18 - Y00/
% 1.V
1 4
460 o 00
| i
| 1. Sub - .
A Modleratesy . Core peces 8 ' 1., bo—— Lu uar./. ”:'mc;.. L0
{ Srash 1V [~ Large jont ¢,
% agglomerate 1 2 /
414 100/ 5vb - horix. fract. wapth. svrface.
Core preces 3° M 6° 1i /oé/“\[rrcg. fracrvre .
& ’ 1 - /j /T Compovnd Jornts coafed mirh sec. mrerass .,
y ) ] A
N Core preces 6" ro / {1 H&
’ agg’. cwsor/es. . A//
rrash - : r—— /" wide very brkoL 2Zone .
ag/marah 48& L.
] be— CM/oum/ Srac/ive Cdpaled cec. mmerass .
3 BmLc [“~——Zrreg. fract/ " ” L.
Hod. fresh Sine graned fofF 4. (S Svblvart. fract fhunly|clay coaled.
Tty Core 3t 6 L V"”)’ wreg Sracsord
T A /oo/"\,f" wide very Srokrm rone.
Gre neces <3" Fo6° 1
) Moderale), s ’ . / Nvwrerovs Sfrinclures Hrowghovt
' Sresh 4 Sine  agglomerare . 494, - representong | imciorant jornts ¥
“f! Jomrarale, ] . /99/ srac/vres opopresd upo duf/'y drrtfrmg.
I ] A // [~ Compouvnd fraslvre .
. { . Yoo/
Core preces < O 4- [
I . /
o -
DRILL N0 Frows ;81’ down apparen/ proorer rock :
ver Mindeill  E 1000 cond/rtions Tve fo Ir/ing wih BNLC O, occen L2 Brovrbor
t.':tcu bratsorss coemed o S1ghV e piens
omLLER Jll"f.’.
cn--(ncwm_w
coweo L £ inch 10 faal




k.

PROJECT

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

ROUNA __ N VDORO -ELECTRIC

SCHEME

voeanion —___Access. shatl of Yo Lower sratior

RR7

o 229733

HOLE NO

ANGLE FROM HORIZONTAL _Zo

*
DIRECTION

ROCE 1YPE

5 DEAREL OF WEBTHERING

RESTRIPTION

DEPTH
»
SI7F OF
cong

(U3

.
coeE
RECOVER Y

STRUCTURES

JOINTS VEINS SFAMS FAUITS CRUSHED IONES

- 80 7
db -
- -1/100 ~
» 1. . h—— & wrcle Sfrag. Zone
;"”; b/,';"’ ) Core preces <37 fo 6 1. / s
o slg wearlh, .
a.yy/ouurafz Srne 9ra/neo’ ﬂ;j/omerafd. ] ' A 04-—— [rrzy, Sfractvre, wtaﬂp. Svrface
4. [
. . ///
LY/ 1V ,
Core preces 346" 1. / Fraclvres nuvmarovs [hrovghod, conled
d. with sec.” mimerals
Lore pieces < 3 1 'A,/
Core preces & 1. /
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Srma grasned agglom. 4 le—— Svb-horiz. Sfractre 7
4.4 l—— Compornd vevl fractvrls - rhinly clay coasad.
1 . la—— Jrreg. /rac’ SN Suvr¥ace.
':/704”2:"“‘; Core preces 4° 1 - /' — I;wfe. /mz'“ Xome .
‘g wrears. rrre abvmwdan/ cora 1. Sub- horix. /e S
agglomerase . e Coras  foable . Seqb - HZ">5 wide Srag. Lome .
1" V/ —2 wde £
4. .. - rag. Fowe
Modzralely - 1 A/ / .
fresh Core preces 6 i r ote 1. k——/ wrde very broken|core
Core JSriable 1 /
agg/omerale A. 10 K —— Very frag. Lore
570 A Fraclvres Sul-‘orlsonlal_.
1 /-,—— Fract. clay coared |(rhra)
100 /F—— 2° wicla frng Lone |with clay searerral.
Eno! of AMole B
580
]
]
5
40

oRriLt o

v _Mindeild £ Lode

ORI LER _Za,am_ﬁudég

COMMENCED

COMPLETED

Losetn L2,  Lrovxbor

VERTICAL

.
SCALY .z lﬂ‘é 2 [Q l-‘ﬂ

12



BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
'. GEOLOGICAL LOG OF DRILL HOLE
sroJECT - woewo, P28 a0 _4.18_6'______
LOCATION —WL_MM' )] ANGLE FROM HORIZONTAL __2‘_.__ omecrion "
:? oLPTH i Lury
‘ Anlcn.:’:: '-'::vuuml ’ otscrirTioN ; § ’g,’:;" Loe 50.;' JOIIYI.Vllll‘ll’:::.c::’:ll:!. CRUSHED TONKS
.{! g TCoOvER
T 7
1 . A
4' 1. ;,\/—-Core yrmdmy_
] ,. A o Lrrequiar josnt,
gl 1 M ’
6 a_: . \Irrlyu/ar wealherel jornts at 20°
1a.
1 8 1rrequiar wealhergd Jonrs 20 - go°
20 .'A Irra,u/ar wealheored jorns's af go’
1 /4-.-—-1”690/” vearhersd| jont of 80
-A 200 f——— ~ " - " . 2o
1/ 6" complerely weathered. .
1 '//""\fw wrlguviar wealRered fornts RO
. /
Ancles//e .. = Irreguv/ar weatherey Jomn/s
bovider. 3q . .\ //00 . Reg vlar ’ Joms 30°
1 Vot // —— Core 9rma’/n-7
1 £ 0?/ Regular jont wealHered ©O°
10" -4 / — Irregqular " 30°
1. A.——- Regvlar jornt 40°
40] 1L00 le—— 6° “Droken by dri/r4 ly .
4 Vv
1 i) /
Fresh Medivm graned 1 oo ?"‘ .7'::"’"'.9 y "
lomerale 4 . wo wealhersd rrm ar jorn/s .
_ agg agglomerate . 1. / Regular  » Jored ”90../°
1 . Vi Regular wealhered| junts go°
71 ,
4, / Irrego/ar ~ ~ 7o
1. 4/ /
1 . 0 Core grlnd/n’ .
1 R Iw0 srregwar weatfered jom/s.
{.V &fhue reguiar " v &5°
In - /A
60| - 1100 [*~— Weathered irrequ Sonts 70°
| 17
1 A/Q5/ == 7wo wregular w. ered jornls 30°
Sosy 70 —— Irregular anafbu?d Jon? 5
bovider . 4 1
w7
. : Irr&’u/o very Uﬂl/hfao’ /'o/n/ 5 ¢
890
ag]A
w1
100
.' ORILL RO
Tvee Tvff . wocore — L. Hamec/lary
e Agglomerale SheetL of §
@ WM erale vERTICAL
COMPLEYLD A ———————— SCALE —LM‘LL—ZL“L_—_' ’




PROJECT

RovmA

BUREAU OF MINERAL RESOURCES. GEOLOGY AND GEOPHYSICS
GEOLOGICAL LOG OF DRILL HOLE

HYORO-ELECTR/C

SCHEME

'

L4

woewo, — RE8

’

ANGLE FROM TAL

90

4

R.L. _Lllé_.——

.
OIRECTION

LOCATION

ROCK TYPE
& OIGREL OF WEATHERING

DESCRIPTION

urr
»
coae

STRUCTUNRES,
JOINTS, YEINS, SEAMS, FAULTS, CAUSHED ZONES

RECOVER

Fresh
a”/omm

Medrvws QGrasred.
agglome rale

/2

18’

§ I N S T . |

12

Medivmr grasmed.
Lo/t

100 1

.. R /
. Irreguiar fractvres (4

f=—=1Irreqular fractvres

100/

-———Irnyu/ar frac/vre

Orotam Zowa Jdve ro
0° Fractvre .

Meoiowr gramed
a”/o erase .

30

Clay Filled regviar A

Irregwlar fraclvres

5°, 30", 20, 30°)

at 40

— 30" 1rregular clay fiffed fractvre

r———-45'/rnyu4v clay fiffed Ffractvre .

pactvres af (50°, 7 ¢d )

o shear rome

00 == trreguar (30° 50)

DRILL RO,

Tee

oRILLER

coupPLETED

[S- 124 _A.g_mm__ —

Shee? Z

YERTICAL

of &

.
wne__dtorch /0 /asl 000




BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS
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APPENDIX 2 -~ WATER PRESSURE TEST RESULTS

AND COMPUTATI ONS

The ke to the symbols in the column headings
of the Table is as follows: '

* measured along the inclination of the hole.
5 Use (1) when water table is below the test section.

Use (2) when water table is above the test section.

+  factor e for head loss is read from standard graphs.
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MINERAL RESQURCES

PORT MORESBY NO.2 UNDERGROUND HYDRO -ELECTRIC SCHEME
WATER PRESSURE TEST RESULTS

For explanatory notes, see page 1 of Appendix.
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BUREAU OF MINERAL RESQURCES
PORT MORESBY NO. 2 UNDERGROUND HYDRO -ELECTRIC SCHEME

WATER PRESSURE TEST RESULTS

For expianatory notes, see page 1 of Appendix.
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BUREAU OF MINERAL RESOURCES
PORT MORESBY NO.2 UNDERGROUND HYDRO -ELECTRIC SCHEME

WATER PRESSURE TEST RESULTS

For explanatory notes, see page 1 of Appendix.
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BUREAU OF MINERAL RESOURCES

PORT MORESBY NO.2 UNDERGROUND HYZRO -ELECTRIC SCHEME
WATER PRESSURE TEST RESULTS

For expianatory notes, see page 1 of Appendix.
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BURFAU OF MINERAL RESOURCES

PORT MORESBY NO. 2 UNDERGROUND HYDRO -ELECTRIC SCHEME
WATER PRESSURE TEST RESULTS

For explanatory notes, see page 1 of Append.x.
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BUREAU OF MINERAL RESOURCES
PORT MORESBY NO.2 UNDERGROUND ‘HYDRO -ELECTRIC SCHEME

WATER PRESSURE TEST RESULTS

For explanatory notes, see page 1 of Appendix,
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BUREAU OF MINERAL RESOURCES

WATER PRESSURE TEST RESULTS

PORT MORESBY NO.2 UNDERGROUND HYDRO -ELECTRIC SCHEME

For explanatory notes, see page 1 of Appendix.
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BUREAU OF MINERAL RESOURCES
PORT MORESBY NO. 2 UNDERGROUND HYDRO -ELECTRIC SCHEME

WATER PRESSURE TEST RESULTS

For explanatory notes, see page 1 of Appendix,
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C-. APPENDIX 3 = LABORATORY TESTS OF THE PROPERTIES

OF SPECIMENS OF DRILL CORE

Adapted from two reports by L.T. Ryan, Officer-
in-Charge, Central Testing and Research Laboratories,
Department of Works, Melbourne.

Twenty-nine samples from drill coresyobtained
during test drilling Port Moresby No.2 Hydro-Electric Scheme,
were submitted for examination and determination of the
physical properties of the rock. In addition to static
and dynamic tests on each sample, many samples were combined
and durability (Wetting and drying) tests conducted on them.
The results of all tests are shown in Tables 1 to 3.

- STATIC AND DYNAMIC TESTS ,
The properties determined by the static methods

are those consequent upon the relatively slow applications
of physical stress and are normally determined by loading
to destruction sections of the samples in a testing machine,
recording the strain suffered by the specimen under
investigation. The dynamic properties of a material are
those exhibited when it is subjected to a rapid application
- of load. Such determinations may be mede by sonic methods
in which the velocity/ﬁgzpogation of sonic energy is
determined, Laboratory techniques for sonic determinations
include :

(a) Direct determination of the velocity of
propogation of a wave through a specimen.

(b) Determination of the frequency of natural
vibration of the specimen and consequent
velocity determination. These two techniques
normally give different results,

(a) gives the velocity of the compressional
wave (i.e. the longitudinal velocity) while
(b) gives the velocity of the shear or
transverse wave which at no time will be
greater than 0.7 times the longitudinal
wave velocity, -
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Formulae have been developed for the determination -
of the-physical parameters of rocks based on these two
velocities.

Further, results from laboratory determinations
made on drill cores can be correlated with the similar type of
determination in which seismic exploration techniques are
used to investigate the material in situ. Such direct

correlation between the properties determined in the laboratory

and the in situ properties is not possible with the static
methods, although by utilizing triaxial shear testing (with
high lateral pressure techniques) an effort is made to
partially simulate the in situ conditions.,.

This dynamic technique is non-destructive and
consequently static determinations can subsequently be made
upon the same sample.

For the design of machine halls and similar
installations the dynamic properties of the surrounding rock
may well be of greater importance than the static properties,
as the structure will be required to tolerate the vibrations
set up by the operating machinery,

Of the samples submitted Nos, 7-Q-43 and 7-Q-44
were from a volcanic material in which was incorporated water—
worn boulders of various rock types and may thus be referred
t0 as a volcanic conglomerate., The remainder of the samples
were of a volcanic agglomerate, the fragments of which varied
in rock type, were of a very wide size range and also varied
in their state of assimilation by the matrix.

Withheterogeneous material such as this it could
not be cousidered that any overall correlation of consequence
could be attained between the static and dynamic properties.
Furthery as it was desirable that sonic determinatiorsshould be
done on specimens as large as possible while the static
determinations (in this instance compression tests) should be
on specimens in which the height of the specimen tested is
twice the diameter.  Thits after the sonic testing only
selected portions of the samples are tested statically.
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The sonic determinations were made by the staff
of the Geophysical Laboratories of the Departument of
National Development who have recently acqﬁired equipment
to conduct such work. Unfortunatesly, it proved impossible
to make critical determinations of the transverse wave
velocities. However, of the results obtained, that which
most prcbably represents the transverse wave velocity is
(included on the attached sheet of results with the consequent
parameters computed.

The heterogencous nature of the. sections of cores
submitted is indicated, viz. 7-Q-55 in which two pieces from
ths same section of cdre gave ultimate compressive stress
results of 6,680 and 25,300 p.sqi. and correcsponding valucs
for T (Young's Modulus) of 1.6 and 3.0 x 107° p.s.i. The
section which gave the high ultimate stress consisted almost
wholly of an inclusion of biotite schist within the volcanic
agglomerate, the planes of schistosity being perallel with
the axis of loading. ,

The approximate specific graVity was determincd

. for cach of the samples as received; subseguent to this the
1

samples were trimmed for sonic determinations and then cut
into required spccimens for compression testing. It was on
these last specimens that accurate specific gravity
determinations were made. ‘ |

Compression tests were conducted on scctions cut
from the samples submitted so that the length of the test
sample was twice the diameter where possible. Particular
care was ecxercised in cutting the specimens to ensure that the
cuts were square and planar. Due to the naturé of the rock
it was thought advisable to incorporate a piece of manilla
folder batween the rock and the metal platens of the
cOmpression machine. The deflections of the specimens Were
determined by using dial gauges mounted between the platens
of the compression machine, thus permitting the plotting of
the stress/strain relationship of each specimen tested for
the determination of Young's Modulus (E).

It was thought initially that the deflection caused
by the compression of the manilla would be eliminated after
only a relatively small load; however subsequent investigat-
ions have indicated that the static Young's Modulus values
obtained were slightly low because of the manilla and
corrections have been made accordingly.
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Some specimens were also submitted to the diametric
(or indirect) tensile test, also known as the Brazilian Test.
These tests were conducted upon appropriate offcut sections
remaining after the cutting of the compression test
specimens.

Because of the heterogeneous nature of most
specimens clectrical strain gauges were not used for the
determination of the longitudinal and lateral strains,and
consequently no determinations were made of Poisson's Ratio
under static conditions,

The relationships used in the determination of
the dynamic properties are as follows

Longitudinal (compressional) wave velocity - CB(ft/sec)

Transverse (shear) wave velocity Cs(ft/sec)
Poisson's Ratio 0= 1 - 1/2§CB22 ‘
(Cs)
T 02
(%s)®

Youngs lModulus Eo

]

1.34 x 104 x PxfCB;ZX(1+07(1—ZO)
(1000 1 -0
(Kot restrained) psi
Where P = SG

An examination of the results indicates a wide
variation in the rock properties both dynamically and
statically. As stated earlier this can be attributed to the
heterogeneous nature of the material investigated. In many
instances the longitudinal velocity is less than 1.43 times
the transverse velocity, which in fact is not theoretically
possible, and such transverse velocities may indicate the
natural frequency of an inclusion within the section of a
higher velooity material (thus, higher natural frequency).
Where this ratio is less than 1.43 the results are of
doubtful significance,

Where it is considered that the longitudinal and
transverse velocities may bear a relationship to each other,,
the dynamic Young's Modulus and the Poisson Ratio hav® been
computed. One feature is the overall higher value obtained
for dynamic E that static E; this is normally the case,
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The tests on samples T-Q-70 and 7-Q-69 indicate
that the conglomerate samples are far weaker than the
agglomerate or tuff samples submitted. (See results of
7-Q-43 and 7-Q-44, however)., The compressive strength
recorded for Sample 7-Q-80(i) cannot be considered as
representing the strength of the rock. .

DURABILITY TESTS
To ascertain the durability of the material, a

partiéular grading was selected and this sabjecfed to a
series of soaking and drying cycles. Each cycle consisted
of soaking the material overnight in water, and then
evaporating to dryness with gentle boiling, this procedure
being repecated numerous times. The grading of the material
was determined after a certain number of cycies as
indicated in Table 3.

‘ Meny samples were combined for these'tests, each
durability sample representing a depth section within a
drill hole. The results show the fraction retained by
3/16 inch and £ inch sieves after each series of cycles
as a decimal of the original quantity retained on the 3/16
inch and § inch sieves respectively.

In the first batch of samples, which were
graded after'1, 5, 20 and 47 cycles, the samples most
affected by the soaking and drying cycles were 7-Q-43 and
7-Q-54, 55, and 56, Sample 7-Q-56 yielded a low longitud-

"inal velocity; it has a low ultimate compressive strength

and a low value for Young's Modulus, and thus may contribute
largely to the lower durability of the combined sample.
Semple 7-Q-43 is conglomerate, and this suggests that the
conglomerate would be more subject to weathering than the
agglomerate.,

In the second batch of sanples which were graded
after 1, 2, 10 and 31 cycles, the sample, which consists of
principally conglomerate tuff, showed a greater
breakdown under test than the sample consisting of agglom-
erate and tuff, This again indicates that the conglomerate
would be more subject to weathering than the agglomerate
or tuff. |
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STLTIC DETERMINLT TONS

Sample Héle Depth Rock Type Core Apprex Longi- Trapsverse GB/GS Poisson!s Young's /[pp.S.G., A4bsorption E 10_6 Ultimate Tensile Sample No,
N o, Diae S.G, tudinal gelocity Ratio 0¥  Modulus % Pes.is stress stress
Velocity “Sffec. E pesedi P.Seis  (Erasilian)
GB ft/ X poSoic
Sec. 1076
T-Q-43 R14 2216"-2316" Slightly weathered 2" 2e54 15,400 11280 (1.37) - - Te1 54430 - T Q43
conglomerate (2452) (2300) 23717 1,31 - - 1,270
T-Q=44 R15  2110"-2119n Slightly weathered 2" Reddy 11,200 9250 (1+21) - - 1a1 8,120 - Tl
conglomerate 5720 1454 Ce14 4e0 24512 275 - - 950
T-Q=45 R21 5213n_.52110M Fresh agglomerate 21 2436 13,800 (6790) 203 034 Le? - - 0.8 4,350 - TwQ=45
3540 :
T-Q=46 R21 15117115210 Moderately fresh 2n 2.27 11,800 8530 (1.38) - - 1.0 4,630 - T=Q-46
agglomerate 6650 1.7Y 027 3.7 24536 3.78 41.4 5,200 -
7-Q-47 R21 2111é6M-21216" Moderately fresh 2 232 11,500 7320 157 0.16 4e3 24645 4697 Xy 4y 250 - T=Qmb7
. agglomerate 5380 (2414) 2,607 524 - - -
T-Q~48 R21 28518%-28616" Moderately fresh ! Re34 12,500 7330 Te71 024 L5 2571 174 - - 1,160 7-Q-48
agglomerate 5870 (2.20§ - - 1.3 5,820 -
. 4580 (2.83
7HQ;$9 R21 2901201290 1O0"  Moderately fresh 13 Re32 13,300 wIR0 (1436) 2575 6.79 143 7,730 - T=Q-49
: ) agglomerate ‘ v 3740 (3.56) - - 0.9 4y 275 -
7=-Q-50 R21 33016"-3311Q" Moderately fresh 180 2440 11,700 7720 1452 0¢12 Lo - - 164 7,220 - 7-Q=590
. agglomerate (3520) 24655 4 e85 1.6 9,178 -
T=Q~51 R21 34116M.34210M Moderately fresh u 2«31 10,700 9910 (1.08) 24566 4493 1.0 6,03, - 7-Q~51
agglomerzte 8450 (1.27) - - - - (564)
7350 1046 0.06 3.9
T-Q-52 R21 441t12"-441180 Moderately fresh 2! 2437 9,840 7040 (1.40) Re586 487 1.C 44840 - T=Q=52
v agglomerate 6060 1462 0.19 3.0 - - - (355)
7-Q~53 R21 50%18".5041 0" Moderately fresh 131 242 10,000 - - 24699 480 143 5,921 - 7~Q=53
agglomerate (2455) 24652 6.09 - - 532
24685 2426 - - 1,130
T~Q-54 R21 51212%-512110"  Moderately fresh 184 2459 13,000 - - - - 142 5,550 - 75/,
agglomerate 24763 1473 1.7 to
109 14,670 -
T-Q-55 R21 555'6M"-55611" Moderately fresh 1£n 2455 14,500 (14680) - - 1.6 6,680 - 7-G-55
agglomerate 9970 1445 0.05 73 - - 3.0%0,2 26,300 -
7-0~56 R21 607'6"-607'11"  Moderately fresh 180 2428 10,980 - - 0.7 4y 220 - T 58
agglomecrate - - - 5,880 -
7=8w57 = Test Sample (i) ? 2" 2.39 10,300 9970  (1.05) Re4T5 2459 2.0 7,880 - 7=@=57
6420 1,60 0s18 3e2
(i1) ? 2" 236 15,800 9950 1.59 0,18 749 2e572 3.62 Tod  W6,935 ~
(4110) 2582 3472 - - 598
2¢579 384 - - 344
T-Q=58 Test Sample ? 21 2439 10, 000 5640 177 0427 a7 2e575 3,07 1.7 2 042 26,980 - 7-Q-58
4120 (2443) 24593 438 - - 510

Kesults shown in trackets arc of doubtful significance.
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TABLE 2

RESULTS OF STATIC TESTS CN SELECTED SPECIMENS OF DRILL CCRE

Ultimate Young'!s Tensile

Sample No, Hole Depth Rock Type Compressive Modulus Stress
Stress Pessdo (Brazilian)

p.s.i. X1O - poSoio

7-Q=73 (1) R19 455'0"=455'G3" Moderately 10,340 1.3
(i1 ‘ fresh - -
" agglomerate

904

T-Q=72 (ii) R19 4551631455185 Moderateiy - - -
fresh
agglomerate

T=-Q=T1 R19 491'5%-49119" Moderately - - -
fresh
conglomerate

7-Q~70 % R19  491111"=492! 4" Moderately - - 198
fresh
conglomerate

T=-Q=69 R19 52512".525'6" Moderately 25140 063 -
' fresh
conglomerate

7-Q-68 R19 527'5%-527'9" Moderately - - -
fresh
conglomerate

.7—Q-75 R21 601!'0"-601'2" Moderately - - -
fresh
tuff

7=Q=74,  R21 60112"-60116" Moderately 9,230 - 0.9 -
fresh
tuff

7=Q=76 (ig R22 57717t-57815" Moderately 5,060 0.9
(ii fresh tuff 5,090 0.8 -
or fine
agglomerate

7-Q-T77 (ig R22 " 540'7"-541'4" Moderately 6,770 143 -
(ii)fa fresh - - 827
agglomerate

7-Q=78 (ig R22 520'03"-520'10" Moderately 4y 200 0e5 -
(i1 fresh - - 320
agglomerate

T=Q=79 R22 493'5"-/98110" Moderately - - -
fresh ‘
, agglomerate
7-Q-80 -iigkﬁ:ﬁ'R22 327141-32810"  Moderately 600 - -
ii fresh tuff - - 458

This sample was badly fractured and not suitable for compression testing.
Quality of material is-indicated by the tensile strength.
Tensile specimen fractured across diametric plane initially at 470 pes.il. stress.

Failed along fracture plane intersectin cim at approximately 40° t
longitudingl Tacy p n ecting specimen at approximately 4 o}
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DURABILITY TEST RESULTS

Noes of Cycles 1 5 : 20 47
Samples Rete 3/16M 3//% 3/16" 3/4% 3/16" 3/40 3/16" 3/4%
7-Qe-4,3 099 495  +98 492 95 W57 493 (493)7
T=Qulid, , 1.0 140 499 1.0 .98 94 97 «90
T=Q-45/ 46 W99 98 .99 97 .98 . 95 .97 093
7-Q-48/49/50 099 95 99 495 .98 90 .96 89
7=Q=54/55/56 099 492 499 91 96 W79 W93 74
Nos of Cycles 1 2 10 31
Sample No. 3/16"  3/4% 3/16" 3/4% 3/16M 3/4M 3/16%  3/4%
7“Q"68, 71 [} 72, 75 & 79 ¢93 091 - - -76 067 568 057

VmQT6,77,76 & 80 - - 95 W91 W89 .80 W81 W74

The grading of t he original materials 'was as follows.

passing 1o1/2%  3/4% 3/8%  1/4% 3/16" No.7 Noel4 Noe25

% ‘ 100 28  11edh 844 608 47 343 204




APPENDIX 4

PETROLOGICATi DESCRIPTIONS

®
Six specimens of tuff and agglomerate were examined,
Specimens 1 and 2. Specimens of tuff collected near Trig
station R 13 on the left bank of the Laloki
River. | |
1. Gramularity - Phanerocrystalline with
unsorted rock fragments and individual
crystal grains. Particle size ranges
between 4 mm and 0,05 mm.

.2+ Crystallinity -~ hemihyaline - vitric
groundmass in which are set crystal grains
and rock fragments. '

3. Composition - a. Rock fragments : Red
andesitic basalt with
augite phenocrysts;
grey andesitic basalt
with augite pheno-.
crysts.,

(2 b. Crystal grains: ILath-
shaped andesitic
plagioclase and augite,

- generally euhedral to
sub-hedral, Als?
magnetite and ‘
phlogopite.

Cc. Volcanic glass: Probably
palagonite~greyish-~
brown and isotropic.

¢ 4, TFabric-Overall texture is that of a volcanic

breccia. Rock fragments exhibit flow
textures where lath-shaped crystals of
plagioclase are aligned (pilotaxitic):
also some plagioclase laths are arranged
concentrically about augite phenocrysts.
5 Conclusion - The specimens are of lithic,

vitrie, crystalline tuff.
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Specimens 3, 4,

5 and 6.

2.

Random specimens of coarse-grained

cohstituents of agglomerate.

The specimens are phenocrystalline to
aphanitic. Most of the material is fine-
grained porphyritic rock with augite and |
some olivine phenocrysts., The groundmass
is hemicrystalline and consists of lath-
shaped plagioclase and a minor amount of
volcanic glass and magnetite. '

The rock fragments are generally sub-
idiomorphic to idiomorphic and some of them
exhibit flow texture. In addition one
gpecimen is vesicular, '

The specimens examined, coarse components
of agglomerate, are of basaltic andesite;
some are vesicular, '
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