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SUMMARY

Subsurface investigations of a number of proposed building sites |
in the Belconnen Town Centre have located a wide (16~50 m) linear zone
of weak and fractured rock. This feature, the Deakin Fault Zone,
underlies a north-south trending ridge, Emu Bank, which has been
designated.forihigh-rise developmento

Three of the four proposed building sites investigated lie

ad jacent to or across the fault zone, and relocation of some of them may

have to be considered. Subsurface conditions in adjoining areas are not

well known, and drilling is recommended., Seismic results indicate that
the depths of weathering are not significantly shallower outside the

fault zone; but higher velocities indicate that the rpck will be stronger.
and probably less fractured.
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INTRODUCTION

At the request of the National Capital Development Commission
(NCDC), an investigation of several proposed building sites on Emu Bank
within the Belconnen town centre was undertaken in May 1975. The
construction of four high-rise buildings is being considered for these
sites as one of the'majpr stages in the development of the town céntre,
which will be oconcentrated- around the'wéstern‘and southern sides of
Lake Ginninderré. Information aﬁout thé subsurface cénditions was

required, to evaluate the proposed land allocation,

The investigation included five seismic traverses over a total
distance of 1900 m, five diamond-drill holes to an average depth of 20 m,
and surface mapping of cuts and excavations (Plate 1). Additional sub-
surface information has been obtained ffom Ground Test Pty Ltd (1975a, b),
who recently completed site investiga.t.ions' for the proposed retail complex
ad jacent to Benjamin Way. Their investigations included 15 drill holes
to an average depth of 8.4 m on g_site‘east of Benjamin Way, and 28

drillholes on a site west of Benjamin Way.

PHYSIOGRAPHY

The town centre is being developed on gently undulating terrain
which slopes down to the recently constructed Lake Ginninderra. Before
this water feature was constructed, Ginninderra Creek followed a V-shaped
course around more hilly ground to the north; the creek was entrenched up
to 10 m in the surrounding land surface. Emu Bank is a nofth—south

trending ridge near the southwestern extremity of the lake.

SEISMIC REFRACTION METHOD

The seismic refraction method utilizes the fact that elastic waves
travel with different velocities through different rocks. At a boundary
between rocks of different acoustic properties, some of the incident energy
will be transmitted, some reflected, and some refracted. Geophones record
the time of arrival of this energy back at the ground surface. From a
graph of the time taken for the enefgy to reach each geophone versus
distance of each geophone.from the source of energy, the depths to sub-
surface layers and the velocity of pfépagation of seismic energy in thése
layers can be calculated (Dobrin, 1952). From this measured velocity,
soils, weathered rock, and unweathered rock can be distinguished, but the

roock type cannot be identified. Generally speaking, the higher the velocity,
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the fresher the rock will be. The accuracy of depth determinations is
estimated to be + 25 percent, with a best figure of about 4+ 10 percent

in favourable conditions (Polak & Hawkins, 1956). Likewise, a change in
bedrock velocity can only be located only to within two to three geophone
spacings (8 to 12 m), depending mainly on the contrast between the
veloocities,

On this survey, depths to refracting layefs were calculated from
intercept times and a modification of the reciprocal method (Hawkins, 1961).
Geophone spacings of 4 m were used throughout the survey and shots were
fired in the centre of each spread, and at 2 m and generally T4 m beyond
each end. The.épreads were laid end on end along the traverse lines,
except where obstructions prevented thié. BMR's truck-mounted 24-channel
SIE PSU-19 refraction equipment with 8Hz GSC-20D geophones was used.

SEISMIC RESULTS

The interpreted seismic cross—sections are shown in Plates 2 and
3. The seismic properties of the subsurface form a three-layer structure,
with the degree of weathering decreaeing with depth. The top layer, with a
seismic velocity in the range 300-600 m/s is interpreted as surface soil
and clay, completely weathered rock, and fill material. The intermediate
layer, with velécity generally in the range 1500-2400 m/s is interpreted as
highly to moderately weathered rock. Bedrock can generally be classified
as having a velocity of either about 3400 m/s or about 4500 m/s. The
higher velocity probably represents slightly weathered to fresh rock; the
lower velocity might represent either a more jointed or fractured band of
the same rock, or a different rock type with different weathering
characteristics., It is impossible to distinguish between these two

possibilities using the seismic information alone.

These two characteristic bedrock velocities are‘separated by a
linear zone trending roughly N-S, displaying a very much reduced velocity;
the intermediate layer also displays a reduced velocity in this zone. This
reduction in seismic velocity indicates fractured or sheared rock and is
interpreted as the Deakin Fault Zone, a major fault in the Canberra area.
Another band of reduced seismic velocity (2600 m/s) was recorded at the
western end of traverse 4. (It was also recorded on traverse 3 about 30 m
west of chainage zero, but the recorded data was only suitable to calculate
bedrock velocity). This could be another fault zone or a narrow band of
different rock type, possibly a dyke.
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4Travefse 4, which continued farther east than the other traverses,
shows that the iower—ﬁelocity bedrock to the east of the fault did not
continue beyond chainage 350 m, where the averége vélociurincreased to
4600 m/s. Thus there appears to be a band of low—velocity bedrock
(3400 m/s) (about 150 m wide at the location of Traverse 4) extending
.eastwapd from the Deakin Fau1t~29n9 and wedgéd between bedrock of a higher
seismic'velooity (4600 m/s). At the eastern end of the traverse there is

another zone of reduced velooity_Which'probably represents another fault.

Traverse 5, aligned N-S, is in or close to the Deakin Fault Zone,
Bedrook velocity recorded in this direction is slightly higher than in the
E-W diréction'bécause'seismic,energy is propagated at a higher speed along
a'liﬁe_of fractures than across oné. There is a reasonable ‘correlation of

depths to subsurface layers between this traverse and the B-W traverses.

Generally speaking, donsblidatéd material with a se;smic velocity
greater than 1500 m/s will require’ some degfee of prior blasting before it
can be removed, whereas material -with a seismiQ velocity less than 1500 m/s
can be removed with conventional heavy machinery (Caterpillar Tractor
Company, 1966). Thus any excavations'éxtending into the intermediate layer
will probably require blasting, except'ih the fault zone where the feduced
seismib velocity indicates fractuféd rock, which should be more easily

removed.

GEOLOGICAL INTERPREDATION

The investigation area is underlain by porphyritic acid to
intermediate igneous rocks., Examination of excavations and drill cores
indicates that a number of different igneoﬁs lithéiogies are present. -
Plate 1 summarizes the geology in the investigatéd area, and Figure 2 is

an interpretative section cast-west across the Deakin Fault Zone,

West of the Deakin Fault Zone

To the wést of the Deakin Fault Zone, the most abundant rock type
is a doarse—grained acid igneous rock. When fresh it is grey-green and
porphyritic, with phenocnysts of quartz, plagioclase, and biotite in a
finer—grained grOundmass. Fine, disseminated pyrite is a common accessory,
and thin quartz veins (leéss than 5 mm) and epidote-sericite veins are also
abundént."Alteration of the plagiociase and ferromagnesian minerals

increases towardé the fault.
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Adjacent to the fuult zone, the rock is closely fractured, and
contains narrow (up to 4 cm), subhorizontal zones of weak, highly to
extremely weathered rock and clay. Near the fault zone the rock is closely
jointed with tight, discontinuous joints; further away from this zone,
joints are open, continuous and widely spaced (average 0.3 to 1.0 m), and

are coated with clay, limonite, hematite, and chlorite.

The seismic results indicate that strong, fresh to slightly

weathered rock is found at depths of 9 to 19 m, with depths increasing
slightly towards the fault.

A low~velocity (2600 m/s) zone striking MW-SE was intersected by
traverses 3 and 4 of the seismic survey (Plates 1, 2, and 3) in this
western area., Drilling by Ground Test Pty Ltd (1975a; Drillhole 9)
intersected a weathered andesite, very close to this weak zone. A summary
of the Ground Test Pty Ltd drill logs is given in Figﬁre 3. The core
sample was highly to moderately weathered andesite at 7.9 m; it was closely
jointed, and consisted of a clay-rich fine—grained groundmass with altered
ferromagnesian phenocrysts. The low-velocity zone might be either a small
fauit, or a dyke of deeply weathered rock,

The Deakin Fault Zone

The Emu Bank ridge is the surface expression of the Deakin Fault
Zone, Within this zone of lower—velocity material (1900-2800 m/s), very
closely fractured and jointed partly silicified igneous rock with massive

quartz veins is present. Table 1 summarizes the fault zone features based
on the seismioc results,

Drill hole B1 is located on traverse 1 within.the fault zone, and
drill holes B2 and B3 are very close to the main zone of faulting. Table
2 summarizes the rock conditions in the drill holes, and detailed drill
logs are contained in the Appendix.

Within the investigation area the Deakin Fault occupies a curved
zone 16 to 50 m wide which strikes 170° in the south (Section 54) and 130°
in the north (through Section 55).

The rock conditions and depths of weathering in most of drill hole
B1 are considered to be representative of the fault zone. The low-velocity
layer (1400-~1600 m/s) from 12 to 20 m below the surface consists of very
closely fractured quartz and silicified volcanic rock with weak zones of

highly to extremely weathered rock and clay; fault breccia and slickensides
are common,
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TABLE 1: SUMMARY OF FAULT ZONE FEATURES (based on seismic results)

Traverse  Width : aDepth‘to moderately Veloci@iﬁof deepest
; ‘ i . weatheredrrock K ‘refractor (m/s)

™ . som ¢ 20m o g 1900--2800
T3 | 284 15w 2300
T4 2% o 16m - 2800

-1[] o %6-32m - 1517m . 2800

TABLE 2: SUMMARY OF ROCK CONDITIONS (based on drill logs)

Drill hole Depth to moderately ' “'Rock desoription
no. ‘weathered . rook

B1 ' 18 m . Fault zone material:
fractured and jointed
quartz, silicified rock, and
breccla, extremely weathered

- zones with clay and gravel

B2 ; 1Tm ’ ‘Grqyégreen rhyodacite:
' fractured, -closely jointed,
sheared, moderately strong

porphyritic volcanics:
fractured, brecciated,
silicified, qﬁartz—veined,
closely Jointed

B4 10 & JPorpnyrltlc rhyodaclte.
- - grey=-green, strong, closely
'JOlnted & _

B5S : 15 m - Grey—green volcan1cs°
- & ¥ - closely fractured: and.

JOlnted, sheared, wlth clay.

and gravel. bands # .

J

J

J

i

J

J
.[] B3 19.m . Grey-green and fawn
" B
1

i

J

J

U
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At greater depths the rock is moderately to slightly weathered
(velocities of 1900-2800 m/s), and oclosely fractured with open joints
coated with clay, chlofité, and iron oxides. Zones of extremely weathered

rock and clay are common and average 20 cm in width.

" Adjacent to the fauit,Agbupdént quartz veins and closely fractured

‘and jointed rook are-considered to be evidence of shearing. The depth to

moderately weathered rock varies from 10 t0 .18 m, which is only slightly
shallower than in the fault zonesj; however, the rock is stronger and

less fractured.

East of the Deakin Fault

An accurate description of the lithology to the east of the Deakin
Fault is not possibIe owing to poor—quality cores from drill hole B5. The
rock is a sheéréd, porphyritic aitéred déoite-with little or no Quartz.
When slightly weathered, the rock is pale grey-green to fawn w1th a fine-
grained groundmass and larger (1-2 mm) feldspar and altered ferromagnesian

phenocrysts, WAccessory pyrite is also present.

The séismic velocity of the deepest refractor (3400 m/s) is lower
than that to the west of the féult, and is attributed to closer fracturing,
jointing, and the presence of wide clay zonés.. The core from drill hole
B5 ic very closely fractured with wide zones of clay and exﬁremely weathered
rock; as it is close to the contact with the adamellite, it may have
intersected sheared rock near the contact; however, seismic travérse 4
(Piate 3) dogé not indicate any zone of weakneéé at the contact with the
adamellite. | |

The area to the east of Ema Bank Road'and across the southern
extension of the lake is underlain by adamellite, a very coarse-grained,
porphyritic acid intrusive rock which contains large (up to 2 cm) phenocrysts
of plagioclase and quartz in a coarse-grained groundmass. Biotite is
commonly altered to chlorlte, and garnet and magnetlte are present as
accessories, Strong, sllghtly weathered to fresh rock (selsmlc velocity.
4600 m/s) occurs below 8 to 12 m, On the eastern extremity of the mappeq
area a fault zone was detected by seismic traverse 43 this had been mappedt
previously by G.A.M. Henderson (pers. comm.) as a normal fault dipping to

the east,

Seismicity
The Deakin Fault is a majof gtructural feature of the Canberra area.

It is a normal fault dipping steeply to the west, with downthrow to the
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west (Wilson, 1966), Displacement movement along the fault probably occurred

during the Palaeozoic (over 200 million years ago), and further movement is con-

sidered unlikely. The fault zone remains as a line of weakness, but recorded
geismic data for the Canberra region does not indicate that the fault

is &ctive,-and'the seismic risk is considered negligible, as it is for the
rest of Canberra. It should be emphasized that buildings located on faults

are not necessarily more susceptible to damage than buildings a few
kilometres away.

- FOUNDATION AND EXCAVATION CONDITIONS

It should be emphasized that only one hole has been drilled
on each building site; as rock conditions are likely to vary over‘shorw '
distances in such an area, one hole is not representative of a site.
Marked differences in rock conditions and the bearing capacities of rocks
within and adjacent to the fault zone are to be expected, and detailed site
investigations will be required for the design of foundations, For high-rise
development it may be preferable to relocate some buildings in order to avoid
the problems of differential settlement and deep excavation, both of which
are likely to increase the cost of foundations. The depth to moderately or
8lightly weathered rock within the fault zone does not vary greatly from
that of the adjaéent rocks, but there is a mafked increase in the intensity

of shearing, and consequently a decrease in rock strength.

Of the sites investigated, site D appears to have been least
affected by the adjacent fault zone. Slightly to moderétely weathered rock
is present at depthsjof 11-16 m; the rock is closely jointed in places
(average spacing 10 cm), with tight, discontinuous joints dipping at 30—600.

The other sites are less favourable; parts of buildings A, B, and
C will probably be located on the Deakin Fault Zone. It is difficult to

predict the excavation and foundation conditions on these sites but differential

settlement might be a problem. The seismic results indicate a low-velocity
zone (1900 m/s) at site B, but it is not possible to locate this zone with
sufficient aocuracy from seismic information alone, An accurate location
and description of the low-veloocity zone will be necessary for foundation
design of the building. :

Building site A is on the eastern margin of the fault zone. The
nearby drill hole, B1, passed out of the sheared material at a depth of
about 12 m, and that would suggest that the fault dips to the west. The
rock should be readily excavated by mechanical methods, but the walls of

the excavation may be unstable owing to very closely spaced open joints coated
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with clay and chlorite,

Ground Test Pty Ltd (1975b) reviewed the available drilling

information from the 4 sites; and their comments are summarized as follows:

1. The information availablé is insufficient for detailed design of
the buildings. | o

2, If the design is oonventional then is should be feasible to found
the buildings on shallow footinésfor piers at relatively shallow
depth. ' _ .

3. There is a possibility of differential settlement if major
diéoontinuities-ooour within the site; and if the building design
has high unit loadings. | |

Groundwater conditions at these building sites are unknown.
The Ground Test Pty Ltd results show that the water—table lies between 3
and 6.m from.thp surféde ad jacent to. Benjamin Way, which ovérlies a former
drainagé channel. On Emu Bank the water—table is expected to be deeper,
and no problems with groundwater inflow are anticipated,

CONCLUSIONS

The following conclusions on the geological conditions at these
sites are relevant to the planning of this area,

1. A wide (16-50 m) fault zone of weaker material (seismic velocities
1900-2800 m/s) strikes MW—SE and passes through, or close to the
building sites. This zone, the Deakin Fault Zone, is an ancient
structurél feature, and is not considered to be Seismically active,

2, Weathering conditions do not vary greatly from within the fault
zone to the adjacent rocks, but the degree of ffacturing is greater
in the fault zone and lower velocities were recorded there.

30 Moderately fo slightly weathered rock (seismic velocities greater
than 2500 m/s) ocours throughout the area at depths of 10 to 18 m,
and is capable of supporting multistorey buildings on end-bearing
piles, , | _ ‘

4. A building site that is partly on the fault zone may require raft
or piled foun@atiohs in oider to reduce differential settlement.

5. The location and compositionIOf a weak zone (seismic velocity 1900 m/s)
near site B will require investigation to assess its influence on
foundation design. - C
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6. Mechanical excavation of the highly sheared and fractured rock
of the intermediate-velocity layer will be easily achieved, but

steep rock slopes may be unstable owing to the close irregular

fracturing and abundant weak zones.
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APPENDIX

LOGS OF DIAMOND-DRILL HOLES
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i and o . ORERFIRAL 'g .‘é_g, S ‘; E §’8 Frcll-con;ra RQD Inloré:p;anll N .S.trucluru g EWt"T':atT;::e;e
Degree of Weathering Lithology, colour,strength, etc o (3 30\ ! og; 0 30 so go 90| Joints ,veins,seoms, toults etc | 3 (Lugeons) *
KD
No Core /: : B
Clay Tay wJTW z*.‘-s Silic/¥ied | |— — FAULT ZONE
E.W Fractured q¢'z. £ W. 2 8 . - = / / 1
Volconics. |velcanic €ragments i |— Ioov ) O (e ay mestly
Q 4 orange- yellon sandy — - - woshed ow? in
varta. C/Oy R \t fough _:-_ 95 —-— f‘)ls //._(-71_.)
Some Fe stainina. | =— '
. Rock roller used-
i ) No Core L 9t2. chips recovere
HW. Fault breccria of V. - -
Volcanics quarfe recemented v e . C/ay seam S &-
by quortz;in places| |V 56 m.
f’ougA. Fractured Y I T
zones with guartz | |y -
3r‘"+, c./q);. Fe clay - v SN SO ]
rich seams V g O ) oo
deve/oped. on E.W. S e i ey |
' e St v
veolecanics. Silty, - F
c/ay seam ar 7e¢-| |V B Cvlay on _,'o/n ts .
7-Sm ymedium v - N
Plasticity gritsrock v . ; .
Core@ to 20c¢m /gn’ ;.:_..__. -
same clay seam s~frac v I
Zones. Sandy clay +| |V
Hw. yols. (c.jramed'.‘ Vv —-—
{eldspars oftered) I Y T
Sandy clay with rock e - o
CI°7 £ragments: 9tz2.(3-dcm) = . "‘J"_ i
S.W. Volcanics :",n:; M_Z‘Cd b/ack.'v it 1V )
Cloy §é'm=/'>' C/ay with -:— .1
rock (rajmcnfs = - R il Baeht SR
coarse guartz :":
sand. -:4
E.W. Rhyodacitd Sandy clay with —
/ anqular rock _-:_.
. 0)/ (raﬁmenfs N (ls Scm =
S =M, iefecg,'o'fa: Fhyodacite | |V Vein quartz,
recemante with ,'f';,. \4
p g losely {ract
Ql\yollaafe &, Volecanics with v closely ractured
iclay sand. v
Orill typs -”0)/]]@&-1&&0. Notes Water Pressure Tests

®» Valuas in lugeons should be reaad
110 ConquncClion with computation

Core Photograph Negotive No.

Depth(m) Black & white  Colour
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BUREAU OF M!

NERAL RESOURCES,

GEOLOGY & GEOPHYSICS

ANGLE FROM MORIZONTAL (©) _____.__..__..

£End of hole i(b?q '

GEOLOGICAL LOG OF DRILL HOLE -
COORDINATES - oo ooiooooooceeo—a. R.L.OF COLLAR. 990 ©Om___ |SHEET 2 OF 2
Rock Type Description 22 & g ; E £ ;é Fracture Detect Frequency Steuctures % © [Woter Pressure
. and ] ) 3| 8s|-08|83 L RQD|{ Intercept Angle > S »| Test Losses
Degree of Weathsrin Lithology, colour,sfrength, etc SR8 [aBs 09 b 30 60 80 90| Joints, veins,seams faoults,etc | 3 I eons) *
9 I L 0 60 8¢ (Lugeons)
B . 12 8+
SW. =MW, Brecciated . v 1
Rl\yadac;fe rhyodacite. As above. v ,",;
No core -
S W.-MW. Green- grey s purple ;| |V 1 = Smooth shear plones
Rhyodacite |<O73e grained: mod- v o with chlor/te
TW—'FY € lerotely strong 22.47] & N e
-dls&. d:m;{ Rock {ra f";r"' v . | Less a7?‘.?raﬁon on
sondy z v, ' g ) Shegrs.
MW lece*mqnfhd volcanics Smooth joinT
. +* 9V2. Frect. in pleces . w7 ; /
R hyodacite LAY plones [cl/osely
Ay wi sandy clay+rock .|\ 24 Jornted.

FUNTS

PURTETO

P

PO R S

l

Verticol scole . _.__

Commenced _ __ _ ______.__._._

Completed . .. .______.__..
Logged by - . _.._..

Checked by __ . . ______.__._

Notes

core occurring at spacified intercept angle range.

Fracture Log — Number of fractures per 25.cm of core. Zones of core /oss blocked in.
B8aedding and Joint Planas — Angles ore measured relative to o p/ans normal 1o the core axig

Delact Frequency — Number of ndtural defects (shears, join n,/r&cruru} per25cm of

Woter Leve! Measurements — X Leve! when hole in progress at specified depth.

Y _ Leve/ in completad hole on specified date.

Woter Pressure Tests

in conjunction with computation
sheets. Test sectionsare indicated
by blacked in strips.

Core Photograph Negativa No.
Depth{(m) Black 8 White

® Volues in /ugaan;s shoul/d be read

Cotour
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

GEOLOGICAL LOG OF DRILL HOLE

ANGLE FROM HORIZONTAL (8) ... 90° . .

DIRECTION _..

rrovecT . Betcommnen  Town  CeEnTRE. .
LocaTion _.__.___Section. s/ (eastern side) .. . .. ...

COORDINATES Q78427 . ([ 50,200) R.L.OF COLLAR..S.90_-Sm __|sueet ./ oF 2

“1HOLE NO. 2

- e me e

Core barral type Z?ze.fus_

oriller . 4. Keast. .

'
Commenced _ . .Mﬁ. -,ZS-_ =
Ll
Conlpleted . . . ___.QX-,.?_;_. e
Logged by _ .- . _...... .--

Vertical scale__ /{90 _ ...

Checked by

Frocture Log — Number of fractures per 25 cm of core. Zones of core loss blacked in.

Defsc? Frcéuoncy — Number of natural defacts (sheaors, joints fractures) per 25¢m of
core occurring ot specified intercept angle range. ’

Water Levael Meosurements — _X_ Leve/ when hole in progress at specified dapm.
X _ Level/ in complated hole on specified dare.

£E-w. 5xfreme/7 weathered
HW. Highly weothered

Bedding and Joint Planes — Angles ore measured relative to a plana normal 10 the core oxisl qpests Test sections are indicatad.
by blockad in strips.

Rock T . of 2 22 g . Defect Fraquency = 25 Mu'__w
t}cum'.! . i Oasoriprian E ‘8 g ? 80 E 53;8 F'TON" RQD ——;r;;e-rc;bt Angle o e ?truc'urnl 5 S g":sf l.r;::esa
Degree of Weathering Lithology, colour,strength,efc & - 3°\ ! 0!‘;3 9 30 60 80 90} Joints, veins,seams,foults,etc | 2 -J (1.ugeuns) *
PR s N
/Va core ] ’
i
5 S —
£ Ot Bt o T e E = _
' “No core . —
H.W. Buff co/OuréU, 3 ‘ o Jo/'nfs sfecp’y
Rhyodocite Fhacturtd, ol l.i [ dipping F.'e * clay on
' - Jomfs.
4 -
gl ] - e -
nil r T
No core sl s —re]e e md
! B i
y i l; | —t—t.
253 T K
Hw. As obove -/ess 1]
! fractured. ' 8
RAyodaclr‘e ) rae . ) 4 -
(Ew. &h citel Bufl. Weak. . == |
: lay Angelar rock g [=— D
Ew. Bu{f $onJyfclay with | 1T = OB 3 J
. coars€ guarfza. _:__ oy —
RLyoJaczfe . (2:&9»' —p lcn) —_ ] 1 _J
W@k. ——: 10- . T e 2 ] -1
EW. —H.W. Buff cclou_rcd P v o e e fe om it
coarse 3ramod w:“ N R )
Rhyodacite EwW. bands of clay v S (2mm wide)
+ coarse sand. v _ S N DG
wWeo k. . st s s s s
ak. . .
No core il | )
H.w. Baff..lffo.d_vafe/y v~ I 1 Closely jointed.
Rhyodacite strong. v I r T LT Fe v cloy on jeints.
V i [P Pp— g p— .
Ew. —H.w. clay ~ithk coarse g7a. v, 7 . [ Aoactavel i
5 ] 1 3 with Fe
Rhyodacite ?:‘;zi,g“‘:;én z_r‘.n v “o staining Chlorite on jts. j
M~ S .. 6"7‘ ,feen , coarse A\ 1 . ]
9 raimed {ractured + v T _jo;'nfs T —
" rta. (to S . ——t —}-
Rhyodacite gadertis. (16 ,;mz/ " Vv 4 P/dnes 4$°— 60°.
F'ela/sﬁa)ff;. eres e Joints with clay,
epi Jofe Ferromag- . chlorite. Liace ly
nesians (altered to \'4 / )'o;'n e | S‘ear;n,. ]
chlorite) +. pyrite v
Strong. i 200 ’
Drill type /_V.Q)(l_\ ey 1000 | Notes Water Pressure Tests

» Values in lugsons should be read
in conjunction with computation

Core Photograph Negative No.

Depth{m) Black 8 White  Coiour
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BUREAU OF MINERAL RESOURCES, PROJECT ___ . Beccanvmen. Town . CENTRE .
GEOLOGY & GEOPHYSICS LOCATION - o IHOLE NO 2-.
) o i SN 8 S i - __7»...»0__,,..V.V,,_, e 9o -
GEOLOGICAL LOG OF DRILL HOLE ANGLE FROM HORIZONTAL (€).. 90", .. DIRECTION.... .. ... sen w o ;
i COORDINATES .. ___. AP— eiiisceoo ... RL.LOFCOLLAR.. _...__... ... . |SHEET 2 OF 2
7] v 9> oo . - = e
Rock Type Description HEa 558 5,5.8 Fracture |_Defact Fraquancy | SYFUCturas & B [Water Pressure
and L al 8ol . A Log |RQD| Intercept Angle . ” 5 o| Test Losses
Degree of Weathering Lithology, colour,strength,etc 8 6 30\3 Qg'[, o 3Jo 5? 59 90| Joints ,veins,seams, fouits ,etc | 2 J (Lugeons) *
5 0 € 12 18+ e
S.w. : v
- As above.
Rhyodacite g e Vv 077
2/ Lol
£nd of hole 2077m
1 i
22
i
23 b
!
2| | i
I
i
N
]
e
i
| SN (RS - S
i A " -
1
| 5
A B .
|
| e
|
g I RN, S— !
- % R 2 ——
|
|
1 !
l
Drill.vyp- Notes Water Pressure Tasts
Feod Fracture Log — Numbar of fractures per 25 cm of core. Zones of core /os3s blacked in ® Values in lugeons should ba raad
SRR E T in conjunction with computation
Core barrel type ... ... e Bedding and Joint Plunes — Angles are measurad rel/ative to o p/ane normal o the core oxis Jhoafs/. Tes? sa:ﬁons ﬂr:md/carad
Detect Frequancy — Number of ndtural defecrs (shears, joints,frocturés) per 25¢cm of by blacked in strips. ]
L core occurring at specifiad intarcept angle ronge. oo e T
Driller _ . _ . ..._. Core Photograph Negative No
Warter Leve! Meosuremants — _SI_. Leve! when hole in progress at specifiad depth.
Commenced . .. . .._.__... 9 Level in completed hole on specifiad date Depth(m) Black & White  Colour
Complaeted . . _ .._____.._ ... S N
Logged by ... ... - e e
Vertical scole_ __________ ... ——
Ghecked by . __ . ________.__.._ = ST ST

Dennr- CTE/ PC - _I1558/Ai6 /1481
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BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

GEOLOGICAL LOG OF DRILL HOLE

erovecT . BELCONNEN. . lowN .. CENTRE. ... ..
LocATION ____Section.. 55.. Southern_ . Side {(in_b

ANGLE FROM HORIZONTAL (8) ... Q0% __ ..

COORDINATES.. Q7@ 478 _ (/:50,000)R.L. OF COLLAR. 590 -Om . |sHeet { oF 2

DIRECTION ... _.

lack_2){HOLE NO. 3.

Ve ™ =
i el s8R (el e | Structures 5 R
Degree of Weathering | Lithology, colour,strength,etc | Sl 5~ &g ggg 9 30 60 80 90 Joints ,veins, seams,faults,etc | 2 J| (Lugeons) "
Iz_“’
No Core /] ;
o /-8 ]
Hw. —mw Fraclured weak -fawr] \4 2 Fe on joints, closel,
€ine grained with v jointed open 1
Volcanics |9lfered feldspors " = joints; gtz. veins
ond ferromagnes ahs S clay to 2cm
Q. phenocrysts. \% L Sl
HwW. -M.w. As obove with v i Closaly fractured.
" L nen 4.k i — H 4243
Volcanics variable colours. - .
v
Y Cloy seam 65-635m
Core gize 2-8cm. - -
v Fracturad 745- 7-45m
v Clay seagm. 8-/Sm
Hw~£&w. with clay, Clay on joints.
rock (ragmen'fs. v
3-/5 - 8.55m. Vv C,/ay 4Fe on )b:'nfs ]
. Clay seam 9-20m
M.W. R_eqepey‘ed Of"d \' C/ose/y Jointed.
. silicifired acid — Quart .
Volconies |volcanics, fawn < v arta ve y |
pink; variable Joints '3ener~a/ y
colour ; strong. ¥ discontinuous |
V = "‘l'sl\‘f'.
Qt2. veins 12-30-1380
v A B _ limoni te,
. Fe ‘oinls . clo
Core size fo 35cm, Vv i en J e’
i : SV " s 5 on Some.
av. Slz@ 10Oem. .
. v s EIRT S
S.w. Fractured,grey,€ine V. — Quarfz veins
y grained groundmass [ o
Voleanics it larges Lerro = ¥ 1 clay on joint .
Magnesiﬂs-("/’e’“’ N [~ ] planes. Open jonts
to chloritfe) v = i L
—pyrite closely jointed.
Sw.~m.w. [Closaly tracfwed, €.w. | |\,
Vol g in places with grey
olcanics | _ & ==
S.w. Yolcanics Grey green. Sf_"oﬂg vV Qtz, verns
S w closely fractures! v Chlorite on joints.
o . Jrey green with Qtz. ve;'ns-_(—'inc.ﬂyn‘fq
Volean:ice S Ia/‘gef _9’7“1_., '(Cl‘.fv" v verns. Discontinuous
magnesions , Pyrite, , 1 open Joints.

Checked by

Orill type {”the'\!_ !0_?9

Core barrel type _7_7_'/_'9_645.-

Oriller L. Kga_s_t’ ......
Commencod . .. MQV_ 175
Conpletod . .. .M?.X_.']s.'. .
Logged by . & -..B_".'SQ_O_Q. -
Verticol scale {{?9. s i

Hw.

S.Ww.

Warer Level Measuremants —

Notes '

core occurring at specified intercept angle range.

EW. Extromely weathered
Hl'g/\/y weathered
M.w. Moderotely weathered
S/a'_qA'f’/y weathered

Fracture Log — Number of fractures per 25 cm of core. Zones of core loss blacked in.
Bedding and Joint Plones — Angles ore measured relalive to a plone normal 1o the core oxis;

Defect Frequency — Number of natural defects (shears, joints,fractures) per 25¢m of

X Lovel/ whon hola in p/oéra:n ot specified depth
X Loval in complotod holo on gpocitiod date

Core Photograph

Depth(m)}  Black

water Pressure Tests

® Volues in lugeons should be read
in conjunction with computation

sheels. Test sactions are indicated
by blacked in sirips.

Negative No.

8 White  Colour

M™aand
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BUREAU OF MINERAL ‘RESOURCES,,

Commenced

Logged by

Core borrel type _ ... _.___....

Coripleted . .. .. ___

Vertical scale_ . .. __._.___._.

Checked By. ... oo . _.__.._

U.__ Leave/ in completed hole on specified dote.

Haddmg ond Joint P/anu - Ang/n ore meosured relative ro a plane normal fo Ma core g/

Deafect Frequency — Number ol natural defects ( sheors, joints,froctures) per 25 cm of
core occurring at specifiad intarcept angle range.

water Lavel Measurements — X._ Leve! when hole in progress at spacified dep’h.

by blacked in srr/ps

PROJECT ,.5£4_CQNNEAA Tonen.. CaENTRE ... .. '
GEOLOGY & GEOPHYSICS DRI NI 5o, EE SN el = HOLE NO.3 .
GEOLOGICAL LOG OF DRILL MOLE ANGLE FrOM HORIZONTAL (6] DO DIRECTION
EO L LOG DRIL : coonuwnres.Qde.éZ&.(j.3‘.0,.000)_ R.L. OF COLLAR.. 590-Om |suee12 or 2,
Rock T it REEREBINE ] stect Freauency_] 5 5 [Water Pressure
ocund TP Dascnpnon- '§ §§ S § E g‘;s Frtcor;m RQD ln!e;copt ;anlo i S_?ruc'ures gs ‘?I':sr L::sssscl;se
Degres of Weathering |- Lithology,colour,strength,afc (5| ¢5 33~§ og‘a P 30 60 80 99 Joints,veins,seams,faults,etc | 2 J| (_ugeons) *
0O 6 12 B+ .
S. w. Fine 9rained, alarker 1% Mo ttled red /n
Volkaniee |27 37 po Tches| | v e places.
olcanics |” 21.2-2135m y T very fractured
Fawn faldspar- 97a. i 1 L ptsen
; B(n 20-3m - v 7 -B&m _
S.w. Fawn groundmaesgs v Very fractured 1
_ with epidofe pathes 2250 — 2322 —2gm)
' VO/CdﬂICS Ferroma neS’aﬂS v clo se/y JOI"\ ted,
: ri 1e - ¢ta2. veins.
£nd af hole 23 22m I ) .
. 24
i ' &
] AT M N
] L B ]
A LL__”‘ i 17
; [l e el o
: R
1
1
DFill 1yD® -« oo e e ‘Notes 5 Water Pressure Tests
Feed_ . . .. . .. Frocture Log — Number of fractures per 25 cm of core. Zones of core loss blocked in ® Valuas i lugeons should be read

n conyunction with computarion
shee’s. Test sections are indicated

Core Photograph Negative No.

Depth(m) Black & White  Colour

amoa & lmep= A



BUREAU OF MINERAL RESOURCES,
GEOLOGY & GEOPHYSICS

GEOLOCICAL LOG OF DRILL HOLE

PROJECT

LOCATION _ .. ._.Seclion 54 (eastern_ s jole) HOLE NO 4
ANGLE FROM HORIZONTAL (8) 90° DIRECTINN ST
CuORDINATES /778,000 ©78 476 o ot Ak 590 90 m |sues /7 o 7

.. BeccavnEr Town * CenTRE

: o »T. - -
Rock Type Description g .g o> g § E £ :“.:5 [Fracture _20_':5'_!::_0_792_0_95!1 - Structures = E IWater Pressure
and ; el 8ol 35819 Log |RQD| intercept Angle ) = 2| Test Losses
Degree of Weatherin Lithology, colour,atrength,etc Sl 52 |=R8|0Ry 9 b 30 60 80 90| Joints,veins,seams,faults,etc | £ 3 ne)
] ol o 50 8 s ( 0 ; (Lugeons)
[ 18 - =
No core ] . B S S
1 4
E.w. Bropmn- yellow saady _::
) clay withcoarse guarta| |- o 2
Rhyodacite ¢ s0mé mica, rock s 6 _ —
froagments ; weak. —_
' ' 31
No core i }
EW-HwW Fawn ,coarse groined, v * Fractured zone 4-4-
froctured, weak. v 4 Am .
/100 .
g Ew. £ .$ —
Rhyodacite aones of sandy g 1 s and ehlorile o
clay quartz ¢ rock - | ).O'.'d_s‘
Fragnanf:. v 6 7T -
- P ST R RSO ST PR loo =
Hw Rhyodacite |- piarite ool
] Ay above with Ew. zones| i/ 90 s Clay Fe on JoinTs, open
H.w. Rhyodadte of cldy,r-ocl"rc’nncn'h, #o8” ]0"""3', 972 verns.
quarta i | Fractured 665-£-75m .
Hiw. ., Fractured with weaker V| N L -
Rhvodacit clay ond rvek F"_]"‘“"fl v Ma r
yosaciie lisams , weak (crumbley fe.clay, chlorite on
in Aand). v 9 T 'joinf's.
. v 320 T ':"
M.~ Hw. Coarte qrained with * - N Closely jointed open
Rhyodacite chlorite patches ; strony. v oM ! jorats wmith 0 [ q12.veins .
~ | Gray 9reen +chlorite 100 Ll L...].._|Closely jointd joirs
M¥. Rhyodacite + coarse qfx. Strong. discontinuous. Tight, Fe.
MW - S Less alteration to chklon’d |V " 1 Joints less Fe staned
. pole fawn -’re_,: to green, - e -h'JA ter,more contin-
RAyoJael'fE cwarse to medium v ; I wous.
. (¢~
’ramed. Sfro:u.,. E.w. v 1240 Chlorite om )'a.'afs‘
seams with clay « rock +— s‘fr'm,ers ,Thin 9fa.
(ra’m(nfn_ "4 100 3 B veins. Clos‘ly j*-(2¢m). 1
Slickensiades,
S.w. Fawn with guarta(to v ’!QM_ T ‘ff )05""5 with
. Smm ). White €eldspar BB ; _ _ ] c_l.{or/fe ..Fe,c./ay,
Rl\yodac'rfe_ (some _a/l‘.r,',,y %o ‘P"‘/’k 4 .“* ) ) el slickensides .
/aibite), V {loo | ® Thin guarfa ve ns. 1
kmmajhggbns-'ch/orife 15D
v ' . °_60°
Strong, core preces v . 1 : =i = Joints oip 30°-60
G ~20¢cm. v 100 R S - To core.
More weathered-/4-2m o
: : )4 17.3
End of hole 17:30m.
' 8
/9
* Notes Water Pressure Tests

Mayhen toco

Orill type
Feradlevhancal. Pull _Down._
Core barrel type _Triefus __
oriller ... & . kKeast. ... ..
Commenced _ _A'_‘{a.y_ i?g B A

Comipleted . . . f’_‘! _.'.7.5.- » Zed

£,
Logged by L. KQ.IC!‘LyCC'L ] S
Vertical scale . _lt@0 H.w.

Checked by . 6 .8riscoe. . __.

S.w.

‘core occurring at spacitiad intercept angle range.

X__ Leve/ in completed hole on specified dale.

Extre~me fy weathered
Highly weathered

S /,'jhf/, weathered

“Mw. Moderately weathered

Fracture -Log — Number of fractures per 25cm of core. Zones of core /oss ’blackaé in
Bedding and Joint Planes — Angles are measured relative to a p/ane normal 10 1he core oxis] gpecrs Tast sactions ore indicated

Defect Frequancy — Number of natural datects (shears, joints,froctures) per 25cm of

Worer Leve! Measurements — _X__ Leve! when hole in progress ot specified deplh.

® Values in lugeons should be read
in conjunction with computation

by blacked in strips.

Core Photograph Negativa No.

Depth(m)  Black & White  Colour
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oKL AU OF Ml

GEOLOGICAL

NERAL - RESOURCES,

GEOLOGY & GEOPHYSICS

LOG OF DRILL HOLE

PROJECT _
LOCATION _ e

ANGLE FROM HORIZONTAL (e)..90°. -
COORDINATES

DIRECTION .
R.L. OF COLLAR

BEA CONNEN ... Town. . . CEN TRE .

- \
_|HOLE no 57

|sHeeT./ oF /

Orill type . ”ﬂ)ﬂ hew. 1000 : :
Frad Mechonicol Pull Downl Fraclura Log — Number of fractures per.25cm of cora. Zones ol core loss.blacked in

Triefus

Core barrel type _ .

Checked by _ ..

Defecr Frequency — Number of notural defects (sheors, joints,froctures) per 25¢m of

Woter Leval Measurements — _X_ Leve/ when hole in prograss at specified depth.

Drilter. . ._ 4. KeasT _ ___
Commenced . . J ne. . '79
Completed .. June '7%
Logged by 6-8ri sca@ .. 5“1 Eq‘f‘fame/y
Vertical scale. . .| 110.© Hw.
..
S.W

core occurring at specified intercapt angle rangs.

X Level/ in completed hola on specified
wea thaered

H,‘gl\/r wea thared

Mo eralely weathered

Slightly weathered

date.

by blocked in sfrlps

Depth (m)

® Valuas 11 lugeons shoulid be s el

Bead a J ? PY - A n conjunction with ¢ompatofion
edding an omn onas ngla! ore measured rel/utive to apl/ane normal 10 Ihe core vxig 9n68rs Test secrions are indicalted

Core Photograph Negative No

Black 8 White

@ >
ovsrr |82 SREE L E bl TR T e H i
Degres of Weathering | - Lithology, colour strength, etc g-&" So\c’i 3!;3 = o 30 e ,;% s0| Joints ,veins, seams,fouits,stc | £ 3| (Lugeons) *
) € 12 18«
. | e
. No Core 1 ‘
) 1.3 d 1 —
Clay ; Hw.-m Fractured rock frag.| [ 6 ] ' ]
. in grey plastic clay ; == 2 AV S e ]
Volcanics kh akl-orangg mottfed| |-— ' - -
j_qndy c/ay. - 2B . T
2 Corgk ﬂ e S L e ias
HW -Mw Fractured fawn to VV 3‘:_ - = CIose/y €ractured
Volcanics |9rey=-green rock in i ) ] 345 -3 -85m
clay (ov- size 2em), v 4 i = i
3 Vv . 1 r T |
) . e, v &-75 1 ! 1
Fine ,Braud bands y s ; e Fe,cloy on open
and shff c/m, seams. _ Jjoints : closely
vl e g o et
) 6-45 - i
.1 . Very closely ¥ N R R R L—bed o] Haematite =
Volcanics | fractured ond v 7 | [ imonite cl
. S, 11s 1 i g ST Sl Ol )
Jjointed . eak. v ! T | demenite,s clay on
) Vi~ . B A )’Oln ts.
Cloay ond £ine il 8 - O A I
v | ) SO B B
grovel bonds. v A I .
Ng Core ) L === )
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