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INTRODUCTION.

Investigations have been extended to Dam Site C
because detailed exploration of Dam Site A has indicated that
the eastern abutment does not provide adequate strength for
construction of an arch dam,

Dam Site C is situated in quartzite in a valley
gorge which promises suitable abutments for an arch dam andg,
although the site is some 4 miles further up-stream from A,
an arch dam at Site C, to impound the. required storage, would
cost less than a gravity dam to meet the same requirements at
Site A, - '

A road-bench has been cut for about three miles up-
stream from Site A along the western bank of the river, to the
vicinity of Site C and is now trafficable to vehicles. Geol-
ogical investigations were started at Site C on the 9th July
but have not been continuous due to access difficulties and to
the incidence of snow and rain. Although efficiency is
decreased under these conditions the work was pushed ahead
to provide some immediate information on the prospects of the
site for the designing engineers and on the location of
essential drilling targets.

The Site is covered by thick scrub which would have
made plane table mapping too slow, but, as the Site has been
surveyed, geological mapping is being done by plot-as-you-go
compass and tape traverses controlled from the engineering
survey pegs. Geological mapping to date has been shared by
the writer, J. Foweraker and G. Burton.

It is emphasised that this is only a progress report
on work which is far from complete. However, examination does

indicate that the site well warrants a drilling programme to
complete investigation.

GEOLOGY.

Site C lies in a valley gorge in the Tidbinbillla
Quartzite which the writer considers 1s probably Silurian
in age. Beds of the Quartzite have been hardened by thermal
metamorphism of the intrusive Silurian granite which crops
out some 600 feet north of the proposed wall on the western
abutment; some quarter of a mile east of the eastern abutment,
and may well underlie Quartzite in the river at the proposed
dam. The granite 1is, in most places, a medium to coarse
grained bilotite: granite; it has not been studied in detail
as yet because, on present information, it does not appear
in the foundations of the dam.

The western limit of the Tidbinbilla Quartzite, and
of the granite, is the Cotter Fault which runs in meridional
direction some 1200 feet west of Site C (see Plate 1). The
fault probably dips at a high angle to the west and is
regarded as a high-angle reverse. '

i The amount of rock outcrop in the area is less
than was expected and, in outcrop mapping areas of outcrop
and areas covered by boulder scree or by soil and scree have
been delineated. ;

Beds of the Tidbinbilla Quartzite at the dam site
show a general meridional strike with dips ranging from 18-25°
to the west. The stratigraphic succession from the fault
saddle in the west to the eastern abutment has been worked out
and, for ready reference, has been divided into informal
"members", as shown on Plate 2. More detail will be
available when costeans have been completed.
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. The main rock type is a fine to medium grained
sandstone with varying degress of silicification. More
correctly, these rocks include both quartz-sandstone and
quartz-greywacke and consist of quartz grains with sericitic

or chloritic matrix varying from gbout 5 to 15%. Member 1, neevr
et the top of the sequence on the saddle, is a quartzite and
shows slightly more silicification than observed in the

middle members of the sequence. Members 5 and 6, in the
river, areaalso gquartzite and suggest that granite may

underlie the rocks in the river bed. Finer grained sediments -
interbeds of siltstone and claystone - occur in Member 3, and
some have been observed in costean No. 1, near proposed top
water level.

The marker bed, a prominent bed of hornfels (a
metamorphosed and closely-jointed claystone or ashstone) is
most useful in tracing structure and also indicates that
clayey interbeds are likely to be hardened by contacted meta-
morphism and thus are less likely to provide the foundation
problems commonly assoclated with claystone bands. The bands
found in costean No. 1 appear, however, little hardened but
these are 1n the zone of weathering and thin sections are
. being cut to investigate their mineral constitution.

The occurrence of calcareous beds within the segquence
is. under investigation; the presence of an actinolite-quartz
rock in Member 3 - an alteration product of a calcareous or
dolomitic quartz-greywacke - indicates that some calcareous
beds occur. No additlonal examples have been found but since
metamorphism would readily affect calcareous sediments 1t is
likely that any original calcareous interbeds would be altered
to fairly competent rocks. .

Traces of bedding can be found in all members and
range from indistinct bedding in otherwise massive rock to
beds ranging from 2" to 6' or more. For instance, bedding in
Member 5 ranges from 6" to 6' and averages about 12". Fine
bedding is markedly developed only 1in Member 3 where finely
bedded fine sands (found in scree) may well be interbedded
with silts.

¢ me as sma mc,

A finely bedded and partially brecciated sandstone
occurs below the more massive beds of Member 7 on the eastern.
abutment; the character of this bed and the cause of breccilation :
is being investigated. This bed could prove a useful marker in
the sub-surface section across the river.

The quartzite of Member 2, which crops out high on
the western abutment 1s being investigated as a local source of
aggregate. The nearest deposit of stream sand is at Top Flats,
about 2 miles downstream from Site C. Investigation of this
source has yet to be completed.

STRUCTURE.

The overall structure at the site has been sought by
mapping the hornfels marker bed (see Beological Map). The bed
has been found on both sides of the site and inter-relates the
sequences on both abutments, Strike and dip as determined from
the trace of the marker bed and that determined from local bedding
planes are in fairly close agreement and indicate a trend between
3500 and 10° with westerly dip ranging from 18° to 25°, and
averaging 20°,

The marker bed has been traced without displacement
across the line of the proposed wall on both abutments and its
position in the section across the river (see Geological Section)
leaves no room for a major displacement between the two abutments.

However, mapping so far as revealed three breaks in
this otherwise uniformly west-dipping structure. Two of these
lie up-stream and one down-stream from the proposed wall. These :
“breaks are as follows:- !

t
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(1) A fault or shear zone with a throw of about 12-15 ft.
displaces the marker bed about 80' up-stream from the
wall on the western abutment (see Geological Map).
The fault zone 1is largely obscured by scree, but some
s8ilicificatlion is apparent. The strike is probably
south-east and the dip close to vertical with down-
throw to the west.

Reconnalssance suggests that this fault zone can be
traced up the eastern abutment some 200' up-stream .
from the wall. The fault is not sufficiently close
to the proposed wall to present any engineering
difficulties. '

(2) Mapping on the western abutment, east of Bench Mark 89
and well down-stream from the wall, has falled to pick
up the marker bed in its calculated position. Fault
displacement is suspected and this area will be
investigated in detail. Faulting here is well
removed from the proposed wall but may cut the
proposed diversion tunnel,

(3) The third breask in structure occurs at the sharp
bend in the river some 300' up-stream from the
proposed wall. Definite dlsplacement of the marker
bed appeared to indicate the existence of a fault
with a throw of about 30' striking a little east of
north and trending along the river. A fault in this
position would traverse the wall and could promote
leakage, if not weakness in foundation. The
delineation of this possible fault was important,
and considerable time had to be devoted to the
detailed search of the scrub and scree-covered area
up~-stream from the wall. Mapping has revealed no
evidence whatsoever of faults trending with the :
river; in fact, the structural anomaly at the river
bend still defies explanation by sub-surface faulting. !
A Teasible explanation, now being investigated, 1s i
that the displacement is the result of a land slip.
In this case, the anomaly has no direct bearing on
the proposed site of the wall. The possibility of
faults trending with the river will, in any case,
be checked by drilling.

The competent sandstones forming the dam site are
well jointed and detailed study of join{frequency and direction,
as well as the water pressure testing of drill holes, will be
carried out in the investigation of problems of leakage. The
strike and dip of major joints, but not their frequency, are
shown on the accompanying geological plan.

ENGINEERING GEOLOGY.

Evidence from detailed geologiéal mapping, and
that from three costeans, indicates that Site C well warrants
a drilling programme to complete the investigation.

The greater part of both abutments lies in bedded
sandstone and quartzite with increased silicification in the .
lower beds on both sides of the gorge. 4

There are few interbeds of siltstone or claystone
and these are likely to be fairly competent below the zone of
weathering due to alteration from the neighbouring granite mass.

G
Detailed mapping of thgf?gult at Dam Site C has been
completed in the viminity of the western abutment. The length,
of fault zone across the fault saddle, above the top water
level of the proposed dam, is approximately 1,000 ft., which
is more than was anticipated, and evidence of a water table
north of the saddle, approximately at top water level, indicates’
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that the chances of leskage through the fault zone are
insignificant,

However, there are a number of points whicﬁ need
careful investigation by drilling and by surface work.

(1) On the eastern abutment, near river level, Member 7
is underlain by a thinly bedded sandstone which has
weathered deeply at the base of the cliff on the
down-stream side of the eastern abutment. The
character and thickness of these beds and their
exact position underneath the proposed wall will be
sought so that the possibility of slip, induced along
the westerly dipping bedding planes, can be assessed.

(2) The eastern abutment looks solid but the extent to
which joint blocks have 'crept' on the gently dipping
bedding plenes needs further investigation.

(3) Present evidence does not favour faulting along the
river between the abutments but drill holes will
check this. Any displacement will be obvious if
the thinly bedded sandstone below the base of Menmber 7
can be recognised in drill holes.

(4) The study of jointing in relation to foundations
and possible leakage has already been mentioned.

-(5) A zoﬁe of silicification, shown up in costean No. 2,
on the western abutment needs further delineation.

(6) The western abutment near top water level needs .
investigation by drilling to establish the character
of the claystone interbeds at the bottom of Member 3
in which the top of the wall will be emplaced.’

FROSPOED DIAMOND DRILL PROGRAMME,

A tenative diamond drilling programme has been

- _worked out and the approximate location of holes is shown on

the accompanying plan and section. This programme is a .
minimum one and is likely to be changed as sub-surface date
become available. The holes have been numbered in order of
importance according to present geological information. The
totel footage of the tentative drilling programme is approxi-
mately 750 feet. .

The programme should have started on the eastern
abutment but, as access will not be secured for a week or so,
a start will have to be made on D.D.3 which has been designed
to explore under the river and beneath the wall from the
western side. The sequence of further drilling will, to
some extent, depend on the results of D.D.3 but, if access
to the eastern bank is not available when D.D.3 is completed,
D.D.l, & vertical hole within the proposed wall near water
level, will have to be drilled.

The drill should then be shifted to the eastern
abutment and, unless the programme is changed, holes drilled
in the order - 1, 2, 3.

It may be desirable to drill a second angle-hole
under the river from the eastern abutment; this does not
appear essential at present and a decision may well awalt
sub-surface data from early drill holes.

The proving of the upper part of the western abutment
and exploration of the ridge above top water level and to the

" level of the proposed diversion tunnel may be left to the end

of the programme.



C/ear/'n‘g fOf'

AMA /./2. c=a mp

O\

S,-/
/////,,/, - \/

- .}‘L?ﬁ)o 5/0C/<//29

/ oo COrrring m /
/ TS

4'/3———\‘&&5(7/'(4(.
\ srreo! s/l NS.S.

MEMEE

2+39'026 /
25 \ /M OGRLSS GLOLOG/ICAL AN

PN s &3’
* 2436 ’§Q3&

A\
| 7O 24
/01 \ 2438}\
/0 ~
Jd23
A

DAM SITE "C’

UPPER COTTER RIVER

Scale.- 5O Feer 1o //nch.

0 50 100 150 200
s O s D f = —————

Bureau of Minreral Resovrces. Conberr=.
%% /956,

Legend

Cow Flat Granite

| Tiobinbilla-Quartzite (Oufcrops), g/z- sandsrone,
! gfz - greywacke and quar/zie.

Shearad sitstone and gfz.greynd che (Fhy/lire)

:\ Hornfels Marker Bed

po.  Disturbed Ou/fcrops

B8s DBouvlder Scree

ss.  Soi and Scree.



P -";;L Tee 2

UPPER COTTER RIVER corerns
DAM SITE “C”

Section A-BL-C slong Froposed W3/
(Looking North)
8/70/ Mo Frisrrs
Stratigraphic Section - 77dbinbilla Quartzite et
(From Fault Saadle 1o Colfer River) ¢ 7o

Member [/

Scale of Feet
50 0 50 100 160 200
== — — —

b d
L

Mermber 2
Fine fo mediurn

o les SAITE T e

and Juartzife

/30"

Aorriber 3

,4/3/}7/)/ Fre
[ gramed
inferbedoed
esdrts sandstane
and
71./3/'/2 jre _/Wac:ée

/80

7 A
— PRAIEL QI | Hember 4
Koty Fine gramed
QuUIrtE Sardsrons
and
7uarfz gre _)/W&Q(’e C
70’ '
ﬁ u;ﬁrffﬂéf/-:; 7o’

Hember &
Farre 1o e olnsrrr

amred quarrz

Srratigraphy oFf Western Abuririernt:

2850 Sardlstone I1J 2850
. P /7‘ W/LE’/'[ 6‘/ T
PRI  [Ree i)k
s §
i Mermrber 7 ;\E ,
2800 | _ g\‘t i __12800
| Quartzite g) N |
\\g I ’ .*\\ &J‘ I
3 | o 70 v |
Scree r{ — N Leve/ J 0&_) @
T N : Rrverfeve/ i
2750 Tt e e NG '
b— _ | 2750
| |
! od | | |
R .cif1€ &
B e rc- N2
2700 ME : Z e € - g |
me and? — \
) — 2 2 b \\Oc,
E Fla : NG
eMB” r2if® o
M e dit Qu?
e e
i1 ot Vo7
F fldgr =T ST = i, -
58 — @ 3 /‘ee
— Q=
- [N )
— S S
- — le) S Or/ &/)O/ P -
2600 | __ € 3 ,d ST e o
In ﬂe ° <y ~ ‘So/be
MEM . g,aa ds7° AR ok, o
Fine 587 T T e
2550 | edded Gfej‘”/ o
yer®? rrz — s
n Qu? —
aﬁd — 7 E 9"
— M f‘/ﬂe
- Mam})’ rz sa”
z
2500 |__ Q‘Janua o
an
7
2450 |
_ N PROPOSED
2400 L_. DIVERSION TUNANEL
t »
Bureaw oFf Minera/ Resowrces - Carnberra. .41_94/37‘ /956 . : ,_,/ 7, .

/’,‘,'

‘.__.‘—_...
-
\'C




	Front Cover
	Table of Contents

	Introduction

	Geology

	Structure

	Engineering Geology

	Proposed Diamond Drill Programme

	Plate 1

	Plate 2




