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LT L SUMMARY,

1. - The rock on both sides of the Coltter River Valley

near the dam is felspar-quartz porphyry. Due to the steepness
of slope there is only shallow soil cover on the northern side,
"but the gentler southern slope is largely covered by soil and
scree which are from four $o eight feet deep. A steeply dippin
fault passes under the dam near its northern end, and the
_proposed extensions will cross a ten foot wide crush zone at
the southern end, L ' .

Le Ro diffieulty in eonstruction %:11 arise from the
presence of the thult, as the extended wall will pass to the
north of it. However, it is sugpgested that & hole be drilled
north t hrough the fault from a point near the foot of the
apron, so that eny additional flow due to increese of head may
be detected; grouting would be necessary if such {low takes
places. L . ' .

The rock in the crush zone is deeply weatheredg it will
have to be excavated down to fresh material, and grouting will
be necessary to prevent the permeation of water through even
the unweathered rock, which will be traversed by surfaces of
movement like those seen gt the surface. The necessity for
removing the thick layer of scree and soil on the southern
side of the valley will add to the cost of the work.

- 80 far no leakage appears Lo have taken place through
joints in the porphyry, and it mey be assmed that this
condition will continue when the wall is raised; 4in any ease,
any possible leakage through joints will prabably be emply
provided against in dealing with the fault and the crush zone,

3o The proposed aggregate for the extensions is a
felspar~quartz porphyry whose groundmass is much finer than
that of the porphyry uscd in the existing wall. Arrangements
are in hand to have the new aggregete tested; because porphyries
with fine-grained groundmasses may contain opaline or
‘chalcedonic silica which will react with high-alkall cement.

- ANTRODUCTION,

On 29th Septenber, 1248, the viriter, assisted by
K. R, Fleighman, spent one dsy examining the rocks of the Cotter
River Valley in the neighbourhood of the dam and mapping
geologlcal features whichwuld have a bearing on the proposed
extensions, Representative rocks were collected from the
quarries on the right bank of the River below the dam, The
mapping was done by chain, compass and Abney level,
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The rock on both sidea of the valley 13 massive
felspar—quartz POIEPLYTY . A
. Prom the engineering point of view the most 1mportant

structures are & fault on the northern side of the dam and
a crush zone on the southern side,

The fault 1s exposed over a lenﬁﬁh of aboat 1E Teet
beginning from the top of the path on the left bank of the
stream (see Plate 1). Its strike hew is 700%F, and dip B5C°SSE.
A minor fault brancﬁes off at & point ebout 8 feet from the
south western end (as exposed) of the main one; its dip 1is
869N, Gouge in the main fault reaches a maximum thickness
of 1 foot, The small gully itrerdinz NNE from near the top of
‘the path is due to the fault's extending in that direction;

e s8light change in strike to 809 was noted there. The rock in
the gully is fairly heavily weathered, shereas the outcrops on
either side of it are solid and more or less fresh at the
surface, : .

Rather irregular jointing at a short distance north of
- the dem ralling was mcasured as follows 3

‘Strike 125°, Dip 60° NE - i g; ,
.o 1500, ® 650 NE : SR
.o 1550 ® 459 wsw' (major)

At 8 point 70 feet down the path from the z'ail'ing9
the following Jointing was recorded @ ,

. 8trike 130 Dip 85° w -
" 269, * 100 £0° WNW S

. 95°8 " 809 8 T

o o1a70, v 48° Im R 1

: The most important of these joint~directions appears
t0 be that striking 26° and dipping 109-200 WHW, It shows up
strongly on the c¢liff face sbout 30 fect above the point -where
the readings were taken, and in the first 40 feet downhill from
the railing water 1s seeping-out of a flat-dipping joint of
gimiler strike; Ghis Jjoint is actuulliy open over lengths of
. several feet for wilths of up to half an inch., - .

- On the south side of the dam & crush zone about 10 feet
wide is exposed (see Plate 1)}. This zone strikes 70°, dips

700 SR and follows rather closely the base of the apron down
the side of the gully. The rock in & small quarry on the

northern side of the crush zone just above the level of the wall

is so0lid and fresh, whereas that in the e¢rush zone itself is
rather friable, deeply weathered and strongly iron-stained,
generally muceih more 80 than that near the northern fault.
Actual movement in the crush zone was probably small; however
the rocks there were moderately squeczed and are traversed by
irregular, semi-parallel surfaces of movement whose spatisl
concentration and individual intensity diminish dutwards from
the centre of the zone. A large amount of seree and soll lies
op the slope above the dam, making it impossible to trace the
crush zone more than sboui 40 foct (plan distance) uphill from
the end of the wall; however, for constructional purposes,
it 1s safe to assume that it will continue for at least another
100 feet towards the south west, i

®» All bearings given as {rue.
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In the small quarry at the southern end of the dem the
porphyry is only slightly weathered. The depth of severe -
weathering plus accuwmlated scree as seen in profile aebove
the quarry face and to the south and south west thereof 18
4 to 8 i’eet. R P R

s Following are joint reesdings teken in the querry :-

" Btrike 20, Dip 85 ESE o
S 3o 40° Wi -

’ * CFH . .
W 420, " 800 SK Lo R
v oo 303%, w 85%g LTl
W 1100 ® 50O sSW .7 . o~
noo1129, © 600-750 ssw.o .- T L B
©ow 1289, o om0 SW S L
L.® 1800, ® 180-25° W, . L. _u

. A slickensided surface in the quarry strikes 166§° and
dips 40%E; the striations run in the direction of strike.

ENGIHEERI NG CROLOGY

L.eakage through Jjoint plenes does not appear to be
‘taking place now, and therefore the pregence of Joints should
not have & very important bearing on tne problem of raising
the dam, In any case, any possible leskage elong joint planes
ghould be more than edeguately cared for in the process of
dealing with the difficultles presented by the fault end the
erush zone. :

-

&, HNorthern Fault. , - w iff T e

-

e

Up to the time cf the examination water did not deem

t0 have been escaping through the fault. This is probably due

- partly to the fact that the concrete is well bedded down on
fresh rock, and partly o the presence of rather impervious

© ¢layey gouge in the faulb,

However, if the dam is raised, i% is not unlikely that

the additionsl head would cause water to seep through the .fault.
It isaiggested, therefore, that a horizontsl or slightly upward-

ly directed hole be drilled due north through the fault from
a position near the bass of the apron (see Plate 1}. Flow
from this hole would ghow seasonal variation, of course, and
would not, unless an indicaior 13 placed in the reservoir,

show whether walter is egcaping from the s&orage basin; however,

4T there is any {additional) escape of water due to increased
hydrostatic head after the vall ls’'relsed, this wouvld easily
be made apparent. If leaksge is found, the rock in the

. vivinity of the fault could then be grouteds

The fault will nct interfere with the new structural

work, because the wall will be placed to the north of 1t, where

_ ths rock 1is fresh and solid. (See Plates 1 and 2)e

B. Southern Crush Zone,,

Tt 16 certain that the cost and ﬁwﬁficulty of

construction will be increased by the presence of the crush zone

Furthermore, the quantity of scree and the deeper weathering
on the gentler slope on this side of the valley will add to the
cost quite independently,

The weethered rock in the crush zone is s0 frisble
that a deep excavation will have to be mede before anything
like fresh rock csn be expected. It 1s suggested, then, that
the erush zone and neighbouring rocks be tested by excavating
down o rock whieh will be B01id euough for bedding the

foundations, part of which wiil be witihin the crush zone over
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a plan length of sbout 70 feet if the wall 13 raised 40 feet
(aee Plates 1 and 2. e
Gpouting will almost certainly be necessary even if the
. oonerete is laid on fresh rock, because the surfaces of movement
will still be present in the cruah zone gt depth, and they will
very probsbly sllow eacape of weater evenuunﬁer a comparatively
small head, . . . )

As the crush zone, if not sdeqnately treated, may well
impart structural vweskness o the whole wall and cause loss
of water as well, it ies rccommended that it be closely
investigated; not only by excavation but by drilling elso,
if this should be conslidered to be advantageous as the work goes
on, JIf this investigation is sufficiently thorough and provision
is made egainst sny source of weskness that may be revealed, there
s, 8t present, no discemible reason why the proposed additions
to the dam should not be successfully completed, provided also
that the concrete in the present dam is sound enough to bear the
edaltional strains that will be,placed ypon it

-~ TR . ~
s .

I\OL‘Lb O} AGGERGA TES»

A description of the porphyry used ss agpregate in the
present wall wes given by P.,B. Nye and II,B., Owen in Mineral
- Resources Survey Report No, 1944/25,which wes sent %o '
Mr. L. Thornton on 156%th August, 1944, They also discussed
the properties on the rock ivom the point of view of their
probable gffuets on the concrete,

It is ;nhended here 0 give a generalized desoription
. of the rock from the quarries on the right bank of the Cotter
. River, downstream from the dam, for comparison with that above
the dam on the left banic ou whe Niver. The rock from the latter
place will probably be used ac agsregabe in the proposed
extensions, - ) ..

@ Rock from qugrries on right bank of Cotter River
below the dam,

In the hand-specimen this is a mediun~grey porphyry
carrying phenoorysts of white felspar éid vitrecus aartz. -
A l1little pyrite and possible chalcopyrite are visible to the
naked eye. Scabbered)xenvlithic fragmenta~ of milky quartz
are present,

In several places in the quarries the rock is quite
heavily pyritised, and this material; when weathered, becomes
strongly stained with limonizta.

The groundmass of the porphyry cousists of felspar (75
per cent.), chlorite (20 per cent.) aid querts (5 per cent.),
The everage grainsize ol ithe {elspar end quartz is 0,14 mm.,
whereas the chlorite is much finer-grained (0,01 mm, or less).

Among  the phenocryutalline minsrals, felapar is
"predominsnt; next in order of abundance is an altered
ferromagnesian and finglly there is quarisz,
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‘A6 far 85 could be determined, all of the felspar is
plagloclase, .which is found in two penerations of crystals
having the approximate composition Abgy (anaesine)

A little sericite has formed ss an algeratign product in the
andesine, :

No primery ferromagnesian remains. The mineral (or
minerala) is novw representcd by ehlorite and leucoxene, which
may have been derived from bilotite, though the shapes of some
of the cryetals suggest that the sltersiion produets may in
part, ot least, be pseudomorphous affer pyrcxene or amphibole,

Quartz phenocrvsts rake up between 8 and 10 ner cent
of the whole rock., Soms of the grains of this mineral hava
been strongly corroded st a late~magmatic stage.

o Acoessory minerals in the groundniass are leucoxene,
ziraon, and apstite. No pyrite appears in the elide st hand,

If the rock is intrusive, it isc a grqndodiorite—gogghzgx;

‘4f it is volcanle, it is a dacites. The relatively coarse
groundmass euggests ithat tue. rock is inkrusive,

~be Rock Pfrom left bank of Cotter Rivar gbhove the dam,

o In the hand spe cimen this rock differs *rom the one’
Jnst deseribed in four respscis - . .

1. Its zroundmass is davker grey
2., The felspar 1is flesh-coloured
3. The quartz phenocrysts eare larger . )
" 4, The percentage (15 to 20} of phenoorystalline
ST quertz ls higher, A

The grounﬂmass is almost Fire enough t0 be called
felsitic; 1its average gralnsize 1s sbout 0,02 mm.. It appears
to conslst elmost entirely of felspar, but some chlorite and
a little gquartz and sericite are also present,

. The porphyritic crystols commrise felspar, alteration
products of ferromagnesian minerels, and quartz,

o 'No undcubted orthoclase wam identified among ohe two-
generations of Telspar pLehocrystq which must, therefore, be

taken as belng largely or en rely pla ioclase, ‘whose

- composition was found 0 be Abg (andesine) Small

quantities of goisite and seriezte bccur as alteration products

in the andesine. One glomeroporvhyritie mass of felspar

cryatals was noted in the slide, CL

There ay have been more than ona primary ferromagnesian
mineral present, That this 1s posnible is shovn by the several
corbinations of alteraiion pr aducts which now represent them,
By far the most comraon cnmbinﬁt*on is cehlorite + black iron ore
+ leucoxens, Othcrs are chloriie + black iron ore 4+ leucoxene
+ haematite; chlorite + leundxene 4 black iron ore + felspar;
sericits + ehlorite + black iron ore + leucoxenay and chlorite
+ leucorene 4+ felanar + gericite. Agirezates of these minerals
are obviously pseudomornhous after some primary subhedrsl {0
euhedral crystais, which were probsbly bilotite, but in soms
cases appear to have been pyroxene or amphibole.
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In addition there sre irregular messes of ehlorite
glone., These are of various sigzes, and the chlorite polarizes
4n anomalous browns, whereas the chlorite in the aggregates

reviously described has anomalous grey-blue interference-colours,

It 1s not possible to make a statement regarding the origin
of this chlorite, though it mgy be that the mineral was
introduced during the process/ alteration which has attacked
the ferromagnesians and the andesine. .

As in the rock from the quarries, the quartz is fairly
commonly corroded.

Accessories are leueoxene, ‘haematite, zircon and apatite.

- The rock is a_g;anodioritegporphxgz

t

Probably the only significant difference between these-
two rocks is that the groundmass of the rock which it is
proposed to use as aggregate is finer than that of the one
used in the present dam, Though this in 1itself is not
necessarily a disqualifying faetor, arrangements have been made
to have the rock tested for reactivityhiith the type of cement
which is likely to be used in the econstruction, as it has been
found that some felsites and acid porphyries reasct with high-
alkali cements, particularly in cases wvwherg the grounimass is
" fine-grained and msy contaln opaline or chaleedonioc silics,

: No pyrite was noted in the newly-selected aggregate, and
this 1s a point in its favour., It 1ls slways possible that. :
pyrite will oxidise and cause weakness in concrete through the

formation of sulphate,

- " .- - CORCIUSIORS -

An exemination of the Cotter River valley in the
neighbourhood of the dam has shown the presence of a fault; of
a crush zone and of jointing in the porphyry..

The Jointing should cauwse no diffiecult{y, as the present
dam does not appear to have been affected thereby, nor should
the northern fault cesuse concern, largely for the same reason,
though it is suggested that a hole bhe drillsd through the fauld
to sscertain whether vater will escape when the«iam is raisged,
I it does, grouting will be necessary,

The erush zone which will be taker in by the extended
wall on the right bank of the River, though presenting
difficulties which should be fairly readily soluble, needs
careful investigation, first by excavation and sccondly by
érilling, if this 1s.thought necessary during the progress of
the work, It would be sdvisable to grout part of the ¢ rush zona,
because 1t 1s anticipated that the rock therein will not be
impervious &ven when all weathered materiel is removed..

: Compsrison of the proposed new agrregate with that used
" in the present wall reveals no obvious deleferious propertles
in the new rock. However, on account ol i%s finer grain, it is
imperative that 1t be thoroughly tested at the laboratories of
the C.8.I.R., Division of Indusirial Chemisiry, before
construction begins., 7F% would be convenlient to test a possible
slternative aggregate at the same time, in case the proposed

materiel 1is unsuitsble, “T?/ KS,QQQNAL'
- W, B. DALLWITZ

Camberra, A,C.T, PETROLOGIST ¢

23rd Pebruary, 1949,
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