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GEOLOGICAL RECONNAISSANCE OF THE PROPOSEDHYDRO~ELECTRIC 
~~ IN THE TUMUT-UPPER MURRUMBIDGEERrVER AREA. 

by 

J. F. IVANAC - ;--
and 

J. E.,!.; GLOVER. 

REPOgT NO. 1949L~ 

Geol. Sere No. 16 - ,. 

I. SUMMARY., 

An area of about 300 square miles has been geolc~i­
cally surveyed in the Upper Murrumbidgee - Tumut River area~ 
The object of the work was to investigate dam si tes and tun:lel 
lines in connection with a Hydro-Electric Scheme by which i'G :i,s 
proposed to transfer water from the Murrumbidgee River intc the 
Tumut River. 

Topographically the area may be divided into three 
sections:- the Bimberi highlands; the broad, gentle 
depression or warp drained by the Murrumbidgee river; and 
the markedly dissected portion drained by the Tumut and the 
Yarrangobilly rivers. 

Silurian sediments underlie Devonian sediments 
unconformably. Granodiorite porphyry and adamellite intrus;,ves, 
and dacite and basalt flows have been ma.:1ped. 

Two proposed dam sites were examined. At No. 4 dam 
site on the Murrumbidgee River the rocks consist of steeply 
di pping interbedded quartzi tes a)ld slates, which should pres:; nt 
few difficulties -in dam constryction. The other site, No. ;Z;,' 
at Lobb's Hole on the Tumut R-iver, lies mainly in granitic :':'OCk8, 
The proposed tunnel line from the Murrumbidgee river to the 
Tumut river will pass thrQugh approximately 6t miles of 
Silurian sediments, and 4* miles of Devonian sediments. ThE; 
contact is probably a faulted unconformity. The major problum 
in construct ing the tunnel line is likely to be control anc 
handling of inflowing water, particularly in Devonian sedimentc 
where porous beds will prob ably be ene ountered. Many sect iJ nc 
of the tunn-elline may need support, but a more detailed 
geological survey will be necessary before tunnelling condL~i. (,'::'0 

can be predicted. ' 

II. INTRODUCTlQ~. 

The Snowy River InVestigations Committee, on whinh 
the Commonwealth and the States of New South Wales a nd Victoria 
are represented, 'deCided that en alternative or supplementary 
HydrQ-Electric Scheme to the original Snowy River Scheme, should 
be investigated in ,the Tumut Valley area. Under this new scheme 
it is proposed to develop power iri the Tumut Valley by bringing 
in water, by means of tunnels and water-races, from the 
Eucumbene River, a branch of the Snowy River,from the Upper 
Tooma River, and from the Upper Murrumbidgee Ri~,ero 
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The scheme will involve "the construction of five 
dams . 

f 

No.,' 1 on the Eucumbene River near Adaminaby. 
No., 2 on the Tumut River 5 about 19 miles upstream 

No. 3 
No. 4 
No. 5 

from Lobb's Hole. 
on t he Murrumbidgee River at the "Gulf". 
on the Tumut River at Lobb's Hole: 
on the Tumut Ri ver at Blowering. 

The g3010gical reconnaissance of the area, in whish 
the dams and tunnels are to be constructed, has been shared by 
the Bur.eau of Mineral Resourc es, Geology and Geophys fcs and the 
Geological Survey of New South Wales. Geologists' from the 
Geological'Survey of N.S.W. have mapped the southern portion 
of the ar.ea, and have examined Dam Sites 1, 2 and 5 and the 
country along the proposed connecting tunnels. Geologists 
from the Bureau of Mineral Re'sources have mapped the northe.~'n 
portion of the area, and this report sets out the results o~ 
that survey, with special refere nc e tot he geology of Dam 
Sites 3 and 4 and of the tunnel line from the Upper !v.Iurrumbido;c,­
River to Middle Oreek. This tunnel is divided into two sec'~io~ 
one between the Upper Murrumbidgee storage and Power Station 
No.3, and the other between Power Station No. 3 and Power 
Station No.4. (See Plate 1). 

The country surveyed is approximately 300 square 
miles in area. The results have been plotted on the Snow L888c' 
Map, Lithograph No, 1, of the Lands Department of New South 
Wales. 

Aerial photographs were available of the southern 
portions of t he area examined by the Bureau. The topograph~_c 
detail of the Snow Leases map was found to be accurate and ch8 
map formed a useful base on which to plot the geology of bo':; 11 
photographed and unphotographed portions of the area. 

S orne five weeks were spent in the field. P ers onllcl 
of the party were J.F. Ivanac, geologist in charge, J.E~ Glover. 
W.A. McKinnon and J.J. Veevers. 

IIh_'roPOGRAPHY· 

The area examined consists of an elevated plateav 
which is being actively dissected by a rejuvenated, drainage 
sy.stem: This· drainage system embraces "parts of the Tumu'G, 
Murrumbidgee and Yarrangobilly rivers. (Plate 1). 

In the area covered by the plan the vertical rang~ 
is from 6,267 feet above sea level at Mt. Bimberi to 1,620 fet.:: 
at the Lobb' s Hole dam si te. Alo ng the tu nnel li ne it se lf t 'he 
range is from just under 4,100 feet at the eastern entrance to 
the tunnel on the Murrumbidgee river to approximately 2,000 i'u;-', 
at the western end. 

shows 

( a) 

(b) 

( c) 

The view from Mt. Bimberi, looking west-south-west ~ 

the surrounding highlands which include Mt. Morgan 
(6,147 feet) and Half Moon Peak (5,340 feet). 

the broad gentle depression or warp drained by the 
Murrumbidgee River; 

the markedly dissected portion drained by the Tumut 
and the Yarrangobilly rivers. 
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The discussion of the topography therefore naturally 
falls under the following heads :-

(a) Bimberi area and highlands above 5,000 feet; 

(b) Murrumbidgee Valley; 

(c) Tumut-Yarrangobilly river area. 

(a) ;!2.imberi~~" 

. This highlandal'ea averages 5,500 feet above sea level 
and is snow-covered during t he wi nter months. 

Vegetation is very dense on the steep mountain slopos, 
but is sparsely distributed on the sumrrlits, where snow 
gums and snow grass represent the major tree and plant 
cove~. 

I 

No well-defined drainage pattern exists in this 
portion; cascades, rapids and waterfalls are common 
along stream courses. 

The Murrumbidgee river cuts across the southern edge 
of' these highlands ina steep sid ed gorge. 

(b) 1!P.l?~LMu.!:E-U!!iQj.dgee Valleil.!. 

i. Murrumbid~River, 

The broad and gentle warp which fo~ms the valley of the 
Murrumbidgee river in this area trends from north-west to 
south-east through the highland area. This sector is 
separated from the Yarrangobilly-Tumut area by a north-­
south divide which joins Gooandra Trig. and Rules Poinb 
and thence continues in a north-westerly direction throueh 
Yarrangobilly Trig~ Station. 

The average height of the Upper Murrumbidgee section 
is between 4,000 and 5,000 feet. A few residuals of the 
highlands are present, such as Mt. Yarrangobilly (5,339 
feet), Mt. Nungar (5,611 feet), Mt. Nattung (5,309 feft)y 
and these serve as indicators of a onge extensive uplaud 
area. 

Land forms are mostly rounded hills trending in 
a north-south direction parallel to the strike of the 
count ry rocks. There. are very few abrupt scarps •. 
Valleys are flat-bottomed and contain a superficial venee"" 
of alluvium and detritus, probably deposited during 
a lacustrine cycle when the river was temporarily dammeoc 

The Murrumbidgee river, unlike the Tumut ri ver flows 
in a general southerly direction. Its overall course 
was determined by an older drainage system which exis~ed 
before uplift to the present level took placeQ Before 
the uplift~ the southerly flowing headwaters of the Sn::;Jwy 
were separ's~ed from the Murrumbidgee by a divide whici" 
was situated .to the north of the present divide. The 
tilting of the Monara peneplain enabled the capture of 
the Snowy head~~ters by the Murrumbidgee. This explains 
the south-easter~v direction of flow of the Murrumbidgee 
in the loc"ality, a'nlj its sudd}1n reversal to the north 
in the vicinity of G~oma. (Sussmilch, 1909). 
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In many places the river transgresses the structural 
trend of the Silurian rocks and may be cohoidereq '. 
an antecedent stream.. However, numerous right-angle 
bends in the river's course are due to the influence 
of the prevailing north-south trend of the country rocks. 

In the alluviated valleys in the upper reaches of t~1e 
river the gradient is gentle. In this portion the riY'er 
has numerous meanders in its course. Billabongs and 
cut-off meanders are common, but are developed only 
on a small scale. The alluviated part of the Murrumbjdge~ 
river extends upstream from the Gulf (at Dam site No.3 _. 
Plate 1). From the Gulf ,to Yaouk the Murrumbidgee fIr ws 
through disconnected steep-sided gorges, one of which . 
Yaouk, is very well-defined. This latter gorge is in 
hard granite which has been resistant to lateral' 
planation by river action and through which the river 
has ~aintained a fairly straight course. 

ii., Q:Q.Qer Str~.2' 

Nungar and Tantagara Creeks are strike streams whi( '.1 

drain into the Murrumbidgee river. These rivers have 
courses which were alluviated possibly by the formatil·.'l 
of lakes when the Murrumbidgee River was temporarily 

'dammed.. The courses of the se creeks are marked by 
numerous meanders and billabongs. 

(0) Tumut-YarrangQbilly River area. 

The rivers in this area are actively degrading the"·_: 
valleys as evidenced by the numerous rapids and wateri '111- , 
and the fact that terraces and river valleys are not . 
alluviated .. Valleys are V-shap'ed, ·very steep Sided, 8 JC 
thickly clothed with vegetation. Hill crests are 
generally flat topped in marked contrast to the steep 
fall of the valleys. 

The flattened hill crests represent remnants of an 
old plateau level which sloped westwards. 

i. YarrangobiIILBl~. 

This river flows south for part of its course alone 
the contact of the Silurian limestone and the overlyii I!, 
Devonian sediments. The limestone is very cavernous 
and numerous underground streams drain into the 

.Yarrangobilly river. 

Near the Yarrangobilly Caves the river turns south· 
wes t, and the nce flows into the Tumut river. Througrl<. .. ..;.t. 
the whole of its course downstream from the caves the 
river transgresses the structural trend of the DevoniE':.l~ 
North of the caves the river has cut through Devo nian 
shales e.nd slates and in places exposed the underlyinr 
Silurian metamorphics. 

i1. Tumut River, 

The Tumut river is an old stream which has been 
rejuvenated by the Kosc1.uskan uplift. Incised meandels 
are common features, and have resulted in thE formatic:l 
of asymmetrice.l valleys, due to meanders accentuating 
,erosion on alternate banks of the ri ver. 
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(d) gonclusi.9.!!£. 

The marked vGrio.tion in IDnd forms is the mos"!; 
significant feature to the engineer. In the 
Murrumb idgee valley area road construction 'will be 
on a comparatively mature land surface, with a 
consid erable thickness of surface soil cover; crab­
holes (shallow surface soil depressions) are common 
feotures; swamps are numerous along the valleys; 
snow covers most of the area during the winter months~ 

In the Tumut-Yarrangobilly area roads will hove to 
be cut in steeply sloping hillsides where soil cover 
is very thin; roads should be construccedso as to 
minimise the' risk of damage by landslip and flow undep 
the very wet climatic conditions; landslides have bee~-: 
noted along the ~ourse of the Yarrangobilly river o 

IV. GENERAL GEOLOGY .. 

In the area covered by the survey, Silurian se~ 
underlie Devonian unconformably., Granodiorite, porphyry ai 
adamellite intrusions and dacite and basalt flows were map' 

A. Q:eol.Q.gica).~ Successi.9.Q: 

OJ 

=-
~' 

The generalised geological succession may be ] 1. '?(, 

as follows 

Post Tertla:ry 

Tertiary 

? 

Devonian 

? 

Silurian 

B. S 11].!i an .. 

. 
, . 

Fault ing and uplift 0 

Basalt flows overlying river dcposj 

Porphyry 

(Dacite flows 
( Mar~ne Limestones 
(Interbedded continental 
,(lava flows" 

sed ime nt s at:,' 

Granodiorite and Adameilite 

(Limestones 
(Int erbedd,ed lightly metamorphos ed 
( sediments 0 

The Silurian sediments comprise a group of stee"f l' 

dipping sedirl:Gntary rocks which have been subjected tc 1('" 
regional metamorphismo These rocks have a predominant 'nor' 
south strike., They are partly marine and partly volcanic -
origin. The rocks may be divided into two groups 
(1) Metamorphics; (2) Limestones. 

(1) Met~.E£hi£.§.: The main rock types are quar·tzites~ 
phyllite, compacted siltstone.r tuffaceous rocks ane: 
slate. A sample taken from 1'2, milE;s west of Dam Sj::", 
No.4 is apparently a felspathized.argillacoous 
sediment o 

In general, samples sectioned sllo'l' :::.,vldencG 01 
marked volcanic activity associated iN:i.th nO:l.'7,"aal mb",'~ 
sed ime nt at ion. 

The granites and porphyries wh~c h i nt.rut'" ~;j~ 'J 

Silurian strata have, in common with t~1e tu:[~;:;: "':": ""1'). 

Silurian pyroclastiCS, a predominantly granc;..t::.o: 'i.t ,(: 
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composition~ This granodi0J:""i;~~~ Bff:i.nit.y between 
the intruded and intrusive rocks is one of the 
most significant resultR obtained 1'r.-;:J.rI1 A. micros::,I"<'h"'C 
examination of' sp-€cimens !"l""o-m. t.he a:r'eR. 

(2) Limestones; The limestones form a belt 4,000 feet 
wide,. and extend northward from the Yarrangobilly 
Caves for an indeterminate distance. The rock is 
very massive in appearance, white, reddish grey ~nd 
grey, ,,",ith a texture which varies from finely 
cryst8.1line to compact. The limestone is extremel~r 
cavernous 8.nd contains the famous Yarr8.ngobilly Ca"es o 

West-flowing streams in this locality pass through 
the limestones through caves and other channels., 

The limestone is richly fossilif~rous and several 
characteristic Silurian fossils were .collected.. No 
detailed descriptions of the fossils are yet availcblE, 
Types recognized among among the fossils collected are:-

Co !l£hid ium Knighti!, the corals F ayQ.§.i teg, 
Halysi t es, f!eliQli te£, bl'8.chbpods and crinoid 
stems. 

C.. @vonian. 

The western part of the area - west of a line 
running nort h-sou th from Yarrangobilly River and east of t ~.l(' 
Tumut River (Plate 1) - is occupied by Devonian sediments 
which unconformably overlie thE: rocks of Silurian age •.. The 
reconnaissance has shown that the Devonian sediments are m·)re 
flatly dipping than the Silurian strata.. In both periods 
vulcanism was associated with sedimentation •. 

The main rock types in the Devoriian are fossiliferouE 
limestone, conglomerate, shale, hornfels, tuffaceous sands·,onE. ~ 
grit, compacted volcanic ash and dacite flows. The congloP'ler,,-I,,, 
pebbles, both large and small, are well rounded.* 

The grit s under the microscope consist mai nly 0::' 
poorly cement ed angular fragme nt s of glassy, cryptocrystaLU.nc 
and fine-grained material, which may contain partly resorbecl 
quartz and felspar phenocrysts. Many of these fragments bear 
a marked resemblance to the granodiorite-porphyry intrusiv\;Ej 
of the Silurian. 

The continental conditions of deposition (Garr6:i:.y:. 
1936), of some Australian Devonian formations, bringing abl'~t 
oxidat ion of their iron content, has, in rna ny places, impal'c cC 
them a reddish colour.. Some of the Devonian rocks of thefi.l'e,~ 
und er consideration are no except ion in that iron-rich 
cementing material and iron stains have combined to give t'f'cr; 
a'red appearance. Conglomerate, gri t, sandstone and some ()f 
the clay slates are the types chiefly affected~. 

-------_.-----_. -----------------

* Andrews (1901) noted quartzitic breccias associated with 
conglomerates in the Ravine area but, during the recent 
reconnaissance, breccias were not found with the 
conglomerates in other areas and are unlikely to be 
encountered in the engineering works •. 
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The main features observed in thin section of th . 
Devonian rock samples are :-

(1) The tuffaceous origin of a large proportion of 
the rocks. 

(2) The wide range of grain size of the rocks, which 
include limestone, slate, sandstone, grit and 
coarse conglomerate, indicating considerable 
variation in conditions of d~position • 

(3) The red coloration of many of the sediments, which 
possibly pOints to the prevalence of continental 
conditions over earlier parts of the period of 
sedimentation. No marine fossils were found in 
these sediment s.. The fbssiliferous limestone, 
which is stratigraphically at the top of the local 
Devonian sequJnce, is of course marine o 

The geological succession from east to west is 
as fol1c.ws :-

Quartzites with. interbedded slates. 
yellow sandy slate, sandstone,and argillaceous slatl': 
Slate with conglomerate beds. 
Interbedded conglomerates, lavas, tuffs, red cherty 
slat es. 

Limestones and calcareous sandstones. 

The significant structural features of these rocf. .. 
are the marked jo~nting in quartzites, the jointing and cle~ a~~­
of the slates, and the porcsity of the tuffaceous rocks. 

Time was not available to estimate accurately the. 
thicknesses of the various formations. However at Yan's 
homestead, Ravine village, four miles south-east of Lobb IS H:le 
(Plate 1), the limestone beds were measured and sho'wn to be ":; 
least three hundred feet thick. This limestone proved to be 
very fossiliferous and contained well-preserved specimens of 
typical Devonian types such as Or~hi~, Spirifer bisulca, (?) 
Ac~spirifer and indeterminate Rhynchonellids. 

In the ,New $uuth liale s Geologic al Survey Bulletin 
No. 25, (Carne and Jones, 1919), an analysis of this limesto -; 
is given as follows :-

Consti tuents 

PeroentaJe 

CaC03 

7.6.03 

MgC03 

0.93 

A1203 
Fe203 

5.60 

Gangue HO 

16 .. 74 0 0 ,(0 

Descriptions of typical 'Devonian rock types are 
given ,in Appendix I. 

D. IgneQus Rock~. 

1. Granit&. 

The Silurian sed iments include two meridional bane' 
of acid igneous intrusive to. which the field name of granite 
has been given. A sample (G5) from the easterly band - a bar~ . 
which is thought to be continuous with the Bimberi granite to 
the north -- has been determined as a granodiori te"probably 
of hybrid origin. Andesine is the dominant. felspar. 
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One sample (V21) of the weste rn or Boggy Plai Y''. 

granite was determined as an adamellite •. A second sample 
(V26) proved to be a granodiorite of somewhat more basic 
composition than the granodiorite G5 from the Bimberi band, 
All three samples cont ai n abunda nt andesi nee 

Insufficient thin section work has been done to 
determine what part, if any, contamination and differentiation 
have plaYied in the determination of the final composition of 
the two masses. The presence of a felspathized sediment in 
the western port ion of the rock outcrops of Silurian age 
indicates the possibility of granitization .... No metamorphic 
effects on the inv8.ded sediments were observed •. The 
combination of field relationships, strike and mineralogical 
composition of the two intrusives suggests that they are 
co nt emporane ous. . 

2 • P 0 rQhyr;z: • 

Three approximately parallel bands of intrusives 
have been designated by the field name of porphyry. These 
bodies strike in a general north-south direction and in most 
placEs their boundaries conform to the strike of the Silurian 
sed ments. 

The two easterly intrusive bodies are composed of 
granodiorite porphyry (J61, J47~.;.. see Appendix·I) ... However, 
a semple from the southern portion of the easternmost intruoion,. 
has the composition of an augite lamprophyre (J71) •. It is;~ 
possible that this may be a gabbroic xenolith and that the " 
sample is not a true indication of the rock mass over a wide 
area. " 

The westernmost of the three porphyry bands differs 
markedly from the granodiorite porphyry in texture and 
appearance-' it is a granophyric adamellite (J28) , or acid 
granite. . . 

. All samples from t he three intrusives with one 
exception contain abundant andesine •. The exception is J7'i1 
(augi te lamprophyre) in Which t he plagioclase has the 
composition bytownite. 

The three bands are similar in field occurrence, trend 
and composition. Furthermore, they have much in common with 
the so-called granites. Further petrological work would no 
dov·bt 'do much towaI'd.s establishing the relationship and origin 
of these intrusive bodies. 

The adamellite appears to intrude Silurian rocks only 
whereas the granodiori teporphyry intrudes both Silurian and 
Devonian sediments. 

,3. Lavas.' 

(a) Dacite - Dacite flows cover an extensive area in 
the western part of the region mapped,where they overlie tho 
Devonian beds; no accurate measurement could be made of their 
thickness but they are estimated to be at least 75 feet thick. 

Macroscopically the rocks are greyish-pink and 
purplish-grey with porphyritic felspar crystals set in eithel' 
a fine grained or felsitic groundmass.· Phenocrysts may be os 
much as 7 mm. long. Several distinct flows are suspected but 
time was not ·available to, confirm this... . 

The age of these lavas is uncertain'but it is thought 
that they might be of Devonian age. -----_. * This number refers to spec~mens collected and described in 
t he Appendix.' 
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(b) Ql!vi.!}L~lt.- Gooandra Trig. is the approximate 
centre of the largest basalt capping in the area, and other 
small and relatively insignif~cant outcrops have been noted 
elseWhere: Basalt has beeri extruded as successive flows to 
form fairly clearly de~ined terraces, which are best exposed 
in the country between Gooandra Trig. Station and Gooandra 
Creek, The rock is dark grey, hemicrystalline and porphyritic 
with ph~nocrysts of oliVine set in a glassy to cryptocrystalline 
groundmass. " 

The flows overlie Tertiary river deposits and orE; 
thus of similar age to those at Kiandra, where rich deposits 
of alluvial gold were wu,:,ked in the early port of the. centu:.."y. 

E.§!ructural G&ology. 

" The structural -relationship between the different 
rock groups is shown in the section on Plate I. The recunnaiss­
ance provided no ~portunity for detailed structural mapping 
but the following salient features were noted:- The Silurion 
rocks have been sub ject ed to low-grade regional metamorphism 
and the less competent beds folded into steeply pitching minor 
anticlines and synclines. Dips are steep, and there is 
a predominant north-south strike. 

The overlying Devonian has been folded into broae, 
ant iclines and synclines fault ed by both north- south and ea::;t­
west fault s. Contact with Silurian is most likely unconformable, 
and this oontact is probably a thrust plane along which movcmen+, 
took place during the compression of t he Devonian sedil11ents, 
ThE( pip of the Deyonian, se'c1iments J..s very variable, ,but on the 
average is less t',han 30 degrEes. ' 

" ~'Th(9 poirphyri(es a'ud g+,ah~ tSilhave well defined 
oontac'ts. contact metamorphic effects are almost unnot.iceable o 

SUrface outcrops show that they are c);wcordant wi th the intruded 
roek,s.' , ,,':L'he, granite outorops a't the ' sur:f8c e re'pre S.6, nt,l9 ns 6S pnd 
cu,:polasprobably deriveCtfrom an' underlying deep-seated mass~ ,. 

, , . 
Basalts and dacites are flovv ,rocks andunconform~,bly 

overlie the bIder formations. 

, Block faulting associated with the Kosciuskan uplift 
has been in part responsible for the present topography. 

v~ ENG Il-TEERING GEOLOGY. 

A. Dam Sit'e No.'3 t1 CPlate 3) .. 

(1) The P,£oposedDam. 

...;' 

, Dam Site No. ,3- was surveyed by plane table on a seal,:. 
of 100 feet to an inch. This dam site is in the steep-sided 
valley 300 feet east of the Eastern extremity of Kelly's PlBin~ 
The Murrumbidgee River abruptly ch8nges it s course from ' 
a north-south to an east~westdirection near the proposed deID 
site, 'and passes'frorri a broad,f18t valley to'a steep:...sided 
gorge~ , The gorge i~ Y shaped with ~teeper slopes on the 
northern: side. The propos9d retaining walls runs, approxima'tl,ly 
at'right angles to the river's course. ' 
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The rocks exposed at the dam si te are interbeided 
slates .and quartzites, which dip steeply to the west. The 
prevailing strike is north-east/south-west with minor 
deviations from this direction (see Plate 3). The slates 
have been folded in some places to form minor antiGlines and 
synclines w~th vertical pitch. Thrust faulting is apparent 
in so~e places. The forces which folded the slate have " 
compressed what was originally fine and medium-grained 
sandstone to quartzite. Both slate and quartzite have been 
injected with quartz veins which have caused silicification 
on a minor scale, but have, nevertheless, helped to make the 
rocks more struct'lrally sound. A contact between porphyry 
and fine-grained slate was 'noted 1,000 feet upstream from 
the dam si te, 

The quart zi t e is the" mos t sui table I' ock in which 
to construct the jam and the retaining vvall can be built in"~o 
the structure of the rock itself. Two possible sites for 
retaining walls have been suggested (Plate 3), but some 
costeaning will be necessary to determine the best position 
The suggested wall sites lie approximately parallel to the 
strike 0f the rocks ~nd have a maximum length of 800 feeto 

The type o:'yock underlying the soil cover on the 
upstream site is unce:·+.8,in but this will be revealed by 
costeaning. Quartzite ]:"''''ms an almos.t continuous outcrop 
on the southern bank ~nd. may -.. ", concealed by the soU_ on th(~ 
nortbtlru oiu.c:_ Ii' t.h'lS J.S so, tLr.. ,"""=~: __ '.L. -" ---;--~··;;·-·tb~;:' idt't ~Y> 
better situatied than the eastern sJ.te Vliall ~ecausv ~..... -
is close to the contac~ of resistant qu~rt zJ.tes a?-d easJ.ly :: 
eroc.ed slates, and wou:'d be on thIS hangJ.ng wall sJ.de of a m .. nor 
strike faul t~ . 

The depth of soil cover on thoses.reas not" marked as 
out crop on Plat e 3 ra nges up to ten f EJet Q 

The Quart zit e is st ro ngl:r joint ed and three sys toms 
of joints have been observed. 

'" 

( a) 

(b) 

Joints whi~h strike north 40c east, and dip 55
0
-70° to 

the north-west. These are the most prominent joints 
and are approxi~ately paralle: to the beddingq 

Joints which are almost at right angles to the bedding 
but may dip either north or south, at acgles betweer 
600 and vertical. 

(0) Numepous other joints not so consistent as (a) and (b.) ~ 
These lesser joints are, in scmeplaces, strongly 
curved,. 

Most of these joints appeared to be fairly tight at 
water level

5 
but some grouting may be necessary in order to ~~'"1J. 

maj0r joint openings when the dam is constructede 

One of the important features not3d was the pluckj r ... ~~ 
of the quartzite from along intersecting joint planes. This hi 
due to the erosive power of stream water by its penetration allJ.;;?; 
open joints. This plucking will have to be oonsidered ei trier 
in spillway construction, or in the location of flood gates, 
as this form of erosion is bound to be accelerated under 
increased water pressureo 

Pools along the river" have been closelY mapped, 
as these indicate the less resistant strata, namely, slate:? 
and quartzit1c slates. Water from either spillway or flooe 
gates should not be 8110wed to fall directly on to any of -:,l1es'j 
softer formations, as considerable erosion is likely to rEsul~ 
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Seepages have- been observed on the banks of tDU 
river but are of no significance. 

(2) -Aggregate. 

Sampfues of blue and fine-grai ned grey quart zit e were 
collected from the dam site and will be submitted for testing. 

Microscopically, the quartzites consist of an inter--, 
locking mosaic of quartz grains, some of which show strain 
shadows. No cryptocrystalline silica was noted in thin section, 
The percentage of quartz is as high as 9876 and seldom less~han 
9C%. 

, Deposits of river gravel \lVerE examined over a ler::sth 
of two miles from the dam site to a point two miles upstream, 
Tte deposits are sporadic in occurrence but have an average 
thickness of 18 inches. A twenty-pound sDmple has been 
collected for testing. Detailed mapping would be necessary 
to prove the extent and quantity of these depositso 

(3) Ac9.§~ to Dam Site. 

The best route to the Dam Site is from Adaminaby 
to the Circuits Hut (Plate 1) and from there to the siteo 
At present the vehicle track is almost unserviceable but Q~G1n 
be readily improved. 

(4) §'loraE~_Ar.s§. 

Regional wo rk has shown that the storage area wil:I,. 
lie entirely within Silurian quartzites, slates and tuffacec,: .. ls 
rocks which are steeply dipping and have a general north-so,!~;b 
strike. These sediments have been intruded by quart z-felspor­
hornblende porphyry. No limestones have been observed in the 
storage area, and no prOblem of leakage is likely to arise~ 

There is no posSibility of le akage from t he reser~Toi':) 
to valleys outside the catchment area as at r.~ place will the 
limit of the storage lake approach the boundary of the catchmep" 
area, 

Several fences and two hut s will be submerged. The 
portion of the telephone line between Adaminaby and Currango 
Homestead which lies in the catchment area will have to be rn~vcC ' 

Strong winds, Which are common at the No, 3 Dam Si~c: 
may causE' wave motion in the reservoir vihi,_·h will undercut t:'lG 
steep northern banks. This may cause minor landslips and pO.inG[J 
to the necessity of a cautious selection of building sites. 

B. :QQll S i teN 0 • 4 (p 1 ate 4). 

(1) 'rh~l? r£El)sed Dam. 

A possible site for tbe proposed Dam NOe 4 Oll the 
Tumut River was su'rveyed by plane table. This site is abou'L 
half a mile downstream from the Yarrangobilly-Tumut RiVer 
junction. 

The valley is asymmetrical with a steep spur on 
the western and vertical cliffs on the eastern side. In the 
area s~rveyed, the Tumut Riv~r is degrading its course and 
there is little thickness of superficial rock material in the 
river bed. The bedrock exposed in the river is unwoathered 
porphyry which has been determined as granophyric adamellite. 

• 
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Th~ steep cliffs, on the eastern bank of the river, .are 
comparati vely unv~eathe.red and wiil provide a suitable abutment 
for the retaining '\Ivall. The western bank is oovered by so~l 
and aense vegetation and the depth of weathering is not known, 
pits and costeans will be necessary to establish the depth GO 
solid rock on this side of the ri Vert 

JOints are numerous in the granite rock and diverse 
in both strike and dip. They are plctted on the acoompanyj ng 
plan and are listed below for refereobe :-

STRIKE 47 c 470 1560 1570 1750 145:) 35e' 3/:/\ 1550 650 ,: ~Oo 

DIP V-80N 85N 60S-II 70E 50E 70W 55E 50W SOW 60E ~,~}J 

The relati ve importance of parallel joint syst ems 
varies from place to place; although numerous the joints 
appeared to be comparatively tight at wate~ level. Howeve~l 
some grouting will be necessary to seal open joints which may 
be encountered during dam construction. 

It is proposed to construct the dam wall to D hcigr)~ 
of two hundred feet above the river bed. This will necessj.tut,:: 
a wall with maxtmum length of 1,500 feet. 

For a dam 150 feet above ri ver level, a maximum ~fJo.l"L 
Ie ngth of 900 feet would be required, but a low saddle on .1.',18 
western Side of the. dam~ about 145 feet sbove riVer level, will 
have to be closed by a vertical wall about 10 feet high. 
However, this saddle may form a suitable site for a spillway, 
The depth of weathering that will be .2ound in the vicinity 0f 
the sedd Ie is not known. 

(2) Construction Materials. 

(a) ME£~gat.§.. A t'\lventy-pound sample of 'granS>PEwric 
adamelli te was collected for testing as an aggreg8te 
for concrete. This is the ~rincipal rock at the dam 
site. There are no 9bvious reasons why it should not 
be suitable for use as aggregate. 

(b) §~Q£~ Extensive deposits of pure 1Nhite and yellow 
sand are present at Lobb' s Hole and a channel sample 
was collected from over a vertical distance of five 
feet. 

This sample, which was examined microscodically to 
determine its suitability as a cement sand, appeared, 
before washing, as a micaceous, strongly iron-staine~ 
sand. Boili ng wi t h hydrochlori c acid '\IV8S nece ss ary' 
before any grain count could be made. A count und or , .. 1tS '. 

after washing with HOI and the r~moval of very fine * 
material by decantation revealed the following :-

Q~artz .•• 
Da rk, cloudy grai ns ... 
Mica, hornblende, etc. ... 

50% 
49% 

l ei ;0 

It scems reasonable to D.ssume th8t the majority of 
the cloudy grains are stro ngly kaolinised felspars o 

Quartz is angular, and no chalcedonic or crypto­
crystalline varieties were obscrved& 

In View of its relatively low quartz content and 
the high proportion of kDolinised felspars, the sand 
is prob8.bly not of high quality for concrete work o 
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(3) ke·oes~~£,.'~am S~~. , . 
. ,~ 

( a) 

( b) 

Tracks could be built to thE: dam site from :-

~umharumba: It has been reported that fishermen 
have driven vehicles to within half 8 mile of 
Lobb's Holee '* 

Lobb's Hole Turnoff via Log Oabin (Plste 1). A track 
ljljDS or igi nally in existence through this sre8 but 
is now partly overgrown. This appears to be the 
better "track and should be investigated. 

(4) sto£§g§-A£.§a .. 

The rocks which underlie the. storage area consist 
of Silurian tuffs, felspElthized tuff and s late, intruded by 
granitic rocks, and overlairi unconformDbly by Devonian quart·zjt.,,, 
slate, conglomerate, tuffnceous rocks :J.nd limestone. 

None of these rock form~tions or accompAnying 
structu.res sr6 likely to give riSe to lco.kElge from the storcrgc 
are~ The limestones are an isoloted outcrop sbout three milelJ 
upst'rea:m from the dsm site, Dnd slthough they could give rise 
to leakElge from one valley to anothEr within the storage, they 
dO" not persist in depth or in outcrop beyonn the limits of the 
storsge. 

Landslips have been noted ~long the steep banks of 
the Yarrsngobilly River but these were only minor occurrences c 

The ~ncreDsed height of the water level in the volleys when the 
dom H3 qomplet ed mpy c E\use some of the steep slopes to becoill<:.; 
unstable. 

'. The reservoir will be mostly on Stnte londs ond ollly 
one or two srnoll private holdings will be submerged. 

The old Oopper Mines nEor RElvine Village will be 
covered by water. The ore bodies are I'elctiyel¥ smail. Reportc 
(Oarne 1908) show that the ore is a chalcopyr~ti.i() lens which 
occurs over a length of 1,300 feet. The wiclth of ths lens 
ranges from 8-18 inches. 

An average sample (08rne 1908, p.386) rEturned -

Oopper 
Gold 
Silver 

.. .. 
o • 

• • 
• • · . 

8,25 pEr cent 
2 dwts. 4 grs. 
8 dwts. 17 grs. 

It is reported thot the deposit;:) c8nnot be worked -
8t 0 profit becsuse of inaccessibility, high working cost, .cncl 
narrowness of the mineral veins. 

o • T uQDc 1 Lin§.§.., 

(1) Gen§l:.§.1.. 

The proposed tunnels from the Upper Murrumbidgee 
River storDge west to M.iddle Oreek will be Dpproximatel_y 11 lrJllc.. .. ~· 
long. Approximt::ltely6~ miles will traverse Silurian metamorphiL:' 
intruded by a narrow body of granite, ond 4-£ miles will be in 
Devonian quortza.tE, ssnr]stone 3 tuff, shole, slate nnd lovo. 

~ 

--------_ .... _ .... 
The fisherme~' s track, unfortunate ly, comes out at the 
edge of a gorge 1,500 to 2, OOO:feet above the river. 

' ..... " ;-' .... , .... 
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The principal problems in engineering geolog;),,T):,. ; 
considered to be -

(i) Driving :;mr] mcintaininc the tunnel in weak [',nd 
shattered rocks o 

(ii) Oontrolling Dncl hancUing inf'low of water during 
cons tructio no 

(iii) Preventing leakage of water from certain sections 
of the tunnel when in operationo 

These problems will only be encountered in certo:J 
sections of the tunnel line nnd depenn on the type of rock 
the extent of fracturing in the rock, the r8infall anO the 
p\..)sition of the tunnel relative to the su:..'face ano to the w G, 

table. They may involve grouting 9 lining or some other 
permane nt sU~JPort. The effect s of the Se fact ors rela ti Ve .',,-, 
the two main portions of the tunnel line 8re cliscussed j.n 't;'<: 
succeeding section~ 

On inquiry, it was found the.t none of the 10c01 
residents hod experienced e~rth tremors at any time. Howev ~ 
post-granodiorite intrusion movement may have oeveloped 
fractures in the surrounding country rock~ 

(2) MUEEumb~sJU veE,-= po~ .. _St§.tiQn I:Toz.~.!.. 

From the intake point at the eastern end, the tu", I( • 

will be for 6 miles 'in Silurian qua.r'lBite, sandstone, slate. 
tuf'fs and phyllite, i mile in hornblende granodiorite,. ond 
i mile in Devonian quartzite and s18tec The Silurian rocks 
are steeply diQping wi.JGh a meridionol strike; and l]'~"ill eros,:;· 
the line of tunnel at right anglc;s" The l"ocks arc well joi'.,I"( 
Emd show pBrticulo.rly strong joints porollel to ano. o.t apprC",::" 
mately right ont;les to the bedding. TheSe rocks are intx'ud:"; 
by a lEnticular hornblende granocliorite mass Dnd contacts 01 :')(, 
to be silicified or !lsealed". 

The tunnel will cross the Devo ni 0 n quart z i te and 
slate at right angles to the strikec These rocks dip west :' 
250 to 3,00 and unconformabljr overliE; t he Silurian metamorph:, :;:: 
The contoct is probeJly a fault and El detailed investigot1ol' (J' 

this structural feat~rc wil~ be necessary, 

The salient features of cngineo:cing ge.Jlogy in 'i;rl 
sect ion betwee n the :\furrurnbid gee Ri vcr ond P owe I' Gta ti on Noo ;3 
are as follows :-

(a) From the inta~6 the tunnel will probably lie in the 
zone of w6atre ring for about Ii miles, where lining 
will bE'; nec'essary to prevent leako.ge(/ 

(b) Beyond this ?oint y for nearly 5f miles, the tunnel 
will be b 610 i the vvat er t Dble from 100 to 500 feet 
beneat h the zone of rock we ethe ri ng 1 ancl without 
detailed ma~?~ng it will be necessary to estimate 
the amount 0: support required 0 Seepage from 
jOints from 3:"ong contacts between soft and harc~ 
rocks EmeJ fr)m ony mojor fa 'J.1t zones Dre the 
likely 80ur;es from Which watrr will enter the 
tunnel in tle Silurian rocks¢ 

• 
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(c) The f'ino.l t mile of' t he tunnel will lie in Devoni8n 
sediments, which dip ot 25-30 degrees opproximotely 

( d) 

( e) 

( f') 

( g) 

( h) 

in the direction of' the tunnel li ne. About 11a1f' of· t"h~ 8 

distance will be in the weathered zone rnd will 
probably need permanent support. 

The presence of' porous beds is not improbable, 
as they hove been observed in other Devonian sectioDu. 
Detailed "geo10gical mapping should prove or disprove 
the existence of such beds. Seepage is to be 
expected f'rom jOints and fault zones, but the volume 
Jf' water struck in the tunnel is not. expected to bJ 
:arge. 

'Tie tunnel will prob Ably int ers ec t the fDUl ted 
"c.nconformi ty between Devonian and C ilu:rian sediments 
8JOUt 1 mile east of' Yarro.ngobilly River (see Sectior 
P:ate 1). There is lioble to be 0 signif'icont inf'lov' 
0:' water along this contact$ which should dip westwcll·b, 
D3t oiled work in this vici ni ty Dnd poss ibly some drLLl.il"; 
m3.Y be necessary. The tunnel may h8v~ to be lined in 
t).is sect ion. 

Tje ~robable f'ault shown about 1 mile west of 
~9nt~ngara Creek may be only a minor strike foult, 
bat further inves tiga t ion \i\ii 11 be nee f; ssary < 

:t. is suggested that an investigation bo mode of' 
vater f'low conditions in Mr. Conclson~ s Blue Creek 
Joppar Mine (Plate 1) •. This mine. is situated in 
-sently dipping Devonian slote8 which ore very strong:!? 
:ointed. A copper mineral, namely, chalcopyrite, 
(ceurs in quart z lenses which fill fractures in the 
alates. The ini tiol f'roctures ~JPpe8r to hove been 
:orm~d as tension fractures "in the nose of D minOr 
:::>10. • 

T~e woter f'low was moinly along joints, but wos 
tot s:.gnificont. However, it is reported to incrc?sE. 
ITarke::'ly in the wint er time when thE; r-:J:in:foll is much 
r.ighe:'. It was noted at the time of the investigDtion 
1hot ~he inflow of' water decreased with distance int0 
-:;he h:llside., 

T"ne odcrop of' Silurian limestone terminates li milos 
north if the pI' opos cd tum.el line, Nhere it is overlc!: n 
ty D6vc.nian slatE"; El nd tuff8ceou.s rocks" Pitch of' the 
1:edding of Silurian s18tes 5 which lie immediately 
~elow ~J€ limestone, is 50 0 S. It is probable, 
~heref'(re, that the limestone eithr:;r terminates Ii 
miles lorth of' the tunnel line, or pitches at 
approx~mately 500 South, in which CBSE it would 
still lot i nt ers ect the propos eO. tunnel line. 

JetaiJed geologi~al mapping of thio tu.nnel line 
will 1 e required to select the best rout e for the 
tunne_ and to outline in norc detail the engineering 
diffilulties that are likely to bE encountered&. 
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(3) Power Station 3 - Power Station 40 

This ,part of tunnel line will lie entirely withl.n 
interbedded Devonian quartzite, sandstone, tuffs, slDte, 
conglomerotes Dnd lava~ The beds Dre of v8.rying thickness 
and hove been folcled to form a broDd bosin-like structure 
(see Section Plate 1). Dips of the sediments vary from 10-'00 
degrees,.. The strike of these rocks is oppraximDtely 450 to 
the line of the proposed tunnel. 

No limestone willint ersect the tunnel lineo 

'The salient features of engineering geology of t':1i,r; 
portion of the tunnel line ore 8S follows :- ' 

( a) WDter inflow into the tunnel line during driving is 
likely to be a significant problem in this Drea, 
particularly as some of the Devonian rocks are porous 
Dnd likely to ect DS 8quifers. Sediments which outCI"Ol." 
in the Yarrangobilly Valley dip 25-30 degrees south 
into the proposed tunnel line cnd may bring in water 
from the Yarrangobilly River. 

Inf'lo'vv of wEtter may be expcctecl fr'om faults Dnd 
from jOints, many of which arc strongly developed~ 

(b) Lining or p ermane nt suppo rt may be DE)C ess ary over 
a considerable distance of this tunnel line. 

There will probably bE.: a large inflow of woter 
where the tunnel pDsses beneath the Yarrangobilly 
River. Permanent support will be necess8ryin thif-J 
sect ion. 

(c) Before the exact posi tion of the tunnel li ne is 
d ecid elJ., d et ailed geologi cal mapping vvill be 
essential. Structure contour maps af selected 
beds such as quartzite should be cnrnpiled in Dn 
attempt to conf'ine the tunnel for Ghe maximum 
distance in a suitable formation o 

D. Oth£.LSo~~of_Qoqstructi.Q.Dal Materi81§.o 

Possible sources of materiDls, for cement mokin[,­
Dnd for concrete aggregates, were briefly examined. 

(1) Qem.&,nt. Examinat'ion of the Ycrrangobilly·limestoner. 
and of slate and clayey slate deposits in the some locality 
suggests ths.t it might be possible to establish a cement wo.lc. 
in the construction orea. Both rock types will have to be 
thoroughly sampled a nc1 tes ted. A nalys as of the lime stone 
(CDrne and Jones, 1919) show thDt thE: constituent percentol,'f. 
are as follows :-

, Fe203:' OrgDnic 
CaCo3 ' MgCo3 l\jIIil~03 j~1203' ~18.tte~· Gangue 
--- -- --- --_ .. : ... :."_--- ----

98.07 0.80 0.04 0.84 Nil 0 0 54 
98.12 0.80 0.04 0.44 Nil 0.78 

If the slat6s 8.nd clayey slotes are found to be 
suitable coal alone would have to be transported to the are~Ci 
for use in cement production~ 
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(2) lUill.!£.EEtcs. Possible sources of conc:cctc F!g['rEg8~(8 
other than those investigated at 'the: c~mn sites were briefly 
examined and samples of the following were collecter] :-

( a) 

(b) 

( i) 

( ii) 

Olivine basalt: Two localities are suggested, one 
at Nfw-Ohum"HIll near Kiandro and the other near 
Gooandra Trig. Site. .At New Ohum Rill there ore 
large heaps of basalt boulders, in convenient pilcs~ 
suitable for immed iDt e use in 0. rock cracker wi thout 
preliminary quarrying. TheSE rocks were stocked by 
miri~rs engassd in search for gold in deep leads 
underneath thE basalt. This deposit is 11 miles 
fro~ Dom Site No. 3 an~ 13 miles from Da~ Site No.4, 

A considerable thickness of basalt is availoble 
near Gooandra, Trig. site and a suitoble site for 
a quarry could be easily sflected. 

For cartage of materials, the temporory rood vibi;h 
runs from Rules Point almost to the NO. 3 dom site 
could be used. However port of this road will be 
useless after thE reservoir fills. About five b~idG'~ 
or fords will hove to be built olong this track. 

Sand: At New Chum Hill near Kiandro, the faco of sn 
open cut was observed, which mowecl b [tsal t overlying 
Tertiary sand an~ river deposits. A cross section 
(Plate 2), copied from New South WalES Geological 
Survey Report No., 10, shows that a thickness of' up 
to 45 feet of sand is present. 

}1. sample collectecl was fairly fino grclinecl, and 
of uniform grai n size. The gra inB were angular, onll 
not affected by ironstaining - they were counted un~~r 
the microscopE' without any pr'elirninurYii' Dshing, witti 
the following results. 

Quartz • • •• • • 63% 
Felspar (converted portly or 

wholly to kaoli n) . . • • 3&fo 

Ohlori t e, et c. • • 1% 
No chalcedonic or cryptocrystalline quartz was 
observed, and there is no apparent reason why this 
sand should not be a suitable source of moterial fol" 
concrete. 

YL.. FUTURE GEOLOGIO INVES'rIGi'1J.0N 

Future geologic investigatiqn should include -

a detailed survey of thE:: tunnel lide on a scole of' 
say, 500 feEt to the inch; . 

compilation of a plan of the Murrumbiclgee-Tumut are,1 
showing the sourCES and quantity of suitable rock 
materials for engineering construction; 

(iii) a detailed. survey of power station sites; 

(iv) a general survey of proposed water raCG lines, 

-, 
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APPEND IX :t~ 

DESCgITTION OF ROQKS HJ..,!HIJLSECTION. 

DEVONIAN SED IMENTe....,AFD VOLCARN§.. 

Spec~ N0.2. 39 ~ 
(51 miles east~south-east of No.4 

Dam, Site)'. 

In the hand specimen the rock is reddish-brown, not 
particularly friableFlj.e~arse but fairly even-grained. Quartz 
grains and occasiona~flakes can 'be determined with the naked 
eye, 

In thin section, quartz, which in some cases shows 
strain shadows, is present DS grains which are commonly 
en("'losed in larger fragments of light-coloured microcryst 811in6 
material, evidently of volcanic or intrusive origin, In plccts" 
the quartz is partly resorbed into the enclosing groundmosfJ$ 
which commonly contains opaque iron ores., 

Also present are yellow grains composed largely of 
sericitic and argillaceous material, and a fevv grains of 
muscovite and chlorite. In some cases the borders of the 

,grains are outlined' by black cementing material which is 
reddish in reflected light. This cement is very sparse. ~hc 
reddish colour of the rock in hand specimen is presumably due 
to these iron sta~ns. 

, ...... , 

The percentage composition of the rock i.8 difficult. 
to assess roourately. Large quartz grains probably make up 
70 per cent. of the whole. ~ 

,7-': 
The rock is a tuffaceous gri\i. 

SpeCimen No. J .. 21 

(4 miles east of No.4 Dam Site). 

Macroscopically the rock is red, coarse, granular, 
but even-grained and slightly friable. The colour of the 
indi vidual grains varies from black, through red (which is 
dominant) to white. 

Microscopically, quartz appears as phenoc ryst s t n 
individual glassy to cryptocrystalline fragments. These 
fragment s are quit e angular' and quart z has, in plac es, b eE.:D 
resorbed into them. Some of the material of the groundmas8 
is composed of tiny lathes of felspar, some of microspheralitic 
quartz which gives a poor cross under crossed nicols, and some 
of dark,ashy material. 

The cementing material is generally ironstained, 
and is probably argillaceous. It is not abundant. 

Quartz comprises about 30 per cent. of the rock, 
the remaining 70 per cent. being cryptocrystalline and 
glassy material, ash, cement, etc, The mineralogical 
composi t ion of the rock, and its texture, shows t·j at it is 
a tuffaceous grit~ , 

\ 

~ Note: Numbers refer to samnles collected in the field, 
-- The posi tion of all these samples is plotted on the pl::tn ..-

of the Murrumbidgee-Tumut area. (Plate 1). 
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~~~n No. J. 50. 

(4 miles south-eost ,of Jounama Homestead). 

In the hand specimen the rock is hard, blue-grey 
and very fin~-grained, with conchoidal to subconchoidal 
fracture. ," 

In thin sEction the rock can be seen to cont8t n 
fine grains of angular quart z and occasional. felsp'ar, quite 
fresh in appearance, scattered throughout a brown, very 
fine-grainec,'l argillaceous base. Black iron ores are also 
present. 

The rock is too fine-grained for a completely 
satisfactory determination by microscopic methods, but 
appears to have been originally a volcanic ash. It is 
used as a surface cover for. roads in the Yarrangobilly areG~ 

Spe£ime!2-No ·2.!..43,8; , 

(3t miles north-north-west of Jounama Homestead). 

Macroscopically. the rock is hard, greenish, 
and evengrained, with fairly well-defined lamination. 
Angular quartz and mica may be seen with the naked eye. 

Thin section examination shows that the quartz 
makes up about 70 per cent. of t he rock. I t is very 
angular, often has strain shadows, [,nd shows all gradations 
between medium Dnd fine-grained fragments. The matrix is 
composed essentially of the fine quartz and sericite. 

Also present are black iron ore grains, chlorite, 
sericitized felspnr, occasional thin flakes of biotite and 
very rare grabs of tourmaline. 

This rock is a fine-grainfd quartz-rich hornfels. 

Specimen No. J.43B. 

(3t miles north-north-west of Jounama Homestead). 

Macro~copically.·the rock is pink, fine-grained9 
fairly soft, argillaceous and well lamina~ed. 

Thin section examination shows that a fine matrix, 
of argillaceous material, stained brownish red due to iron 
oxidation, makes up 75 per cent. of the rock. Quartz, as 
small angular grains, a little felspar, occasional black 
iron-ore grOins and sericite shreds comprise the remainine 
25 per cent. 

The rock is a clay slate. 

Speci.~No. J.80. 

(It miles south-west of' Jounama Homestead). 

In the hand specimen the rock is grey, non-friable 
and even-grained, with white grains of quartz and felspar, 
and dark grains of ferromagnesian and ashy material. 
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Thin section examination shows that the rock is made 
up of fragments of microcrystalline, cryptocrystalline and 
glassy material, very sImilar in appearanc e to the groundmass 
of the Silurian granodiorite porphyries to. the east. The 
fragments are sometimes grey and contain numerous small felspar 
lat hes. 

Quartz grains occur in the riO€-gpsin€d fragm~nts cs 
phenocrysts which may show strain shadows and partial resorption. 
Andesine, strongly sericitized, and chlorite, derived froi 
euhedral ferromagnesian crystals, are also present as phenocryots 
.in the fine grained angula~ fragments. 

Other material noted is chlorite, ilmenite altered 
to leucoxene, ash and a little argillaceous matter. 

The percentage ~omposition is as follows 

Quartz grains 
Andesine grains 

Chlorite, ilmenite 
Fine-grained to 
cryptocrystalline 

50 
10 

3 

material and ash 37. 

The rock is a tuffaceous grit. 

SpEcimen No. J.55 

.) 

(3i miles south-east of Jounama Homestead). 

Macro~copically the rock is grey, closely compacted, 
snd finely ano evenly grained. It is composed of quartz, dnrk' 
grey grains and occasional flakes of mica, 

Microscopic examination shows thr.::t quartz is prominent 
as angular fragments, which make up about 40 per cent. of the 
rock. Larger frDgments of grey cryptocrystalline material, 
commonly containing tiny sub-parollel lathes of fels par, !'lnd 
inclusions of iron ore, make up-about 59 per cent. of the rock. 
The cementing medium is mainly micaceous ond argillaceous. 
An occasional groin of calcite may be seen. 

This rock is a tuffaceous sandstone. 

SI1URIAN SEDIMENTS. 

§.:Qecimen No.~77 

(No.3 Dam Site). 

The hond specimen is hard, grey, medium to fine 
grained and non-friable, consisting of cemented quartz groins c 

Quartz, the dominant constituent of the rock, occurs 
as anhedral interlocking grG~ns which form a mosaic structure: 
Some of the qUDrtz groins are componEnts of wider vein like 
intrusions which perve:de therock. Much of the quartz - possibly 
50 per cent. - is very finely divided pnd interstitial and is 
associnted with sericite. 
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Magnetite as small grains and G few zircons, as 
small euhedral crystals, are scattered throughout the slide 0 

The percentage composition is 8S follows :-

QUDrtz 
Sericite 
Acc ess or i es 

93 
6 
1,. 

The interlocking mosaic structure of the sample 
and the dominant percentage of quartz indicGte that the rock 
is quart zi tea 

Specimen No. J .&2. 

(5 miles north-east of No. 3 Dem Site). ' 

This rock is blue, fine-grained Dna well compact cd, 
and consists of at least 90 per cent. interlocking quartz 
groins • 

The microstructure is an interlocking mosaic of 
angular quo.rtz grains~ commonly with strain shado'vvs. The 
quartz grains show consider[,ble vDriatio3 in size Dnd some 
quartz is very finely divided. 

Sericite is fairly 8bun.dEmt, while squDre, striking!.y 
euh.edral grains of pyrite are present. A few flakes of mUE;covli.e 
moy be seen. 

The percentage composition is as follows :-

Quartz 
Seriei te 
Pyrite 

90 
9 
1. 

This rock is a s lighly impure quart zi te.· , 

§pecimen No. J.79 

(No.3 Dam Site). 

In the hand specimen the rock is light grey, 
medium grained, uniform and non-friable. 

Under the microscope it appears as an interlockjns 
mosaic of angular quartz grains, some of which show str8in 
shadows. Apart from quartz, the only minerals pres(nt are 
a few shreds of"biotite and muscovite cnd odd grains of blf..ck 
iron ore. Redd ish iron stains are present in places •. 

follows -
The percentage composition of the quartzite is ~~ 

Quart z 98 
Mico, iron ore 2. 

The interlocking structure of the rock,'and its 
high quart z content, shows that it is a quart zi tee . 
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8Eeci~n No. J.78~ 

( No. 3 Dam 8 it e) 

Macroscopically the rock is blue-green j very fine 
grained, soft, argillaceous and well bedded. 

Microscopic examinption shows thst the fine grDiricd 
matrix of the rock is maGe up of finely divided g~artz with 
sericitic Dnd chloritic material. Iron stains are rommon. 

Ilmeni t e is present e.S occDsio nal groi ns which h['.ve 
been altered to leucoxene. 

The percentage composition is difficult to assess 
accurately, but the finely divided quartz probably makes up 
at least 50 per cent. of the rock. 

" 

This rock is 0 fine-grained silt stone, 

'~~im6n No. V.Il. 

(6 mi les we st-s out h-wes t of No. 3 Dam 8i t e) • 

In' the hand spec imen the rock is hard, d ark grey. 
fine: grained anG unif.orm, with conchoidal fracture~ 

The matrix i& very fine-grained, and contains small 
angulcr fragments of quartz and subhedral fregments of 
plagioclase. The long axes of the quartz fragments are sub­
parDllel in general, but numerous grains show no such 
orientation. Black iron ore, clearly not of detrital origin, 
ann a few flakes of biotite are present. 

The very fine-grain of the rock rend ers d etermiwction 
difficult. It is probably a hornfels deri ved from dacitic 
volcanic ash. 

8pe~.£..No. J. 24. 

(~ miles south-south-east of No.4 Dam Site). 

Macroscopically this is grey, non-friable and 
argillaceous with a schistose appearance. Quartz, felspar ~nd 
ferromagnesian minerals can be seen in the hand specimens, 

In thin section, quartz is present 8S large irreGul::::r 
grains often showing undulose extinction, and as fine irreg1l1oY' 
veinlets which pervade the rock. The plagioclase is subhefro.l 
to euhedral and seems to have grown by some process of fels0nth­
ization. It is part altered to sericite. 

Chlorite is abundant. Leucoxene, derived from 
skeletal ilmenite grains,. is. present snethe rock is in places 
coloured by reddish brown iron stains • 

. The percentage composition is as follows :-

Quartz 
Felspar 
Chlori te 
Leucoxene 

60 
25 
12 
3. 

The mineral cont ent, and the appearanc e of the 
plagioclase, indicates that the rock is a felspathized argilla­
ceous sed iment., 
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~pecimen No. J.57A. 

(8 miles wEst of Currango Homestead)." 

Mr.croscopically the rock is hard, green, cmd 
fairly uniform with faint bedding" 

In thin section the base of t he rock 8ppeDrs very 
fine-grained r:md tuffaceous - it is made up of epidote, 
orthoclase, leucoxenised ilmenite and abundant chlorite. 
SC8.ttered throughout the base 8.re ingulcr fr8gments of qu'ortz 
Dnd felspar which rave no gener81 orient8tion~ 

The rock is 8. trachyte or andesi te tuff.. 

Specimen No_"_J.57B.!.., 

(8 miles west of Currango HomesteDd)' • 

. The h8nd specimen is grey-green, soft, well 
laminated snd very fine grained~ 

Thin section examination emohasises both the 
bedding and the fineness of the constituent gr8.ins. 
Chlo;rite is s.bundent, while quartz and plrgioclose occur 
as fresh ahd very angu18r frogmen ts. Ilmen it e seEms totcl:;'ly 
converted to leucoxene'~ The percentage compos~tion has been 
estimated DS follows -

Quartz 
Chlori te 
Plagioclase 
Leucoxene 

47 
40 
10 

:3\. 

This rock is a trachyte or andesite volcanic ash~ 

§.E§.c i~ n.._IT2.!..2..!...l:;a 
(Gooandra Trig'. station) ~ 

The ha'1d specimen is porphyritic, with small 
scattered olivine phenocrysts in a very fine .... grained, dDrk 
coloured ground mass~ 

. The micro-structure is hemicrystalline and 
porphyritic,. with phenocrysts of olivine in a brownish 
groundmass which shows gradations between microcrystalline 
and glassy~ Tiny grDins of plagioclase, olivine Dnd iron 
ore may be distinguished in portions of the ground mass ..• 
The remainder is made up of brown, glassy and cryptocrystD:L­
line mat eri D1. 

The eUhedral phenocryst s of olivine, which show 
a rough parallelism, mDY be altered to brown iddingsite. 

The percent age composi tion of the r o'ck is as 
f'ollows -

Olivine phenocrysts 5 
Groundmass 95 .• 

This rock is 8.n olivine basalt .• 

----. 
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Specimen J. 90. 

(3t miles west-north-west of JounDms Homestead). 

Macroscopically this lls a somewhat indistinctly 
banded" greyish-pink rock carrying porphyritic crystals of 
felspar up to 2,5 mm. long in f\ fine--s;rained groundmoss .. 

In thin section the ban¢!ing ShO-vi-S 1:-'0 very faint13. 
and then only between crossed nicols. This is Q-ue to the f[.1 b 
that the groumdmass is largely spherulitic. The S~brrules 
average 0.15 to 0.2 mm. in diameter and are composed l;::: '110ud8d 
plagioclase. Rother· scattered, irregular grains of intAr~~' in' 
quartz, of groinsize similar to th8t of the spherules, make>:. l. 

between 5 and 8 per cent. of the rock. 

Granules of black iron ore ar.e fairly evenly 
distributed, though in some places rows of granules are 
arranged in a radiating manner within sphfrules. Small 
quantities of limonite and leucoxene are present. 

With the exception of one grain of embayed quart? tt3 
only porphyritic crystals noted were felspar; they make up 
~bout 10 per cent. of the roc~ No trace of ferromagnesian 
could be found. Among the felspars plagioclase predominates 
it anorthite content is 34 per cent. and it shows slight 
alteration to setiDite and kaolin. A very small percentage 
(probably less than 3 per cent.) of clouded crypto-perthite 
also present. Bot h felspars are subhedral a nd are fairly 
oommonly in glomero-porphyritic aggregates. 

The rock is a spherulitic dacitee 

Specimen No. J. 91. 

(3* miles west-north-west of Jounama Homesteod). 

Macroscopically this rock consists of purple-grey 
apparently felsitic groundmass in.which are set porphyritic 
crystals of felspar of various sizes up to 6 or 7 mm. No st:. 
of flow-banding is evident, The ratio of groundmass to 
porphyritic crystals is about 4 to 1. 

Abuut 90 per cent. of the groundmass is clouded 
plagioclase; most of it averages about 0.15 mm. in grainsizf;. 
though, in som~ parts,it grades down to 0.02 mm~ or lowera 

The plagioclase is untwinned; the individual gral .s 
interlock and their shapes are quite irregular. Black iron (l ., 

in rods, granules, and strings of granules, dusty haematite [ .~ 
a little quartz make up the rest of the groundmass. A few 
veinlets and pockets of quartz with haematite Dnd magnetite. 
are pres~nt. 

The phenocryst s of plr,gioclase (Ab7QAn30) are 
generally only very slightly altered to seric~l:eand kaolin; 
a few of them, however, are extensively replaced by black iro 
ore and haematite. Some of the crystals have beEn rounded by 
corrosion, but most of them are subhedrol. A few glomero­
porphyritic groups of plagioclase grains were noted. 

Porphyritic quartz makes up probably only about 
2 or 3 per cent. of the whole. The grai ns are generally roune Ul 
through corrOSion .. 

Black iron ore surroumled by haemati te is the only 
primary accessory. 

The rock is a porphyritic dacite 9 
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. . 
These two.,roeks·, J. 90 [lnd J.9l, differ in colour, 

structure, texture, percentoge of felspor phenocrysts and in 
composition of plagioclase; furthermore; J.90 contains 0 little 
pot8sh felspflr, whereD.s J.9l does not • .However, the field 
evidence show~ that they are both volcanic rocks, Dnd they were 
collected within about 25 feet vertically of each other. It is 
virtually certain thD.t .each rock represents a separate flowc 

£:QRP HYRIE§.~ 

~cim~.J:Io.· J.!.... 71 

(It miles south-south-west· of Dam Site No~ 3)'. 

Macroscopically this rock is grey, massive and 
porphyritic, with phenocrysts of felsprr and a ferromagnesion 
mineral. 

In thin section it is holocrystalline and porphyritir, 
with pbenocrysts of plagioclase and monoclinic pyroxene in 
o groundmass of quartz and felspar. 

The plagioclase, which h8s been determined 8S 
bytownite, is euhedrDl to subhedral, with occasional rounded 
residua whic hare bord ered by.: g~9.rt z containing a felt ed maso 
of small, less basic plagioclase crystDls. The bytownite is 
strongly sericitized. 

Monoclinic pyroxene has been converted to actinolite 
Dnd then to chlorite in ploces. In some caSES biotite seems to 
have formed directly from the pyroxene, and may be altered 
again to chlorite. 

BlD.ck iron ore, which forms obout 1 per cent. of tho 
ro~k, hos been partly altered to leucoxene. 

The sample has been tentatively called an augite 
lamprophyre, largely because of the subhedral and euhedrol 
outline of both the plagioclD.se ond pyroxenephenocryst~. 
Nevertheless the basic composition of the plagioclase suggestn 
strongly that the rock may be a gabbroic-xenolith in the porphyry 
intrus"'.ve •. Sample J.61, tak~ri farther north in the same 
intrusive, is a normal granodiorite porphyry. 

The percent age composi tion of J.71 is as follows _. 

Phenocrys ts (Pyroxene 
(Plagioclase 

Iron ore ond leucoxene 
Groundmass 

20 
20 

1 

59. 

This d~termination shows that the sample is an 
augite lamprophyre. 

S'2e.£imen No.' J.!- 6h 

(l~ miles north-north-west of Currango Homestead) .. 

In the hand specimen this sample is grey-green, 
massive and porphyritic with clearly discernible phenocrysts of 
quart z and felsp8r. 
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, 
• 

Microscopically it is hemicrystalline and porphyritic 
with phenocrysts of quartz (oftEn showine reso~ption), felspor, 
ond a ferromagnesian mineral which hos been completely 
serpentinized. The sltered ferromognes'ian is quite euhedral in 
outline, 8nd may commonly contain pleochroic haloes clue. to zircon 
inchisions. The plngioclase phenocrysts, determined as anc:esine, 
are sericitized, Dnd ilmeni has been convert to leucoxene" 

The groundmass, which is felspathic and silicious, is 
sufficiently fine-grained in places to be c sGed as crypto­
crys talline. 

The percentC'ge composition 

Phe nocryst s (Quart z . 
(S erpenti ne 

of the rock is as follows,-

12 

(Felspar , 

Accessories (Zircon, ilmenite) 

Groundmass 

12 
11 

2 

63. 

This sample is a quartz-felspar porphyry. 

£12 ec i!!l§'..!LN o. -i[~12. 

(No. Dam Site). 

This rock is massive, crystalline, pink and apparently 
even-grained, with visible grains of felspar, chlorite and quortz~ 

Under the microscope it is holocrystalline and pseuGo-
porphyritic, with euhedral phenocrysts quartz in a groundmDss 
of micrographically intergrown quartz and orthoclase. The felspar 
is sericitized, and chlorite, apparently Dn 81ter8tion product of' 
large grains of some ferro~mDgne8i8n minerDl, i~ also present. 

The groundmoss is somewhat richer in orthoclose thon 
quartz - these minerals have obviously crystallized out simultan­
eously. All orthoclase is stained a light yellow brown, presumobly 
due to the concentration of iron in the finsl stages of 
consolidation of the magmD. 

The percentage composition of the rock is 8S follows -
( AndeSine , .. • • 38 

~ 
Quartz . . · . 5 

Phe noc rysts. Chlorite, possibly from 
a ferromagnesian 

( phenocryst .. · . 2 
Accessories (I ron ore, apatite) • • 2 

Orthoclase-quortz intergrowth ... • • 53. 

The type of mineral content 'present indicates that the 
rock is 8 granophyric adamellite. 

S12ecimen No. J. 81. 

(No. 4DarnSit~),. 

This rock is 
except that hornblende, 
occBBional grains 4 mm. 
is as follows'-

es'sentially similar to J.28 (described 8bovc) 
alte~ in places to chlorite, occurs 8S 
in diDrnet~r. The percentage composition 

Phenocrysts 

Ace essories 

( Andesine 
( Quartz 
( Hornblende 

Quartz-orthoclase intergrowth 

• • 
.f • 

• • 

• • 

• • 35 
9 
5 

' .. 1 
• • 50. 
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SEe£imen_N.0.!....-!l.d~ 

(4* miles east-north-east of Jounama Homestead). 

In the hand specimen this rock is greYt massive and 
porphyritic, with phenocrysts of quartz and felspar in a fine 
groundmass .• 

. The micro-structure is porphyritic and hol.crystalline 
wi t 11 sup,hedral., se rici t i zed and zo ned a ndesi ne, and quart z, 
commonly parti ally re sorbed, as the most. promi ne nt phe nocrysts • 
Actinolite,subordinate in amount to the quartz and felspar, is 
associated generally with chlorite and epidote~ .~ 

The groundmass l which is si licious and felspathic., iD 
mic rocrystalline, a nd shows thE remnant s of what werE;; apparE~tly 
once perlitic cracks. ThEse are now filled with dusty matEr~al 
and chlorit e. The general app earance of the groundmass indica t es 
that it may have once been glassy, and that devitrif'icatio(! har.: 
since taken place. 

'Accessory apatite, as six-sided crystals, and 
ilmenite, usually altered to leucoxene, constitute about 
2 per cent., of the rock. The overall percentage compositior. 
is as follows -

( Felspar 
• 0 • 0 

I 
Phenoc ryst s ~ Quartz · .' o • 

,:. 9 

Ferromagnesians • • 5 

Accessories • • · . • • 2, 

Groundmass • • • • • • 73. 

This rock is a quartz-andesine-porphyry. 

QEANITES. 

Spe~n N0L-V.21 

(6 miles south-west of No.' 3 Dam 8i te). 

Macroscopically this sample is light grey, 
holocrys.tall i ne" -ma.s~ i. v.e_ and, coarse gr_a i.Jleg, ,Q..1.l.'?;R.ii?ilfelspar 

'and a ferromagnesi an const i tuent can be distinguishea in the 
,f,hand sp,ecimen - the rock has a slightly gneissose appearance~ 

',0", 

"~:~'!~ Microscopically the rock is holocrystalli ne with 
an allotriomorptJ,ic granular texture. 'The plagioclase, protabl:~ 
an intermediate andesine, is altered ,to sericite, and, on tte 
whole, seems somewhat more euhedral than the orthoclase. 
Biotite,' as irregular flake's janel" hornblende as subhedral 
elong&t-e gra ins, boOth 'Qo-n::tei-t:l: n'7m£r.o~-o, :ino~= :1..Qno -or.- .8<lC€SS C 'l'Y 
iI'Oll ore. Apati-t.e- is a rareacc essory'. 

follows -
The percentage composition of t he rock is as 

Quartz 
Plagioclase 
Ortho.clase 
Biotite 
Hornblende 
Accessories 

35 
32 
28 

5 
1 
1 

This rock is determined as an adamellite. 
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§..J2.S£ime R-N 0 ~-.ii~ .. 

(5 miles east-north-east of No.3 Dam Site). 

In the hand specimenG.5 is 8 coerse, uneven­
grained grey rock containing quartz, felspor and aggrec;r: t,i_f' 
of biotite grains. 

Microscopically the sample is holocrystallint o~d 
allotriomorpb[&~ granula~, with considwrable variation ir 
grain size. 

Plegioclase, altered considerably to s6ricito. j f' 

the dominant constituent of the rocl" - its composit:i.on :.'" -:j~"-,-. 
of an inju.::rmediate anal-sine. 1\11:_01i felspar is l'eprCSGn: I ;,~; 
microcline p(rtl ite, snd makes up only 5 pEr cent. of th, 
whole. 

Biotite is characteristally pres'ent as clota 
o.ggre gat cs nnd is very fi nt_' grai ned - it cOlTlITlonly co nt D .. 1. '. 

plecwhr.·ic haloes dUe to accessory zircon. Some bieti tc it 
ahltered to chlorite. 

The coarse 9 une 1.sen nature of the constituent s":.oJ 
together with the biotiteolusters, gives the specimen [ill 

unusual appearance. The texture is certDinly not typic:,-: ,J.1 

that produced by the normal crystalline of o.n igneous me:.:: .. 
it suggests rather, a hybrid origin for the rock. 

The percentage mineral composition is as foiln\l\:: 

Plagioclase 
Quart z 
MicroclinEl 
Biotite 
Acc C ss orie s 

48 
38 

7 
6 
1. 

The presence of these minerals indicates thot t"e 
specimen cqllected is a granodiori~e. 

§.~cirrien_!IQ~ 26. 

(6, miles ·west of No. ;3 Dam Site). 

This rock is masei v 6", gt'ey and f~ne-grained) N '.t 1 

a slightly gneissic structure. 'cI,uartz, felspar and a 
ferromagnesian mineral may b 6 distinguished in the hand 
spec~men. 

Under the microscope the rock iR holocrystalJino 
and even-grained, with an allotriomo:ophici granular, textl1r~ 

Plagioclase, often fairly euhedr~l, has the 
composition of a sodic andesine. It often shows zoning, (~!j: 
i's partly converted to seric.ite. ' 

Hornblende is fairly abundant as elongate, t[ .. 1 T· 

and subhedrol grains which are in some CBses partly olt_· (,' -1>1 

chlorite. Both sphene and epidote ars generally associr~~( 
with the hornblende, which olso contf.liuS numerous inclucloL'; 
of 0D81'J.11f=: :i.r on ore. 

Quartz is present mainly as ~mall, anhedral ~rf~ ~ 
which occur inter~titioJly. 

/ 



12. 

Th~ percentage composition is 8S follows -

P:agioclase 
H:rnblende 
Q1.:.artz 
Ilnenite and leucoxene 
Epilot e 
Apa~i te, sphene, zircon 

77 
:'0 
:'0 

2 

-0 

This ~ock is a hornblende granJdiorite. 

'<'"1--------------
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