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DITRODICTTON

The Bureau of liinornl Reeources and the L.oe" s |
Geologlcal Survey hove Jointly undeprtaken the reg 1onn1 colo -feul
marping of & lorge portion of the onaro region of Teue e ToOr
the Showy Hountainsilydro Xlectric Cormission, In order to
appreciate fully the geologicel structure of the Snowy
tountainag Arca it is nececesnry thet the geolosicenl reconnsiscance
should extend beyond the actual eress embraced by the tunnel
1ines and dem sites,.

The Bureau of Yinerol Resocurces has underfoien to
mop the country north of Kiandra ond bordering the 5,C.7, irior
.to the present survey, reconnsissence mopping to as far norih
as @ 1line through Bimberi in the csst to Yarrangodblilly in the
wost, had been comploted,

The objects of the present survey were to continua
this map to the north as far ea V'eo Josper end, concurrently, to
endenvour to nscertain the choraeter, structure, ond stratirsrorhy
of the sediments in the western portion of the 4,C,T,

The country surveyed is opproximately 600 saunre miles
in ares and comprisee port of the Coodradicbee, Brindnbella .
ond Bimberi 1—n110 nllltnry sheot orcas, of which aeriml rhotographs .
on scoles: of + or & mile to the inch,. are 6vailsble, CGeologiasl L
detnll was plotted on these photoes in the field ond lrter
transforred to a base map cormpiled by elottcd template agoembly
from the photos by the Mationnl Happing Gcetion, Dernrtment
of the Interior on e sonle of 2 inches equals 1 milc,

Field work was carried out in tvo periods, “he first
period, of Oprroximately two ond & helf menths from ~cnunry to
Mareh 1950, was spent in 2 detailed study of the Crdovician beds
in the wcs{orn portion of tho A,C,T, ond in magring the sren
- betw- en Yiee Jasper aml Cooleman enves, Fersonncl -comprising the
field perty were B,I’s YWolpole (leador), N.Jd, lackny, Jd.G. Best,
EeMe Rennett, D,J. Cates, and C,A, Toylors

.

y The second period was of three weeks duration in
Februapry 1951 ond wag devoted to extending the geolopiﬁal naryring
- uweptwnard to the Coobragandra - Goodradipdbee divide, rersonnel

comgrialng the fielf] party were B,P, Wolpole, W,Je iuc}uy, ane
uld, Dr, A.,A. Oplk spent three doys wlth the ficld party-
in the Nrindobella valley ond the Cooleman Coves arets

]“!:G! 1 oug 70 !:K

‘est of the Coodrodigbee River, a rourh re"ionnl wmap
" WOBs compiled earlv in the 20th contury by L¥Fe HOPncv, then an
officer of the N,S,W, CGeonlogical survey, but no written report
was anparently mada whon the mop wes produced,

Ceological investigation in the Cotter Valley and in
the weetern rortion of the A,C,Te hod prior to 1949, been
. ennfined chiefly to detailcd exominations of proposed dam sites
and to photoegoologic lnterprototion. . One reglonnl rcoconnoioosn oo
had algo been carried out, This Work wes carried out by or und.:
the supervision of L,C, Notkes of the Bureau of lineral Resourcii,

The results of detalled moapping of the sp n purrounding
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Canberra and of the Kiandra area by Dr. A.A. Spik during the
period 1949 to 1951 has allowed the structure and strotigraphy
of the western portion of the A,C,T, to be more clearly understood.

In 1949 .the area north of the A,C,T, boundary between
the Murrumbidgee and Goodradigbee rivers as far north as the
Mullion district and west to Burrinjuck dam was mapped by two
students of the University of Sydney (H.S. Edgell & B.FP, Walpole)
as part of the honours degree course, The maps and reports -
dealing with this work have not yet been published but are
availoble to the Bureau of Mineral Resources in their original

form,

The: southern boundary of the area covered by the
present survey, adjoinsp~in part, an area mapped by geologists
of the Bureau of Mineral Resourcea early in 1949 (Ivanac 1949),

Access
-.—-——’—

Access to the area mapped is restricted and few of

" the roads and tracks are passable in wet weather, The
northern section, south of Wee Jasper, was entered by a track
which runs through Micalong Creek and Viyora, to Brindabella,

The main road, from Uriarra to Brindabella ond to lit., Franklin,

. together with’ forestry roads and firebrealks, provided access £0
part of the. Cotter Valley and Brindabella range. South from
Brindabella, -»:?- the Cooleman Long Plain area can be reached

by traneport only along a Jeep track which runs from Brindabella
through to Currango via Coolamine House and the Fockets, with a
branch down the long Plain to Yarrangobilly. A poorly defined
stock route branches off this track near the Tinpot Stock
resting yards and contimies along the Goobragandra - Coodradigbee
divide to join the Brindabella - Tumut track approximately 15
miles weat of the Wyora turnoff, -

TOPOGR !

The area examined may be divided into four distinct
toPographioal units: .

1., The valleys of the Cotter and Goodradigbee rivers,

2, the Brindabella ranges;

3. the western watersched. of the Goodradigbee;

4.+ the undulating uplasnds in which are situated the
Cooleman Plains and the Long Plain,

The area is dralned entirely by two main watercourses,
the Goodradigbee snd Cotter rivers, which flow in a northerly
direction to join the Murrumbidgee River, The Goodradigbee
River flows into the laeke formed by Burrinjuck Dam, The Cotter
River flows through a gap in the raenges to join the HMurrumbidgee |,
west of Canberra. .

The topography is rugged over the whole ares
investigated, . The dominating feature is the main Brindabella
Range which attaeins.an elevation of 6,267 feet above sea level
at Mt. Bimberi gradually falling to approximatelJ 4,000 feet
along the Bag Ronge south of Wee Jasper., The lowest point in
the area is approximately 1,900 feet above sea level on the
Goodradigbee River four miles south of Wee Jasper,

(1) (a) ZIhe Cotter River Valley

The Cotter River rises in the southern portion of the
A, c .T. and flows north=-north-east, at first through a wide valley
‘and then through a deep youthful V-shaped valley until its junction
with the Murrumbidgee. The abrupt chénge in velley floor may
be attributed to the fact that the river rises in grenite, and the
less precipitous valley walls and wider floor found in the
vicinity of the old Cotter homestead, reflect the relative ease
with which the river has eroded the massive granite. Tarther
north, thh valley floor narrows abruptly there Ordovician meta-
morphics are traversed by the atream. The almost straight and



general meridional course of the river is determined by two
main factors, - the strike of the Ordovicion sedimcnts and
the porallel trend of the Cotter fault. (Noskes, 1240).

(b) The Coodradipbee River Vvalley

The Coodradigbee River rises in the southern portion
of the ares, in the vicinity of the Blue Vsterhole, snd flows in
an oosterly direction until its course is deflected by the
wostera flank of the Brindobella Range, Irom this point it
follows a general northerly trend to miles north of
Brindabella ond then swings away to the north-north-west and
continues in this dircetion until it flows into the Burrinjuck
dam, approximately half a mile downstream from ivee Jnsgper,

The shape of the valley cut by the river vorles
conglderadbly, In genepral, the river occupies U~ghaped valleys
wherever it flows through sediments, but much sharper, and in
many pleces gorge-like valleys hove been formed where the
river flows through igneous rocks, 1}ost sedimentary rock
traversed by the river is relatively soft end easily eroded
compared with the igneous meterial, Those portions of the valley
cut in sediments show some choracteristics of meturity, particulorly
where they are situnted upstreom from a barrier of igneous and
agpsoclated metamorrphie rocks, which has caused restriction of
the valley snd estoblishment of temporary bench levels of erosion,
Two such bench levels occur in the Brindebells and Vee Jasper

valleys respectively.

The dircetion of flow of Cave Creek, which may actuslly
be considered as pert of the Goodradigbee, and the abrupt change
from easterly to northerly flow of the main river east of the
Blue Vinterhole suggests river capture, probably initianted by
the tilting of the lMonaro block, A similar explonation has
been advenced. for the capture of the headwaters of the Snowy
River by the iHurrumbidgee (HSussmilch 1909),

' The atraight strectch of the river south of ®Brindsbella
ond north of Flea Creek and the landforms developed there, sugrest
- foulting elong the 1line of the valley, Vertical movement along
this line seems to be confined to a large nmumber of minor faults,
A number of these are exposed in rosd cuttings east of Brindabella
P, 0., ond 8t Koorobri; other minor faults occur in the bed of

the river.itself, It is consldered however, that the principal
directive influence south of Brindebella i{is the existence of

a structural welt of Ordovician rock with a gencral meridional
“trend, The major influence in determining the strcem's course
north of Brindabella appears to be a strong northe-westerly

' atru;tural trend developed in the Devonian rock of this area by
the Tsbberabberan movement,

(2) The Brindabells Ranges.

The Brindabella Ranges, nlso known as the Franklin Range,
forme the divide between the Cotter and Goodradigbee riveras,
Isolated penks, such es Mt, Bimberi, rise to as high as 6,267
feet above sea level, but the general level is between 4,000
and 5,000 feet, The general decrcase in level of the main range,
from south to north is probadbly,at lesst in port, a reflection
of the northerly plunge of the folded Ordovician and gronitic
rocks of which the ranges are composed. 'The southern part of the
range is snow covered in the winter months, It has a typilcal
young mountain topography with sharp spurs and narrow ercst line
with scattered peoks. Vegetation is very dense on the steer slopes
but is sparsely distributed above the general level of 4,000 £ eot
vhere snow gums and snow grass constitute most of the tree ond

plant cover, '

Northwards beyond the boundery of the A,C,T. the rocks
forming the main ronge, in this arca known ns the Basz Ronge and
further to the north as the NDowyard Range, are Devonian lavas,

" Thoe lavoes uneonformnbly overly the Qrdcvioisn reats sp ore
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compressed against the flonks of the Ordoviclaon welt, The
regional northerly plunge is continued ond is again reflected

by the topography.

(3) The Western Yotershed of the Cloodradisbee Rivor.

The western wotershed of the Goodradi~bee south of
Brindsbella is dominoted by it. Jackeon and the Coolecman Ronge,
Jockson Trig, stonds on a shorp ridge of granitic rock which
reaches en elevation of 5,407 fect obove sea level, This
ridge ie seporated by the gorge like valley of Peppcrcorn Creek
from the Coolemon Roange, & rnzor-backed strike ridge composecd
of tightly folded Silurian sediments, which trends in a north-
casgterly direction, The ridge falls awoy sharply into the
Brindebella valley at Koorabri, The crest of the ridge-is
formed by lenses of sasndstone and greywacke which are intcerbedded
with the shales and slates which form the flanks,

. The moin drainnge chonnels in this area are Peppercorn
" and Tinpot ereeks, Halls Creek nnd Coolcecman Creck, :

Northwards from Coolemon Creek to the limits of the
arca examined, streams droining the western watershed of the
Coodradigbee rise in and flow throupgh igneous rock, Drainage
in this region in generol follows no remlar pattern ond is
{nfluenced chiefly by Joint systems in the country rock. The
topographic levol @pain falls groduslly to the north, In this
area however, it connot be attributed to the topograrhic eXpression
of a regional plunge., Cappings of Tertliory basalt found on ,
isolated residusls of an old lend surface such as Peppercorn
Clear H1ll and VWee Jasper (Trig.) or ns deep leads in old
Miocene valleys, reflect this fall 4in level from south to north,
The reconnaissance sugpests that the £all in level of this land
surface from over 5,000 feet at Peppercorn Hill in the south,
to the general level of 2,000 to 3,000 feet in the Burrinjuck-

. Wee Josper area, is the result of warpin~ of this flenk of the
Monaro block, rathcr than of block faulting. The occurrence of .
deep lends and their diatribution over such a wide area wuld

also seem to indicate that the old land surfoce in this area was .

by no meons flat,

(4) Cooleman and Lonz Plnin Area,

In the area south from Little Peppercorn Creek and
bounded on the weatern side by the Flery Ronge, the topography of
the belt of Silurian sediments which runs through to Yarrangobilly
and boyond, is thet of an upland or elevated ploteau which is
now being actively dicsected by streams rejuvenated by Caimozoic

epei§ogeneais. ,

Seporating the Long Ploin from Cooleman Plaina, and
the latter from Currango Plains, are elongate, narrow belts of
intrusive rock, Both gronodiorite and granndiorite—porphyry are
present, Theso belts form ridges above the level of the plains
and represent what is probably the reméins of an old erosion level,
They have a general level of five thousand feet ond are in some
places covered by Tertiary basalt where the elevation exceeds
6,000 feet, for example, Peppercorn Hill, and portions of the

Fiery Rangﬁ.

. The resson for the existence of these ridges is
probadly to be found in the superior resistance to erosion of
the hardened contact zones betwcen intrusive and sediment,

The Long Plain, with a general elevation of 4,500 feet
sbove sea levol and the Coolecman Plaina at approX., 4 200 feet,
represent whet is probably asecond and younger ercsion level,

The difference in helght between these two areas is attributed
to differential erosion, Cooleman plains being comrosed almost
vholly of limectone whereas the Long Floin is composed chicfiy
of hardencd cherts, sheles, slales, quartzites, and andesites,
Dralnage of the Lsng P1atn i direetly controlled by the strike of

1
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theé countyy rocke The northerly drninagse chonnel 16 Jjorpercorn
Creelk which eventually enters the Cocdrodlisbece River south of
Koorabri, The Murpunbidgee River rices neer Cooinbil and
flows 1n a southcrly diruction tovards Rules jointe

Coolceman Yleins are dralned by Ceve Creek which Joins
corge Creek at the Blue Waterhele and eventuslly flows into
the upper Coodradigbec. These sireoms are actually psmt of
the same watercourse, Nxtensive coves, underground channels ond
sink«<holes have boen developed in the limestons, .

- : Land forms throuphout the whole of the Long Plaing -
Cooleman Flainsg orea, are mostly rcunded hills and ridgzes, which
trend with the otrike of the country rooke Valloys are {lot-
bottomed and in many places swanpy ond are covercd for the most
part by e thin vencer of olluvial and detrital materiol.

DESCRITTIVE mOIOﬁY.

Sediments and volennic rocks of Ordoviclan, Silurien
ond Nevonian oge outerop in the area mopped during the survey.
Ordovicion rocks form a struectural wolt which occuplics the
enctern portion of the erea, Succeeding groups of rocks of
"81lurian and of Devonian aogo have been compressed ngainst this

-weolt, or uncorformadly overlie the Ordovician rocks.

Vherover found in contoct in the aren examined, Uprer
Silurion snd Lower Devonian beds are apparently conformable,
- Availadle evidence suggests a strong unconformity betneen beds of
11ddle Silurion age and younger formations,

'Ignooua rocks comprising gronite, grenodiorite, diorite
and porphyry, which intprude the sedimentary oarnd the velcanie
- rocks, outecrop oxtensively iun the arca,

Tcrtinry basnlt canpsg hills such 8 foprercern Il
nest of the Coodradigbee River,

The gencralized geoIOgicnl suceession is diven in the -~ \
toble below,

. TABIR T
- . BOLOCICAL, SUCCRSITON
Tertinry and Qunternégx Eroge. - Uplift by warping and faulting
; - in ot least two stages - basalt flows.

Epi Middle Devonian, - Tabberabberan Diactrophism ond injection
. \- of subaequen% batho;iths and porphyry. Isogstatic: foulting,

ITatchery Creck Conglomertte
Middle Devonian -« Goodredigbee Limestone
: Coolrmndoon Formation
Devoninn (sec Rdgell(1949)) - Goodravole Limestone,

Sugarldof Creck Tuff

'~ Lower Devonion . Collisons Hill Limestone
¥ : - ) Hountain Creek Volcanies
Silurinn~Devoninn = . Uriarra Volcanico
T Cooleman Limestone
Fpd liddle Sijurion .. Bown1n~ Orooeny
l Siluf;ng S . Migdle silurinn - Pop: ereorn Croup
. . g Lowey Gilurion - Tiébinbillﬁ uaptzite

Lpy Ordovieinn .. . = fBenampronlqugvnv.,w. o
” » ,. | R ? - Ficndpn Lieds
Ordovicisn - ‘Hidadle Upper Crdoviciecn « Franklin Formniion

[
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i
‘;ia Sedimentary and Metsmorphic Rockn.

3

,|; (a) .Ordovician.
' Rocks of Upper Ordovician age, together with intrusive
prenites, occupy almost the¢ cntire mountainous orea which includes

.+ the Cotter-Goodradipgbee divide and the Cotter valley, To the

;7 wegt of the Cotter-Coodrodigbee divide the Ordovician sediments are

r faulted asgainst, and to the north unconformably overloin by, the

; Mountain Crcek Volcanics. To the east they are bounded by the
Cotter Foult or by the Tharwa Granite, the Cotter River Porphyry, or

the Uriarra Volcanics.

. I

/ ! ' Rocks of Ordovician age in this area have previously been
mapped as an elongate belt of metamorphics, which trends in an
approximately northerly direcction from the upper Cotter valley in the
;south to near the liullion liomest¢ad north of the boundnry of the

,iA .C.T, (Noakes (1046) & ualpole (1949)).
! Previous work in the Upper Cotter Villey region had been
‘confined almost entirely to dam-site investipgations and to one
'regional reconnaiseance, The rocks were divided into the Franklin

LPormntion, which was thought to be of Ordovicion age, end the
Tidbinbilla uortzite.

The Franklin Formation was first examined between
Bushrangers and Collins crceks (Nookes, 1946) and was thought to
/be composed chiefly of phyllites with interbedded sandy and

fouartzitic rocks,

The eastern boundary of the Formation is the Cotter Fault,
which the Cotter River follows in the upper part of its course, The
sequence of predominantly quartzite rock on-the castern side of the.
Cotter valley and on the downthrow cide of the Cotter Roult, was
referred to as the Tidbinbilla Quertzite, It was suggested that
there was an unconformity boetween the two Formations because of the
difference in Btructure of the rocks on either slde of the fault,

The Franklin Formation is tightly folded, whereas dips in
the Tidbinbilla Quartzite rarely exceed 40 degrccs. Because of this
' the Tidbinbilla Quettzite was thought to be younger than Ordovician

in ape (Nookes, 1946),
(1) 'The Franklin Formation,

' Thia Formation, first defined in the upper part of the
‘Cotter valley, was thouph% to be composed mainly of phyllites with
interbedded quartzite, but more detailed wotk on road sections in
the Uriarre-Bulls Head areca, has shown that it is-actually composed
chiefly of sandy beds. Burton:and:Johnsténe. (1948), reported this
feature\as the result of a dam site 1nvcstirution at Condor Creek,

. Thin sections are not yet availnble of the rock types
collected as being representntive of the Formation north of Bendora,
but the examination of the hond specimens show the following

sedimentary and metemorphic typcs. The field occurrence of each
of the rock types and their relationship to-each other are shown

on the plan and sections accompanying the report. (Flate Nos, )e

F(1) Laminated fine sondstone -~ partly mctanorphoaed and
now almost a quavtz-schist.
2) Quartz-mico-schist
‘Quartz-mica-schist (nossibly containing sillimanite),
Bended sondy slote,
Coarse hornfels, '

. Fine greywacke
Laminated, spotted, schistose slltstone

‘Laminated, hornfels and fine quartzite
Quartzitic greywacke

10) Spotted siltstone with fine sandstone laminse,

11) Dark blue, siliceous siltstone.

12 (i§ Quortzitic grit, :

v ey v g v g v g 0 g
OOV

(11) Siliceous sandstone
(131) Coarse guartzite,
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F(13) Pine,banded quortzite
(14 ) Tnierbedded, siliceour ;hriiite -no hornlols
?(15) FPinecy,elliceous, micteaous orndstons,

In addition £ the types lioted above, o dlastinctive
ferruginous, micaceous sondstone and nmoassive gquarifiic have been
manped, and these appesr to be the dominant roch Lypoe wresont
within the Formation, at lesst within the Urierra~icricra srea,
and north beyond the boundary of the A,C,T,

Tho Franklin Formation hes becn tirhtly folded about
northerly-trending axes, “he fold siructures plunge to the north
at engles which ranpge from 15 deprcos to 30 degrees, In tuo
pleces, a roeversal of pitch to the south was found, but in neither
cose woo this other than a locel featuree On preogent avl o nee
tho Cotter fault is the only major fault which hes disvlise:s the
Oriovician rockio,

Dogpite the ticht folding of the Pronklin dbeds, reyional
metrnorphic effoets asre relatively elight, and vyary consideranly
with the orisinnl composition of the rocke Recryainllisation o
cuertzites and loweprade schiasts is falrly common, dbut ian those
bods which contain suthicenic mics in apprecinble gquantities,
gtress mme aprorently relioved by slippage along the mica~lakos
ratiier than by recrystallisntion, Thermal metomorrhic effccts
plao vory consldersbly. In general thece aroe surprisingly emsll
and in some plagces almost completely sbsent, At one locality
only within the Franklin Formatlon, below, but not a2gninst, the
erotern boundary of the Benders Cranite, & high-grode, mica schist
crnding fnto @ ohlorite schist and finnlly to slate, ie known to
ocCur, ' .

Yore detailed inforration will be necesinry balore
it is pracibls to correlate the scctions ricosured sn the forestry,
end nein roads, in the Uplorra - L. TPranvlin arcac Tha at ompt
to dn po a3 shown on Section (1) recoomranying shoot (33 of xhe
plang, {llustpates only the moin 018 structurce which are mnown
Cto coeurs Yow of the beds fournd In one gection con be correinted
with thooe manped in amother geetion and 1t has not been possible
to coneciuet a strotiprophie eolunn on the evidence avallable, '
Foraotyy voods are in the course of constructlion throughout the
Catsep Vlley, end 1t 1s sugrosted that these should be mapped
whitot the exgoanrea are ptill fresh, In this monner informastion
eould be bullt up until sufficient detell is nveilsble to allow
ccerrclaticns to be made, L ,

tn avallable avidencé; an apprbximata thiclknegss of
4,000 to 5,000 feet of gedimenis is indlcated within the Urlisrra=
Fpuiklin aren, ‘

. A rond gection between NMt, Franklin ond !'t. Agnes
ex;oned a dork-blue, siliecous siltstone, contolning, oroptolites.
G cimens of the groptolites were determined by Dr, Oplk,
Pelseoninloniat, Bureau of fiineral Regourees, as Clitwmesrroaptusg
Bicornl, of Middle Upper Oxdovielan (Lastonian) aze, 4t present,
the vosiilon oceupled by this horizon relative to other beds within
the Jortion 40 not knowvn, Tho bed is approximotely four to six -
geat %n thickneos amd cannot be traced north beyond the Bendora
ronite. . . ) ’ .

Craptolites have proviously been found within the
formaticn in the Venity's Crossing srem and have glso bean
determined (by Dr, Thomss of Viectorio and by Dr, Opik) o8 being
of #liddle Upper Prdovicinn age, -

(i4) The Xiendrs Peds |

- The gequence of interbedded ﬂnéeaites, glate, ahd chert
miupred in the Long Plain, Broken Unrt erea is aprérently a
contiruation to the north of o belt of rocks of ¢ Ordovician age
referred to by Opik (?) as the Xiondra Deds

The lowest member in the sequence in the Long Floine
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Broken Cart srea is a thick formeticn of nndesitic lovas.
Cverlying this formation are intevbodied glates, ondssites and
cherts, with occaslonnal thin lenscsg of congloerste and ssndstone,

: The bads are stronsly szunred and dip steeply to the
south esst at angies which range from 70° to verticsl,

Foasils have not been found in eny of the beds within
the sequ@nce in this area to dute,

At least ten andesite flows ware recornized in the field,
some of which exhibit brecciform structures, OCthers azain take
the formm of an andesitic agplomercte in which rounded pebblaa of
& previous flow are contained in ¢ younger bed,

: Immediately overlying the upper andesite band &b Rig
*@vworcorn but is 8 thick bed of banded chert and sandy shale,
The chert layers are very steeply folded into inmmerable small

plunging flexures, probably duve to slumping. The derts are
bounded to the east by granocdiorite-porphyry ond by augite
groncdlorite, To the north they are truncated by the Jackson
Grangdiorite and to the south, zre displaced by faults., The
cherts are hapd and flinty, due to alteration by theese 1pneous
intrusions, ,

‘ At present it is not possible to estimnte cxaetly the
thickness of the sediments ond lavas outeropping in the long “laine
Coolcman Renpge area, This iz due primoarily to the exteni to which
1utrﬂformnﬁional folding has been developed in the incompetent
horizens and to the lack of structural detail *n e lower beds.

The approximete thickness is probably to the crder of
25,000 fect, The volecanles occurbing within the sequence would
eccount for approximstely 15,000 feet of this thickneos, )

{b) Silurien

Rocks of Sllurisn spe cuterop extensively in the
Coolenan Plains & Long Plain areas, the Cooleman Range and
‘Bring: be;la valleJ, and in the avea dominated by it, Tidbinbillq
eost of the Cotter River, Flows, tuffs, ond "intrusive tuffs" 0;
prob: Lle “ilurien age, as well as faﬁsiliferaus limeatone, outcrop
in ti:¢ Uriarra,arese Patehes of coralline limestone and shale
Qut0133 elong the Goodradigbee River at Limestone Creek and
farthop nortl: ot Mlcalong Creek,

: At 811 localities where rocks of Upper Silurian age
were Tound overlain by Devonian strata, the beds of both Systems
are gppercntly conformable, The Silurian seguenceo is as folloWsie

. Upper Silurian ~ Lower Devoniaon (Uriarra Veolcanies(?)
Fayt of Cooleman
Limestone
Fapt of dountain
» Creck voleanics,
Uneonfnrmit' 2 ' -
Middle Eilurlan - Peppercorn Group.
Iower ;luvinn - T1dbinbilla Quartzite,

(1) lowerSilurten
. {(a) The Tidbinbills Currtzite

Yookes. (1946) has previously defined this formetic: as
composed dominantly of quartzite with intcrcaloted shaly band.,

. Rocks belonging to ithe Pormation outerop east of the
Cotter River and form 2 belt which extends from the Eangaroo Creeck
arce nsrth to the vieinity of Cotter Trip. Isolated patches of
these beds outerop farther north near the 4,C.T., boundary along
the Two 8tieks Rosd, .

' The present survey has added iittle_toomm‘knowledge
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of the fn?n&uion. A traverce from the Cotler River, over
Tiabinbille Trig. ond cest fo tihe boundspy of the “harva Cranite,
{ndictted an auppoximate thickneas of 700«1,000 feel of seu;wﬂrt
(See oection A P10te ce0)e .

In contrast to beds within the Frankliu‘"crnatioq,
eandy beds of the Tidbinbilla Cusprizite hove suffecred gevero
thermal metamorphianm because of their proximit; to thc Tharva
Granita. - :

: Thc’nre of the Tidbinbilla fnartgite cannot bo
definitoly eatwblished o8 the beds hnve net been found to
contaln reoogniznblie fossilso Correlntions with rocks of koown
aze in tho Carberra crea suggect 4t anould be placeg in the
oilurisn gystem, It is probably Towver Silurian 04 Lamur middle

“5ilurien in nge (Bpik 1)s At Fongoroo Creck, Fookes (1946)
mnpped an unconformiﬁv botveen the ”iébinbilln unvtuiue ond
underdying dbeds (Kengarco Creek Formation) whieh was regarded
oo o portion of the Franklin FPormation displsced by the Cotter
Foulte. An exposure in a road-cutting on the Two Sticks Rood east:
of it, Coree was mapped by Velpole (1949), Ilere Tidbinbilln
Guartzite unconformably overlies stecply folded beds be]onsinj Lo

- the Franklin Formeation, cnd is itseclf unconrormpbly overloin Uy
tho zountatn Creek Volcanicsa

on the nsr%h-eaa ern flank of lte Tiub*rhillq an
- @xposure in a craek bed ghowed thet beds of the Franklin ‘o”nﬁtlon
underlie Tidbinbilla Quoertzite with no appsrent BﬁPbO ural bretks
It is consmidered, however, thtt, in the 11‘*% of much weightier
cvidence alseuhere, this feature is accidentnl {pozcibly due to
the undermytng beds baing 1n the cvesﬁn? »gion of o fold)o

‘(11) Hiddle Silurisn
Prmm‘*:*c om: (’i‘mgg

- Sediments end volcnnics of Hiaale Silurian nge ghich
‘cutcrop in the Poppercorn Ii1ll Coolemnn Range and nvinuabella
velley nrea, hove becn nomed the Toppereorn Groun. Feppercorn
Hill, the topcavﬁphio feature firom which the group name has been
.hdﬁvivea, {s situated at the headuotors of Litlle Peppercorn &
- Yepporcorn Crecks pnd inmadiaﬁelg ﬂov*h-cast of the headwatera of
- the Murrumbidgee Rivers -

v The apeal distribuuiou of beds belongzing to the
Peppercorn Group 1s shewn. on plotes (1) and - (2) of the plono
‘acccﬁpanyinr the report, :

¥ b ?csila colleetcd from beds forming part of this group
by Dr. A A, Bpik ond by uhe vpiter have been deternined by Opik
as NMiddle Siiluricn in aco, Tho dominont lithclogic units are _

. 6 yellow-bpovn aandy shale, which in some rlsces contains pyrite and
auﬁaigunic potash micen, . end slete, Sanmly shales, sandstones, sondy |

~tuffs, coleareocus. tuffa and chalep, siltstonee, gr-ywockes ond

- greywacke slltetones-are also presents, Thin lenses of conglomrote

‘- were found interdbodded with the sondy shalcs end tuflse J.ences

. of altsored linicatone, dacite flows and bonds of felgite interbedded -
with slates, crop out in the I rindﬂballa valla;.. .

Lic beds aaﬁirned to the sunpcrcorn {roup are dornfaulted
into ar unconformably overlie the Xiandra beds in the vielnity
~of Peppercorn fi{1l and continue to the norih-enct ab o norrow belt
-along the Cooleman Renge and through the Driandabello Volloye.
Althouprh no contact betwecn the iiddle Siluricn Foppercorn Group
and the Upper Silurion-lLover Devioninn Coolcnnp Pimestone Lo boen
mopped, the marked difference in thc degree of defor maatisn of the
beds belonginﬁ to each,: is supnootive of .o strong unconfornlty
The thioknoaa ef the boas is not kn@bno

—.

1, pergonol ccmmunicatipn; .
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. V.-Fracture cleavage strikes at between 50 degrees and
60 deprecn (magnetic) with a steep dip to the south-east. The
overall dip of the beds is 50 to 75 degrees to the east with
a plunge to the north-east of up to 25 degrees. On the north
eastern tip of the Cooleman Range the less competent slates
are strongly contorted.._- . o - _ ,

(111) Silurian - Devonian

At two localities within the area mapped field evidence
‘{ndicates an unconformity between rocks of middle Silurian age
and Siluro-Devonian sediments & volcanics, These localities are
the Cooleman-Long Plairn area and the Brindabella valley. At
Micalong Creek, Upper Silurian limestones are conformable with
the llountain Creek Volcanics, which themselves conformeably
underlic Middle Devonian limestones, In the Brindabella valley,
Middle Silurian sediments are unconformably overlain by, or
‘feulted against, sandy shales and rhyolites, The shales pass’
upwards into interbedded rhyolites and shales and finally into
rhyolites of the Mountain.Creek Volcenics, No palacontological
evidence has been found to’ establish definitely the age of the
sediments irmediately underlying the rhyolites of the Nountain
Creek Volcanics, : :

Limestones of Upper Silurian age in the Cooleman
Plains area pass upwards without any apparent structural break
into limestones and sediments of Lower Decvonian age and finally
into rhyolitic lavas of the lountain Creek Volcanics. The
~attitude of the beds in the Cooleman Plalns area is in marked
contrast with that of the beds belonging to the Peppercorn Group,
from which they are separated by an elongate belt of granodiorite
and granodiorite porphyry and by part of the Kiandra Beds.

.. In.the Upiarrs’ ‘ared, volcanics and tuffs of probable
Silurion age are overkin by the Mountain Creek volcanics..

(i)Uriarra Volcanics

This formation is not. yet properly defined. The
Formation underlies the Mountain Creek Volcanics on the eastern
side of the Brindabella Range and consists eusentially of actid
flows and tuffs, which have been intruded, in this area, by the
Cotter River Porphyry and by other smaller hypabyssal bodies, -
It is 1limited to the west, in the Uriarra area by the southerly
continuation of Pig Hill Fault (Walpole 1949). =~ During .
reconnaissance surveys the rocks of the area in which the formation
outcrops have been mapped as porphyry.. HoWwever, a closer
study by Walpole (1949§'and by the present survey has established
that quite a considerable thickness of extrusife rocks is present,
The 8réa in which these rocks outcrop requires a more detailed
.s8tudy before the lithology of the formation can be fully described.
~The age of the formation is not yet definitely established

(11) Coo;eman Limestone

The name, Cooleman Limestone, has been assigned to
beds which outcrop on the: Cooleman Flains.

*'., The formation is COﬂpOSLd cnigfly of
foasiliferous coralline ‘liglestone with interbedded calcareous shales ¢t
and occasional thincintercalations of sandstone,

‘ A thlckness of approximately 4 OOO feet of limestone
and sediment is present within the formation. Limestone forms

the lowest outcropping beds of the formation. In most places

it has been marmorized by intrusive rocks and the fossil content
has mostly been destroyed. East of Ilarris' Hut contact metamorphic .
.effects are not as severe as elsewhere on the Cooleman Flains,

and recognizable fossils collected showed the beds to be of

Upper .Silurian (Lower Ludlow) age. . These beds canbe correlated
by their fossils with the, limestones at Micalong Creek to the '
north, and also with the Yarrangobilly Limestone to the south.

P
ii
F
:
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The uppcr beds of the formation near the Black
Mountain Mine, contain a rich and varied fauna, which indicates
that they are probably of Lower DeVOnlan age.

'At least three new forms, whlch have not been
previously described from Australia, were noted by Dr, Bpix
from spcecimens collected in this area by members of the present
survey. The study of* fosails from these beds 1s not yet

complete,

(1ig) :Mountaih Creek Voldanics

: Phis formation has been described by Walpole (1949)
and is essentially composed of rhyolitic lavas with, in eome
places, thin intercalations of marine sediments. The northerly
extension of the lavas is beyond the limit of the area mopped
during the present survey., The lavas extend in an elongate belt
to south of Brindabella, where they are cut off by the Jackson
Oranodiorite, Modifications to the maps produced by Walpole
and by Fdgell,in 1949 have becn made in the licalong Creek area
by the recent survey particularly with regard to the boundaries
of this formation in the vieinity of the Follies Gap.

A thickness of ‘approximately 5,000 feet of lavas is
present within the formation in the Mountaxn Creekhrea,

Rhyolitic 1avas vhich are identical lithologically
with the rhyolites in.the Mountain Creck area,. overlie limestones
of lower Devonian and UppeP Silurian age in the Cooleman Plains
arca and are considered to be an outlier of the Mountain Creek

Volcanics.'
(d) Devonian

Rocks of DQVQnian age outcrop in the Yee Jasper area,

in the Brindabella Valley, where part of the Hountain Creek
Voleanics outerop along the western flank of the Brindabella Range,

and in theé Cooleman Plains area where part of the Coocleman
limestone is of lower Devonian age and is OVLPlSln by an outlier
of the Mountaxn Creeck Volcanics..,

At Mt, Coree, the mountain Creuk Volcanics unconformably

overlie rocks of the Franklin Formation. 'On the Two Sticks road
eagt of Coree, they unconformably ovcrlle Tidbinbilla Quartz etc,

The Devonian sequence in the Wee Jasper areg has been
described by Edgell (1949) and reference should ‘be made to his

work for information on this area,
- IGNEOUS ROCKS -

L The igneous rocks oﬂ&he area surveyed fall naturally
into six main groups. These are 8s follows -

\

‘Tertiary basalta U '
‘ Porphyries probably related to the Tabberabberan

" movements, : :
‘ Granodiorites probably related to- the Tabberabberan

- movement,
Rhyolitic lavas of Lower Devonian and possibly
.+ Upper Silurian age - Mountain Creek volcanics.
- Andesitic lavas of Ordovician age.
Granites.

(a) Granites E

L Granitic intrusives the age of which has not yet been
astablished outcrop at four localities in the area mapped;
these are at ‘Bendora, at Mt. Gingera and Mt, Ginnini, at iit.

Bimberi, and’ west of Tharwa. A
f - The Bendora Granita has becn debcribed by Noakes (194G),



‘It cuterops a3 on elonﬁQﬁe tear-ohancd mase of biotite grnntte
vhich has bcan intruded ﬂionw the sxis of 5 cteeply Dolded,
plunglng antio1inro The grantte io highly a“CWreu ond takes

tho form of a siock or ailla h

, The.Cingera Granite wos not studied closely during the
present SUrveye 1t is similor in type to the Bendora Granite snd
ig 01so shearcd to some extent, particulorly eround the marsing.
7t is possible thet it is comected at depuh with the Bendora

(ronitee ‘ ‘ ,
Honkes (19046) hos Guwnonuod thnt P11 thc rnnitea in

this aron might be part of the some gronitle mass, of which the
Thapwa Granite is the largest outcrcpﬂinr body. The Tharwa CGranite

outcrops gaat of lit. xidbxnbilla ana intruﬁes the idblﬁbi&lﬂ
nuurtzitea ‘

(v) ordovicinn Anﬁesgtgaa

‘Rocks of andesitic type occur in on elonzated bell in
the Long TMlain=Broken Cart sres sad south of Leonards jiute
pifferences in type sugpest the preschee of a mumber of flows
which have been welded togpether. Tne chief variation $s to be
fourd in the percentazxe compositions of the compenent mineralce
Thus one epechmcnxnmtained an estimated ¢5% by composition of
plagioclnsc, as againot 20% in another speeinen, All crecimens
chow & marked porallel oricntation of the plecicelase laths and
a tendency towards a porvthitic febric, One flow could be called
8 troohy-ondeslte with up to 50% of §1a~iocla¢e felsnoer, Diopside
is o conatituent of this rocke A1l coninin abundani, and pencrally
evhedrnl, euglte, but the grain size of the phenocryets varies
fonciderably f£rom one rock to another. Apatite io o common
agocessory nminernl and altceration of the fslaner to ocrussurite ond
sericite, and of the femtc minernls to ¢n1¢wia», ig evident -
in mom; specimense : . .

In many - ploces the rocka are tuffocesus, -:ost of
the frogments are vitrophyric nvd derivcd from e“vlic£ LTlows,

(c) Yountain Credk Volennicds , '

Aeld Phyoliticxlmvaa, inggny places tuifaceous ond in
goneral devitrified and extensively alitered by deuteric getivity,
outerop over a wide area north of the AC.T, boundary ond extend
southwards ns an elongonte bell alonpg the western flionk of the
Cottar-Coodradipbee divide,. ?etrcloric 11y, they comprise sodlce,
sodi-potassiec, potoesic, scid an&eaitic and’ felcitie types with
tuffnceous equivalents of each. The pbﬁ?OIOﬁy of thase ldvas has
been exemined in scme detall by walrelc (19249), Sanples of the.
lavas taken over g wide arem from Vioe Jasper te south of
Brimiobella and ‘in the Cooleman Flains srea.during the course of the
present survey, were very similar in their petrological charﬂctor
to the typeo daescridbed by. Walwolega ,

(a) .;ntrusiva rocys asswcinteﬁ wgth the Tabberabboran movencnte
(1) Flutonic vocks - . SR ,

"Ilutonle rocks vhich inirude sediments of Upper Silurian
_or of Devonian 6ge, outcrop in the Ccolom&n - Lohg Floin area and
at Jockson Trige ,

A aﬁall stockky in the vzcinity of Biv PcPvcrcorn Hut,
io distinctive becnuse of it opotied black ond white colour, 7The
bleck spots are cemrosed of glcmnvapovrbvritic clots of uralitized
ougite ond chloritized bLiotite, Plnﬂicclnse, probebly zlbltc-
olicoclage, io the. domingns minersl presents The rock i3 on
ouglite granodiorite and dif*ers Lfrom the grovodiorite whlch forms
on elongnte belt slong the K,V frinre of -the Cooleman lsins, The
raock type oceurii ng in this bc’t is a nomol cranodiorite, the
chief constituent minerals being plagioclese felspur (olifoclrae),
Qumvt», biotite and hﬁ?nblhﬁﬂog » | ['_n o ' ,

. i
Cor . s ’ . ‘Ei
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The rock type in the area surrounding Jackson -Trig,
is 8 distinctive pink granite, which intrudes Devonian lavas
ppproXimately’ two miles south of Koorabri in the Brindabella

- valley and also in the Cooleman Plaing area. - In composition it
. giffers little from otner granites in the area, with the exception

that orthoclase is more abundant and constitutes about 30% of

the rock. Granite crops out to the west of Wyora along part of
the Goodradigbee-Coobragandra divide, and east of the headwaters
of the Yarrangobilly river. The rock somewhat resembles the
Jackson Granite in composition, It is light pink to motiled white
and pink 1n colour and is' composed essentially of quartz,
orthoclase, 'some plagioclase, blotite and hornblende, Lhe quartz
and ohthoclase crygtals are commonly present as large phenocrysis.
Approximately 1% miles north. west of Dubbo Flat on the Broken Cart
Stock route, the granite appears to pass into a more basic rock,
which is probably a diorite, 'The exact relationships between
these two rock types are not yet known., Granite, granodiorite and
diorite (in some places almost a gabbro) outcrop west of Wee Jasper
and are probably a northerly continuation of the aame plutonic

complex.'v,." ‘ . : .
1t is'prbbable ‘that the‘grani'tic types are all genetically
related, - x

(11) Hypsbyssal rocks.

. Porphyry of two main types outcrops extensively over
the area mapped. The main mass of porphyry,. known as the Wyora
Porphyry, is probably genetically -related -to the granitic rocks
in the Dubbo Flat-Wee Jasper Forest area. Hybrid zones have veen
developed along the contacts of porphyry ond gPanolePlte in
the Pockets - Blue Vaterhole area, but it is not yet known which

was the earlier intrusion, -~
Five main porphyry'masses were recognized,

} (1) A 1arpe porphyry mass which intrudes DeVOnzan
limestones in the Wee Jasper area, Here it is associated with
acid granites and granodiorites in the vicinity of the YWee Jasper
Foregt Reserve, The porphyry mass is continuous to south of
Brindabella and is referred to as the Wyora Porphyry. The
limits of its extension to the west are not known. The rock is
essentially a quartzefelspar porphyry, with large phenocrysts
of quartz and -altered plagloclase, with some smaller grains of
augite, The plagioclase is probably intermediate in composition,
The presence of auglite suggests that the magma was probably
very . "dry" and as a consequence, a continuous reaction of augite to
 horoblende and biotite could not take place. - The main mass is
;dark bluish-grey in colour with white patches formed by cleaved
plagioclase cryctals, The larger quartz crystals are, in general,
transparent, , '

Ot

Considerable variation in ccmposition 1° evident within
the mass Which is, however, dominantly and in character, .

' A second pornhyry outcrops in the Cooleman caves area, -
near the Bluec Yater Hole, Although the surface exposures are
'scattered they ore probably connccted at a relstively shallow depth.
Tris, porphyry gshows little variotion in ltself and ic composed of
phenocrysts of pyroxene (augite), fibrous amphibole which has been
derived by ubqlitization of the pyroxene, and altered plagioclase,
Plagioclase is the most abundant constituent.

' 3 A third porphyry outcrops on Currango Flains and sl ong
Skains Hill and swings in a wide arc around the EGooleman Limestone
to &s far north as Pepnercorn Creek. This porphyry belt continues
to the south, beyond the; boundaries of the area mapped by the
present survey, and has: bcen previously described (Ivanac 1949)
as a quartznfeiSpar porphyry. Considerable variation is present
within the porphyry mass and it appears that the main rock type may
be more correctly described as granodiorite-porphyry, as plagioclase
is the dominant felspar in the majority of specimens examined.
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A belt of ﬁbrphyry cutercps in the Fiery Range area
gnd the west. to the Yarrangobilly river. It was not studied
in any detail but 1s similer in hand gpecxmen to the Wyors

porphyry.

. Thin 1enses of hzrnly sheared porphyry and gronophyre
outerop along the Ordovicien Devonion contuct on the viestern
flank of the Brindsbella range,

The granophyre is compocsed of interlocking greins of
qaartz and orthocleésegfelspar, with small phenocrysts of strongly
chlorilized ferromagnesian minerals and plagloclase, The
porphyries associeted with the granophyre are of an acidy
intermediute type. Catqclastic action due to shearing stress
hos Tractured, and induced an undulose extifnction, in the quartz
phevocrysts. Originel mineral constituents are now sirung out in

pavallel lines giving the rock & sort of low-grade gneissic aspect,

“Althoupgh this porphyry has intruded along the strike
of the Ordoviclan metamorphics it is doubtful whether it is a
Benambren intrusion. Rather, it appcars to have bee¢n injected
into 0ld tensional fractures along the Ordoviclian~-Devonian contact
and hence may be classod as beinn of probablu Tabberabberan age,

Further petrological studies of the irvrasive rocks of
the area would no doubt do much towards establ ishing their
relationships and origin. Ivanac and Glover (1“1’9€ have previously
pointed out that the NPanodiori*f affinity of the majority of the -
Borphyries ‘and plutonzc masses, which intrude the Silurian and '

evonian beds, is significant and points to the possibility that
they are genetically related. "he Jackson Granite and the Wyora
Torphyry are known to intrude Devonian beds end it is possible
that.the remaznxng intrusives are of the same general age.

(vz) Tertiary quﬂlts,

hennanta of* basalt flows, of probable pre-illocene age,
form outliers of an o0ld land surface gnd form deep-leads in old
valleys west of the uoodradlgbee river, ©Oome flows are
amygdaloidal in character, but generally they &re essentially
an olivine basalt and composed of phenocrysts of olivine set
in a8 fine-grained groundmass of acicular plagioclase laths, iron
ore grains and sheets of blot1tc.

Stracuural Geolopy -

e Discussion of the otructural geolovy of this area is
depeadunu on a full knowledge of the regional geology, not only
of the arce mapped by this survey, .but also of the Areas which surroun
it.  Unfortunately thise information was not available, at the time
of the present survey, and hence the concepts pvosentcd in this
chapter will probably requ1re modification at a later date.

' -Browne - (194?) has suggested that three periods of
orogehe&is took place during the history of the Tasman geosyncline

*

in early and,middle Palaeozoic times. These are as follows :

‘1)  the Benombran Orogeny, which closed the Ordoviciean period.

2 the epi-Silurien, Bowning Orogeny, -
3) the Tabberabberan OPOgenJ whlcn closed the ulddlu Devonian.

_ Three periods of OPOFQUb:lJ ‘are 1nd1natbd by a study of
the rcgional structural trends of the beds of the three geologic
systems repr»senucd in the Wee Jasper-Coolemgn Caves area. These
correspond to the Bensmbran, Bowning and Tabberabberan orogenies,
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1) Structures velntsd to the Renonbren Ororeny

The Benmrbean moverond hos epporently been responsible
for the foldling developod within the ordovicien beds of the
westarn portion of the 4.0.T. Folding in thig area Lo chorn,
and the beds hove boon fthrown iﬁtq ot least one major h‘”lﬁ»iﬂﬁ
srd myneline, the limbs of which are conslidersbly puckerede draz
f lds and.mimav enticlines and synelines are common. H rerional

noe to the nowth of up o 300 1a indicoted By the astiitude
mf the dreop Poldss In 00 nlaces Chrnre of piteh o ﬁbr pouth
wnu rocorded, but in neither nEE ¥oo thim r@fbirtﬁn;u dinop
realte occuu in sssocintion with the folds, but the ﬁopovrnwhg
cnd atiitude of the bods makes th@s ““’icult to Tollows
:w,ﬁing~plane Ol&&Vﬂpﬁ hog been aﬁvclw oG in the no"ﬁ.ircompeﬁent
bods, ) : : C ) !

The avidencs nvai¢ﬁb1a nalnuﬁ to uhe probﬁbiZity
thut the GPGQV&Pibn rocke of tho weotorn portion of the A,C.7,
vare alevebed from the Crdoviclen pvn wncline nnd porsicked at
least throuchout the early end middle TalnecoZole o5 n structural
weib, which ployed a lapps port in Lﬁfluancing tha troend lines

avelnyad by subsequent movements.

~ 2) {L\z-ln ‘Q vlr—,ﬂ&n r r’ﬁ"'ﬁ‘ﬂ’zf

The 1nbarnvutdt1mw of

curan - in the Ve Tngnele
Cooleman Cavaa avedn, has diyrect | ang in the 7¢ﬁa oren
somna L1ty miluﬁ 4o thc north f Pomny v the Mowning oroseny
depives 1ig nama, (Buwnin: iﬁ wovn Guntoerinotely twelve
niles novth-west of Yass) At Tow ntny u1131 an Lnﬂoﬂfnamlty hasg
been mapped betvesn the uppermsst beds of the Hilurisan successlon

at Yasaz, ond the nv@r‘vinx Black Nange phyolites wuzuw ﬂro,
: ruamnxbﬁJ, related to Lthe Haunfa}nf reck Toleanleg. Ilowever
the uncorformity ot Bowning Hill { “pown, 1940) iz not convinelng
ﬁna there is ceptainly no gtrons brenk, Farther south, in the
anberra aren Us ik {1951) hes racorded & oiructursl brtak,
mnxca ocourred st the ologe of the Sllurian Period and vhich he
has nomed thevﬂinalia interval, © Vapt of the Ordovieion welt,
wizheh forms the Prindebelle i “ﬁrﬁum, howovar, tna‘ﬁ is no evidenes
of o teaﬁnnic brceak belween upper Lilurinn rﬁd Tover Dovanian
sadimentation, At %iualcag Grodk, Unpep ﬂilvrisn 1lime vhones are
apperently oconformeblie with rhyeolites of the Moundoln Creck
Voleanlown, JIn the Brinda bell« valiey there 8re indications of &
tectonic broak betveen LNiddie Silurion rocks of”thé.?eppereorn
reap and the waunuﬁin.areck volemvleﬁ. R

The slructures ia the Cooleman»“an~ “lﬁin awca surpest

a sirong unconlormily bebtweon rocks of the P prerenrn Groun ond
U»p@p ilurifn‘hsus of the Copleoman Limeslon The Upper p Silurion
and Lower Dovonian beds of the Coolonon uiAeatwne are coninrmtdle,
s there is no evidence of on epi-diddls Sllurian movement iun the
Canbaerre-Yass area, it would appesry therefope, that the so-celled
ﬁuwninﬁ'mavvmwnﬁ end slse the Ainalie JntovVﬂl, in the YA
Couberra apea, represent ynly osuc yhope of o movement vhioh wes
initieted nudh earlier in the Silurion psrxﬁé._

The vheaeal dstribution of grwﬁeric MOYE S t ovaer o
long perioed of %;mm' the develommont of orogencsis in one port of
m m@nmwvﬂlaru whilst snother “avﬁ off the ﬁ&mﬁ'ﬁCQﬁ“ﬁi wopyneline

s ined quieaccnt‘v the difference in he intong
fcmn one #ren to anaﬁhue~ en;‘ﬂ carhnns be explained ~r thiis aren
by the development of 1inav $eotorened viinia the S cobrncling, ‘

hicn vare seporoted by sh vnct&”°’¢" Lostroplic weiﬁﬁ Jﬂ olLder rocke

he Ordovieinn wolt of the Brindslolln runuus conld concelvebly
huvﬁ fa?mvd such a barriers Szrpcéugaljﬁ, he Vo fuuf Srel o0l oTan
Coves-lons ¥luin ares can be considerod os g geperate anit Tren
the Yaszs-Catberps nran, even thoush both erchs probobly fouvcd

parét of the stne Silurion ECOSTCLLNg, It’iﬁzu@ub‘fwi i the
Criovicion wolt seopsrnting the Lo oroms axistod oo g riﬁfv &
the level of tho qxlnrlt, gen hefswa the &emﬁeﬁcﬂmrnﬁ of t?
Bowning movements, Sllurlen sedimoents outepopping close to
weabern Llank of thu welt show no ovidence of hoaving Le an 1 1u
down g & shore line Pagies. Furthey evidenge of the elovation

Ve

Love

d sformot lon
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of the welt by the epi-liiddie Silurlon phase of the Dowming
movenment 1o the gbeence of 11iddle Lilurion beds under the
rountalin Creck Yoleaunics et ¥é, Cores opnd the dovelorment of
grpey Silurian limestone reels plens the western flonk ol the
welt ot Hicolong Creel, Limstone Creoel and the Coolemon Flaing.
the present doy siructupal exrressclion of the well i a major
nopat otructuro, bounded to the eust by the lotbep ond 71~ 1Hill
roults (which opo probebly contimsous), snd to the west b
feulting nlong the Crdovicion - Jovoninn conbacte I% 10

rosaible thot this fauliing could hove been lpitlinted in the
Siiurion snd there is dofinite ovidence thot movonent olons thacse
1ines of wenknosas took place dubing the epl«lliddle Devoninn '
iobberobberan movemente

(111) Struetures peleted to the Nowning Oroceny,

. The “iadle Silurlon bads of the Peppercorn Croup,
vhich outerop in the long Floin « IDrindsbells ersn, arveer o
‘wyrr the esstern Flank of o mojor peantlieline, 7The beds in
sengral, dip steerly to the esst ot an-les which prange Irom DOC
to vertienl, Tho incompebent hopizZono show very strony intrge
formationnl folding, Thie fe prydlcularly noticesblo in the
glates wvhich form partd of the Cooloman Nonge. These pocks are
contorted to & high degroe, with mmerous, (i ht Jeny folds ond
lecal plich veversols, Frocture cleovope io stron iy develorod,
The ptrike of the clervare is b 000 « 700 (mognctle) with n
stegp dlp of approximobtely 800 to the soubthewost, 4 peglonsl
plange of up to 250 $o the noprthegont 1o indicnted,

In the Teppercorn Hill aren, the beds of the Perpercorn
t‘roup hove been hiphly shenred, Conglamcrate pebbles are, in
nany cnses, strotched and elongaied. £ gyetem of conjupeic sheor
frogtures hos been daveloped vhich hos affected both Opdovician
and Widdle Cilurion bedge Feults vhich exhlbit loteorel, as
vell ss veriical, displacement trend in $wo dircciions, onc set
of faults striking in o pgencrnl esgtorly divcedion, tho other
striking south~onat. They heve ob¥lously beon Jovelorod by a
rotationsl stress influence. Clecvagesa in thisc oren trend b
arproxinately 600 (moammetic), the predicted dircetion for the
trond of the f0ld oxos necording o o stress rhomb diogran.

(iv) Btructures pelsted to the Tobbernbbernn (9o ey,

: The structural pettern produced by the Tabbepnbberen
movarent in the Yullloneice Jaopep distPlct hos beon oublined by
Valpele (1949}, Two vhases of the movenment arporently tock place;
a compressive rhoso, followed by o phoose im which rototionnl ‘
ghresa was the dominating fecltore “he arcn exeminod to the south
ol Yes Joppef during the preoent gurvey shoved evidence of lopge
senle faulting, which wes probobly initieted by the Trbberobberan
movgments Rhyolite lovas of the doundeln Creol Volennies, which
osutcrop along the weptern flank of the Ppindabells ronce, are
strongly shepred ond are faulted agninet pocke of the Pronilin
Fopmation o the enst, The contact between these tup forsotions
is morked by o Sone of intonse shonring and very stooyr tilling
of the laves on the downthrow olde, In rlsce lences of por Lwry
have hoon intruded along the oontaet, The intrusive vock Lo been
ghearad bul apporently o 8 lesser extent then the gurpowrning
rocke It 1o poselble thot o southerly contimuntion of this line
of fadting has detcemined the cootorn boundary of tho Jackoon
“ronodlorites

The wostern boundary of the Mountain Crecl: Volconicn
in the Brindobelln valley 1o dovnfoulted ogainst rechs of tho
Pecpercorn Oroun, Movement in this sren is not confined 1o -
single Tault, but constitules a fould Bone composed of & mriuy
of smnll f‘mﬁts which stirike Lu twp diprcctions - opne direction
arrppoximately north-west ond the other direction parpllel io the
contaot between the two Lomations, o '

".‘E‘ﬁuming is common 'm the Coolomon Floinn ares but nmony
of the faults mre too gmall to be recorded on the plan, The nain

)
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ﬁrcction of faulting is to the north-west. Deformation of the
beds in this arca by shearing stress is hoWever, novhere as marked .
gs in the Dcvonian beds further north, :

In the Follies Gap area, the southern nose of the Wee
Jasper syncline has been :-faulted and displaced by a major shear

phich trenda in a north-westerly direction, A number of minop
‘%n echelon" shears are associated with the mainihulue

‘ Evidence of the presence of major tenuional faults in
. mc arca mapped is found in the presence of sediments of Silurian
pre 8t an elevation of approximately 2,000 feet below the: present
mvel of the Ordovician welt of the Brindabella ranges, The thin
lences of porphyry, which have been intruded along the faulted
prdovician-Devonian contact on the western flank of the Cotter
Goodradigbee divide, are significantfor two reasons; firstly because
they indicate possible tensional movemewt along this contact and
gecondly/this movement was initiated in4Palaeozoic times,
i because they show that
' It is reosonable to postulate that many of the major
oults, which are present in the eastern part of the Monaro block,
wmtcnd of having been formed by Tertiary epeirogenesis, are
mtually much older; probably initiated by the Bowning or the
Tabberabberan movement and since partly obscured by igneous int rusives
injected during the later stages of these movements.:

Eeononic Geology

|
i
, :
| Intrusion into limestone by porphyry and granodiorite in
the Cooleman Plaing area has resulted in mineralization, the surface
expression of which is in the form of ironstone blows surrounded by
zones of silicified limestone. In most cases the ironstone bodies
are of limonitif material but some consist chiefly of magnetite

and hematite, e,g. the body outcropping in the Pockets ares.

Twelve of these ironstone blows were located during the
recent survey. They do not represent true gossans in the sense that
they do not show boxwork derived from the leaching of sulphide minerals.

. In the vicinity of Whites lut, near the Blue Water Hole,
two shaftes have been sunk to depths of 40 and 22 feet respectively,
on the western end of a gossan., The shafts proved the existence cf

i@ sulphide orcbody of limited dimensions,

t The ore is 1ocalised by shearing along the contact of
hmcstone and a thin band of calcareous shale. Visible mineralisation
in the form of sphalerite, golena and chalcopyrite was found at the
surface together with patchcs of boxwork developed by 1eaching of

those minch1so

Mining on a small scale was commenced on this deposit in
FQSQ, but was discontinued in 1940 due to labour shortage as a result
iof the war and to lack of capital, In November, 1939, the mine
Ktmg Black Mountain Mine) was inspected by a party of geologists from
the N,8,.W., Geologlcal Survev. A copy of this report has becn
provided by the GeQIOgiCﬁl Survey of N,S,W, and is reproduced as

Appondix A,

i Abandoned alluvial gold workings are common throughout the
‘orea and in particular along the Broken Cart Stéck route, - From the
size of the WOrkings it is doubtful if any of these deposits proved

payable.
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