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A CROLOGICAT, PRCONNATSSANCE OF THE SOUTHERN PORTION OF

. G,E. HcINNES and J,B, JONES, STUDENDS, ...
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‘~ : The work done in this investigation was for use in"the o .
wnilction of a large scale geological map of the A.C.T. The '
fenn ,——,' nppcd adjoins: that mapped by Flinter and llcInnes (1949) znd . o
1.C. Nonhkes (1m5) The map accompanying this report inciudes h
211 of the AC.T. south of an east-west line through Tharwa, —

 Access to the area was by the Tharwa-Gudgenby-Cooma Road
ond tho Yaouk-Cotter Homestead bridle track, It vas found pos sib.ua
ts toke a jeep alony this bridle brack as far north as the Cotte
Yonmestead, although ’chis trip should not be attempted after ram._

. The fielad msnping was done witn the aid of serial photogr aph'é,
the data collected belng transferred to maps prepared by National
- -~ Umuning from uncorrected pho o0 mosaics at approxe. 2" = 1 mile, In .

. pleces, due to shortage of time @nd difficully of access, geological
beundaries Were extended by photo inue“pre’cauion and such boundaries

ore shown as approximate on Plate i, - 4 . .
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"he area may be’ divided into cwo smallev areas

,.'ié . The Cotter River dralnage area
.. Ab) -The Cudgenby Rivec drainage area:

The Cotter River valley es albita rathcr unusunl
phyaiographic features. In the neadweter tract the valley 18~ quite S
mature with.a wide flat floor, formerly used for grazing, whereas
dovnstrean®™its confluence with nan{:avoo Crm,k, the valloy is steep

sided and Pouthful. This change in %topography is probavly. to be
explained by uplift in Temmw time although there is a change

in litholosfy from soft slates upsirean to hard qua"tzues downet resn

-.' f C ""'he coupse upstpca'q of Kanr*aPOO CI"LGk h&S been dcterfnined
largely by the regional st r'ike of the phyllltcso C e o ‘
< . "‘hc valleys of some of thc tributaries of the upper Cotter

’livc“ ere siraigsnt and u-shaped susgestive of a glacial pr’ofilw
these mlleys arec topogravhically below the country affected by ~
.Plelsvo..,em glaciation in this area, an cxplanation of these features

is difficulty unless they are remnants of the Permian c;lacmtod
surface, "’his possibility is suggested by the occurrence of fluvo-
fFlacial deposits at Canberra whicn Dr, Oplk believea may be Pcmuan

in oge.

The Cudgcn‘by and tributaries ni‘oi'c many of the features

- already noted in connection with the Co tepr Riverp, However there is
or:2 novable difference in that mosit of the tnbuuarleu flowing in
from the west sre oowa,qucn’c. This was explained by Professor Grifiithe
Daylor as being due to reversal of the flow directlon of the Gudgenby,
mmurh t1liing, manlng thig stream, pPeViOUSIY a tributary of the
Snowy River, i‘lo\" into the Murrumbidgee. The gorge in the Cudgendy
Zivcr near iuS confiluence with the Murr: tmo;.dgee Pﬂgardea oy Geiffith—~
Taylor a8 cutting uhr'ougn the old divide, is probaply due to o fauld
running N-S just to the cast of the lMaas River. - This foull, up~-thrown
to the east, has.cut off the old river course forcing 4t to cut a
chennel for itself througn the uplified block, This is supporicd by
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- the cxiotenco of soms fresh water dGDOoiuG on PidrCu above the present

On %he other hand rounded features are characteristic of granite ..
areas and when cided by a fracture pattern such as exists her ey
~vallcys of the form noted could be formed., Therefore the question ' 53

-operf until more defailed work can be dono by workers rore exporienced 1

o 2 -

streen, -indlcating damning, and the presence of gravels on the
peninsula betvween the Murrumbidgee. and presont Gudgendby Rivers,

The Orroral River valley has many of the features of thoce
tributaries of the Cotter previously mentioned, together with what
appear to be hanging valleys, If, as Dr, Oolk suzgests, a ?ozm‘gn
surfoce remains in Canbe rra, there is no rcason why guch glacial
features should not be found in the adjacent mounta ino, especially . '
as active erosion only became possibly sfter the Kosciusko uptift. . b

of the glacial origin of these valleys is one which rmast be lefi

in glacial topography.‘j:;;n_‘ P PRV PR AL SN L~

“are geparated by a strike fault known as the Cotter fault in the

- Kangaroo Creek and Franklin Porwaﬁlons have beon idcntified in the

‘Tharwa granite. A little further to the west however, at b, Hueray,

“probably related to the regional meta

In the area mapped by us the quaritzite OCCUPD only as iSOlatpd.

. grey rock and appears to be a SuBO&FLJ silicified sandstone, The - .
.reason for this silicification is aifficuls to find, =s any mecil- -

Strabderaphye - U o T éfff“f

“The’ scdimentary rocks of the area are of tWO ages,"q ;;”g
Ordovician and Siluriana;, R £

wot o
o '~','~'.~‘.

. TR ICIN e o
The Ovdovician roclks whlch occur in the Cottec/JollcV have
been assigned to tWo TFormations by L.C. Noakes and B.P, /\al pole on

account of differences in the degree of metamorphisn, The Tormations

arca mapped by L.C. Noakes and B, Vialpole., The existence of bhe
feult cannot be proven in the area examined by us, but rocks o? both.

v1c1niuy of the COtuGP Homestcad L ﬁ”.,un,w. el CeTy
‘The Kongaroo Creol: Formotion consiots largely of phyllites
and hrown micaceous sandsiones With some greywackes, The mloaceous
sandstone appears to be characteristic of the Kangaroo Creek
Formation and is readily identifiable at many places. The beds dip
steeply to the vest; the dip is always more than 60° and often
over 85° It seems fairly ceritaln that the Kangaroo Creek Formation
ic Upper Ordoviclan although ro fossils have yet been found in the
type area, Further flelaWoPc may indicate that Xangaroo Creek b
formation is pert of the Franklin Formation as suggested by Noakes - Y
(1946) but at present it is wise to retain the two formatlon names. a
The grade of regional metamorphism rises towards the west until,
when cut off by granlte on the flanks of Nt. Binberi, the top of the
biotite zone has veen reached.  This grenite is later than the - ; i
regional metamorphism, we think, and probablv of similar age to the =

a probable Ordoviclan granite occurs, The Mt. Murray granlte i3
morphism, but it is now interposed

between the later, epi-Silurian intrusive granite near HMt, Murray ond
the.Ordovician Mo.inencs along the Co»Ler Valley° S P s

The abrupt change fromrocks ‘of the Franklin Formation %o
the less metamorphosed } {angaroo Creclt Pormation at the Cotter River
near the homestecad suggests the existence of a faultv, None Wwas —_—

(S X wul

found in the fzold (sce uteuoturdl »eCuLOH)o e

Unconxorﬂably overlying the Xangaroo Creek Pormation 4in
the area adjacen to Kangaroo Crcek is the Tidbinbilla Guartzite of
prooqole Lower uilurlan age, The beds dip 8-~10° to the N.E, - -

outliers but to the norith a- 1ar~m mass is Taulted against the
Prdnulinffbrnaulon, The Lidoinbiila qua“bthC is an eztremasly hard

morphism due to the intrusion of the Tharwa granite Would have been
expecied to sffecet the Kangaroo Creek Formation to at least the same
extent, . That this has not occurrcu.must be attributed to one of

the following reasons'

1
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. (a) "The Tidhinbilla and Kangaroo Creck formailions were not
- associated at the time of silicification, or : :
(b) The Kenraroo Creelk Formation, which was folded befOﬁe~
the intrusion of the wfanitup was not so susceptible
to siliclfication possioly Dbecause the beds were less
pervious to s silica-bearing soluuions.‘

-

L MAg no evidence of faultving between uhb Kaanapoo Creck
and Tidbinbilla Pormauiono was seen, (a) cante elimir*a»ed°

- In the Gud«edbv River arca there is a pendnnt of sedlmenﬁ
extending from the Orroral River junction, south to the bvorder of .

the A.C.T, ¥ HNo fossils were found in these sediments but on . R

lithological similarlity they are correlated tentatively with the
Kanraroo Creek Formation, At the northem. extrenitd, the belt is

only a few yardes wide bul it rapidly widens until it is approxxmately uﬁ;

tio miles wide. - The boundarios remdin roughly parallel as far Y
south a8 they were mapped, The sediments seem to be only a thin

veneer over the sranite as tonﬂucf of granite may be scen extending -

into the sediment on the sides of hills flanking the Cudqenoy-Boooyan
Rood. As vwell es the typical micaceous sandstone there occurs a
considerable thickness of phyllite and black slate Which should bhe.
graptolite bearing, " No grapbolites were found but our search vas

not” exnhaustive. »r, Opik found a small group of pyrites crystals

in a cuartzite near the Gudgenby River, which he believes to have . .-
been a graptolite, probably O“dOVICian in agea ' .

ETUAL feature found in the western edwe of this mass, not
noted elsewhere in the Kaa~aroo Creck For wation, was the intense
silicification of -some bands of sandstones against the Tharws
granite, .- It may have been that the particuler: beds: were,quluaoly
situated ns resards the granite to receive solutions or that the
narrewness of the sedimentary belt at this point was rcaponsible fe .
for the concentrauion of - solutions withla itﬁp_f.:,_ e

’
<

.,..r:ns_qu:mnm NPT .

: “The mein 1rneous mass of the area is the Tharwa granlco
or Hurrumbidgee Batholith., = The rock is cessentially a biotite granite
with ‘acsocisted pematitic and aplitic veins., In places there is
some hornblende, sufficient to warrant aliering the name to quaria
mica diorite, Trom an exaninstlon of the qaarry at Tharwa it :
appears that there are itwo intrusions, separated in time by the
intrusion of sn acid veln type. The first intrusion was & coarse

grained biotite granite, the second a very acid type with little or

‘no ferromagnesian mineral and the third a finer grained biotiteé

granite, A hybrié has been formed between the first and third
intrusions, -- The hybrid has a characteristic patchy. distribution of

" biotite whieh is quite obvious even on weathered surfaces, The

nature of the contacts between .the biotite granites sugzests that the
first was not completely consnlidatced before the finer rralnbd type -
was injected, - The relationship of the white acid type to the

other intrusives is not duxlnitc oecause no - conuact with tle finep

grained type vias loundo-. o ;l; .-3;,

BRI featLPe of the masc is uhb aervee of orionuUbion on thc
eastern margin which becomes less and less,. although never CompLuuely
disanpearing until in the west 4t Dbeglans to intensify again, This
orientation is almost certainly primary and related to the mode of
emplacement, Fracture and orlenuutiop dircctions measured at various
places in the mass are shown on FPlate Io It should be noted that

the coarser. prained type predominates in uhe wcst and the finor grained
in +he copt, ‘ :

A graptolito of- unpeP Ovnoviciaa age was fouad durinw Dec° ¢9ux
on a subseouent visit to the a*aa, .

N At b e Y SR ek e ~ T ek
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The vestern, Ginpcra granite does not differ marl ele
from the Tharwa granite e: ooPt that in genevral it is finer grained,
It is similar fto the third type as described st Tharwa, - The Jjoint
directions and orientation are similar to thosze of the Tharwa mass
suggesting that they were pfooaoly contemporaneous.

~ At Mt, Murray, within the Gingera granite there occurs
wvhat appears to be an unreclated mass of granite rich in clotzs of red
brown biotite, - A" syocinen of this _”Pﬂnltb as. CO”ﬁﬂPud with known
Ordov1cian granites from Wacpa and Twnut, Ponds and 1n the opinion of
?,G, Vallsnce, i3 possibly of Ordovician ace aloo.? Yo eltenpt was:

'made to delineate this trpc in the Tiecld.as all contacts. with the wgm

later granite are indefln ive and the tlme congamed in mapan? “ould

be too great, L. . T I PO 4§
: : SRS ‘ , . . e &

A

about 1 mile north of the HomeSueaa, similar lithologically to the
Tharwa types Thls small outerop is significant structurslly because
it occurs only on the western eide of uhe COuteﬂ River and g0 ouggeoms
a fault along the river, : e Lo S

At various placco in the Cotccr Vallej ‘smell arcos oz dark
"Cotter" porphyry occur. These occurrences asre as small dykes, but
wvith one exception they are too small %o shoW on our map. It is
not possible bo determine their age in this area because they intrude

. only the Kangaroo Creek Pormation.4 T

Structural Peolovv

'The dominant structural foaturés'afe ‘the feneral»north-south:

'parallelism of voundaries and faults, and the prominent norih-westérly

fracture direction in the granites. The meridional trend is comron
in eastern N,S,W, and is represented in this area by.the Cotter fault,
the strike of the Ordovician sedimenus and the orlentation of CPYSualB

1n the granite. Ce

The Cotter fault has been mapped as far south as Tangaroo
Creek by L. C, Noakes (1940). It was thought from a preliminary
examination of the area that the fault dies out at Xangaroo Creck but
-2 subcequent examination of mapns and air plotos sucgests that it riay
continue south at least to. thASOUuhLPn boadee of. tho Do C,¢» . The
sbrupt junction between Franklin and Kengaroo Creelk .’ Yormations, the
occurrence of Tharwa-type cranite in the Cotter Vallev and the
straight{-line bouqdary of the Tharva mass ‘south of the Cotter
Homestead all point to the possibility. of the fault continulng’ouuh
(see appended GeoLovical section)e e e

AnotheP ;ault was found otPLkiP 'cfoss'fhe Cotter River

‘gbout 2 miles nort th of the homestead, As wvell as being promianent
~on the air photos, a considerable number of slickenslided rock fragmenis
vas found in the rield. Further evidence of fracturing is that a ecreek

f10W1np down the poutulamed fault line is at most times dry whereeas

nere is always a flow at the point vhere the Creek joins the Cotter
River. The ¥auvlt has been called Smiths Creek Tault after the owvner
of a hut on the Cotter near the mouth of this creck, The fault is
terminated at each end by grsnite so it is probable that 1t is pre=
granite in age, The 1ength is approximately 2 miles,

A short cast-west Fault with little dlSplacenenu vag seen
near the section of Clear Hillg Creck 'with the Cotter River, it
has displaced two dykes of porphyry ondvhonce_ig of post porphyry agee

| The Tault previously mentioﬁed'iﬁ:thé"phy91ogféﬁhic'history
of the Gudgenby River is pPObubly fertiary in age 8s a scarp can :
st11ll be seen to the enst of the Naas River., The throw may reach a

- maxirum of. 400 feet, with down throw to the wesle. . . .. |
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In the Cotter Va]ley tbore oocurs yet another graniueg L
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