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The Cobar Mineral Provinaee is in Central West N.3.W.
The town of Cobar is 464 miles by rail west-north-west of Sydney,
The distriet has a sub-arid climate with high summer temperatures,

This report is a detsiled atratigrapnical end struetursl
study of an erea of some 4O square miles south-esst of Cobar
(Rookery~Nurri erea) together with s geological reconnasissance
of an area of 500 squere miles in the Cober-~Canbelego district.

The purpose of these investigations was the elucidation
of the genersl geclogy and the problem of ore localisation in the
Cobar~Nymagee~Canbelego metalliferous pr@viaea»

The major results obtained are:-

1. The sediments occcurring in the Cobar-Canbelego district
wore divided into Canbelego, Cobar, C.S.A., Weltie and Mallee

Tank Groups. The unit neames used by Andrews (1911, 1913) were
generally adopted, but modifieations in suscession and further
sub-divisions were made. Lithologieal and stratigraphical studies,
confined to the Rookery~Nurri ares, were conecentrated on the Cobar,
CeBadey Weltie and Mallee Tank aroupn which were swhudiviaaa, where
possible, into formations.

_ The Cobar beds were grouped in four lithologieal sub-
divisions, They sre, {commencing with the oldest): Tuffaceous
sandstones and conglomerate; medium-cosrse to fine-grained sand-
stones; fine-grsained, guartazitic aanﬁﬁtwaea; slaty aaa&atoaas and
sandy slates.

Within the C.5.A. Group three formations wﬁre distinguish-
ed; Buckley and Packhem  ‘Pormations and Secoot Quartzite. No
attempt was made to sub-divide the Weltie Group. The Mallee Tenk
&iouptwas gub-divided into the Bee Quartzite and the Rookery
Limestone.

2 The stratigraphical suceession of these groups, msinly
besed on structural observatiions is as follows (from youngest %o

oldeatj-
Mellee Tank Group
Weltie Group
CeBe A @raﬂp
Cobear @Group
Cank#®lgo Group.

The Canbelego Group is older than the Cobar Group. The
structure and the conformsble passage, in several pleces beiween
Cober #andstones and C.S.A., Group, fix the position of the latter
ahove the Cobar Group. The Weltie beds overlie the C, 5.4, Group.
The Mallee Tank Group is the youngest in the Cobar-Canbelego ares,
The actual position in the Rookery-Nurri ares iz due to infaulting.

The probsble age of these groups has been determined as
pru~511arian for the Canbelego Group, Silurien for the Cobar, C.3.4A.
and Weltie Groups and Upper Silurian~Lower Devonian for the Mellee
Tank Group. The evidence for their respective ages 1s, in the case
of the lmllee Tank Group, given by a rich marine fauna of the
Rookery Limestone. For the other groups structural featurses,
including type of deformation and degree of folding, are related to
the orogenies of the Ordovieian~-Devonien time which have affected
Eestern Austrelie, It 1s oonsldered that the Benambran orogeny
(close of Ordoviok@n period) deformed the Canbelego group while the
Tabbersbberan orogeny (Middle Devonian) was respousible for folding
and feulting of the Cobar, C.S8.A, Weltie and Mallee Tank Groups.



L The struature of the Cobar-Nymagee anticline and its
areas to the west and wast was investigated in detail in the
Rookery~Nurri area, This major anticline consiste of &
suecession of minor antielines end synelines. To the west
there is an extensive development of C.S3.4., beds. The esstern
portion of the Rookery-Nurri area shows the infaulted Mallee
Tank Group snd, té& the east oftbis, the Weltie Group. Lower
CeS.ds, sediments, observed on the eastern side of the Cobar-
Nymagee anticline, prove the antielinsl structure and indicate
the inferred fault between Cobar and C.S.A, Groups on the one
haad, and the Mallee Tank Group on the other, .

' The Cobar~Nymagee anticline was traced to the north

to Bee liountein and south of the Rookery-Nurri ares by regional
mapping. To the east of this entieline the existence of a dome
~given the name of "Restdown Dome" was established, It sconsisis

" meinly of Canbelego hedsg The aeﬂkarn portion of the dome
{(thet part lying in the ares maspped) contains 4 sntielines end

3 synclines, To the north-east the "Meryule Besin” is occupled
mainly by C.35.A. and VWeltie sediments. The "Heryula Basin” is
probably bordered to the east by a dome, of whieh the sentre lies
~in the direetion of Canbelego. , _

5 " The ebsenee of Cobar alates in tho Reakerynxarri aroa
is explained by s change of fucles between Cobar and the Rookery-
Nurri aress. It is suggested that the conditions of sandy
sedimentation which first prevailed in Silurian time in the arees
persisted in the santhara part of the Silurian geosyncline, daue -
to a domal rise built up by esrly orogenie movements of the
Tabberebberan orogeny, while the sandy faeles changed rapiély ta
a shaly faeles in the vieinity of Cobar.

6. Surfece oscurrences which ecould heve beeﬁ taken as
‘indicative of the presence of sulphides in the Rookery-Nurri
area and elsewhere were examined, and it was eoncluded thaet they
are not relsted to ore deposita, The conolusion was also
reached that no lsrge bodles of ore are likely to be found in
the Rookery-Nurri area since the "discordence” which appears to
have been the major ore channel in the Cobar field, is poorly
developed here. This is probably due to the absence of slates.
Bo structures regarded ss belng favourable to ore loocelisation
were observed in the sendy slates of the Cobar group or the
slates of the C.3.4. group.



Following work in the Cobar Mineral Province, consisting
of both detailed mine investigations end reconnsaissance mapping
by members of the staff of the Hew South Wales Mines Depariment
and of the Commonwealth Bureau of Mineral Resourees, Geology and
Geophysies in previous years, it wes decided that fleld work
should be continued during the 1949 field season, For this ,
purpose a party of three Geologists, assisted by fleld hasnd and
gook, set up eemp in May on My, P,M, Madden's preperty, known as
"The Rookery". The howestesd is situated 34 miles south~east of
Mt, Nurri, and is 25 miles by road south-esst of Cobar..

Work in the distriet was earried on until the middle of
November, The Geologlsts in the party were:

Hoed. Ward
Ks WQB( Itﬁl’l
E‘x, Carter.

~ Mr, Werd was party leader until the end of July when he
was transferred to other works XK.W.B., Iten then took charge of
the mapping. o

, Results obtalned by previous lnvestigations in this
distriet (Sulliven and others) led to the selsetion of an sree of
some 4O sgquere miles for mapping in detail. This sarea will be
described in this report as the Rookery~Nurri eres, It is
situated some 23 miles by roesd southesouth-east of the township
of Cobar, snd cen be reached either by following the mein Cobsr-
Hymagee roasd, a distance of 15 miles to Brura Government Tenk
and teking from there the treck which brsnches off to "The
Rookery"” homestead, or by the old Cobar~Nymagee road which pesses
through the deserted township of Illewong, then east of Mt.Nurri
to"The Rookery" homestead.

‘The boundaries of the area mapped in detall (see plate 1)
are as follows:~ o

The exireme northerly point lles half a mile north of
Hurrl Trigs Stetion. The eastern boundary peasses two miles east
of "The Rookery"” homestead and the southern mergin is 7 miles
south of Nurri Trig, Station. To the west, the srea extends to
Buckley's Tank, 4 miles west of "The Rookery" homestead.

On completion of ithis detalled mapping, reconnaissance
and regionel mapping wes carried out to the north, south and esst
of the area, The area covered by this work is shown in Plate 1.
The boundsry passea through Brure Tank, Bee Hountain, Hurril Trig.
Station, Meryule Railwey 3iding, then along the Cobar-Nyngan
railway line to a point 10 miles from Cobar. Continuing to the
south~east the limit oroases the Canbelego~Nymagee roed 9 miles
south of Canbelego. An arez of approximately 30 sguere miles %o
the east of this road waz included in reconnaissance mapping.

The southern boundery is 13 miles north of Nymegee and
leads from the Canbelego-Nymagee road to the mein Cobar-Nymagee
road, and thenece back %o Brure Tank, An ares of almost 500
sguare miles was therefore covered by reconnailssance mapping.



Cobor is aituated 464 miles wsst~uérth~ﬁust'af Sydney et
the end of & branch line whieh joins the Sydney-Bourke reilway
line at Hyngan. co : .

The flat to undulating eountry is broken only by a few
low ranges of hills whiech trend, in general, s few degrees west of
north. Permanent sireams are ebzent and the only well defined
drainage ohannels are erosion gullies. In the flatier parts, the
water courses sre illedefined end heavily alluviated. The water
supply depends largely on storms, the run off from which is stored
in numerous esrth tanke and dame, Natursl water holes are rare.
The average annual reinfsell 12 137 ineches. Summer temperatures,
and consequently evaporation, are high. The main pastoral industiry
is sheep grasing.

The vegetation eonsists of pines and s wide variety of
eucalypts and moaclas, The morphology and vegelation, es well as
the influenge of the semie-arid oclimste, have been fully deseribed
by Andrews (1911,1913) and Joklik (1948 ).

The Cobar field was discovered in 1869 and mining began
et Great Cobar in 1871, The first comprehensive reports were
written by Andrews (1911, 1913). The sound foundations laid by
his work provided a basis for all susceeding workers. Lloyd (1935~
1938) carried out extensive reconnaissance work between ¥t.Drysdale,
gpbar, Nymagee end Mit. Hope, and between Girilawbone, Canbelego and
ymages. ‘

Gray carried out surface and underground mapping between
1908 and 1920 and elso sgein in 194k His unpublished report (1945)
hes been availlable to the writers. Nulhelland and Rayner of the
Department of Mines, New South Wsles, examined the Cobar fisld in
1945 snd issued a report in 1947. Connolly (1946) earrisd out
investigstions on the Cobar Mines.

In 1945 the Commonwealth Buresu of Mimeral Resources
commeneed & large explorstion progrsmme. The geological work wes
under the direction of C.J. Sullivan. Reports were wriiten by
Sullivan (1948-1949) desling with the detailed stirueture of the
Cobar mines and with ore finding prospects. Joklik (1948,1949)
who worked in the ares under Bureau direction, also contributed to
the literature on the distriet. DR Lo

Thie work was done in close asgoeistion with Enterprise
Exploration Co.,Pty.,Ltd., a auvbsldisry of Zine Corporation Lid.
The geologists of this company (B.P.Thomson and R.F.Williems)
mapped in detail the Cobar-jueen Bee mining fleld, while North
3§a§sf Hill Ltds, restrieted its survey to the lNymagee~Shuttleton
district. . ) - ) ) : :

Beside these geological investigations an extensive
geophysicel survey wes earried out by the Geophysleel Seetion of
the Commonweelih Bureau of Minersl Resourees and by Enterprise
Explorstion Co.Pty.Ltd. : : ,

CGOMPILATION:
The meps sceompanying this report are based o# air-photo.
compilations snd include the principsl stratigrephic and structur~
al festures of the areas investigated by the 1949 field party.

Platel shows the sreas investigated during the 1949 field
5608800, .

The detalled mapping of the Rookery-~RNurri ares is presented
in Plate 2,



The mepping was done on enlargements of 1 inch: LOO feet
of sir-photos taken originally on a seale of 4 inehes to the
mile. The fisld observatlons &re entirely those of the 1949
field party.

Plate 3 eontains the results of the reconnalssance and
regional survey ¢arried out in the areas surrounding the Rookery~
Rurri ares. Mapping wes done in the field direetly on to air-~
photos of a ascale of 4 inches to the mile. The information
obtained was iraced on to & copy of & ecompilation of the photo
‘rung, mede by the slotted tamalate method with knmown ground points
as controls. The compilation was med$ by National Mepping Sestion,
Depertment of Interior. The result was phntegraghically reduced
to map size (1 inch: 1 mile),

Plate 4 shows the interpretation of Plate 3 with ragard
to the diatribution of the different stratigraphical sraups and
the mejor siructure.

Finally Plate 5 regresanta eross and 1aagitaﬁinsl —_—
sections of the Rookery-iNurri srea end of portion of the Cobar-
Cenbelego district.

GENERAL.

Andrews (1911 1913) adopted the following elaaeifieatiaﬁ (
far the seﬂiments of tﬁe cabaruﬁaaheloge district.

‘ WEST BAST
(Cobar Eiatriat) (Ganbelege o
| o o dlstriet)
Amphitheatre Biddabirrs Beds
o (Series (Alley Beds
DEVONIAN ( Water Tower Eeda
‘ 1 ﬂ;& 3*& Beds
Weltie Series ... ;.; ewe e s Ballast Series.
|  { Msllee Tank Beds
BILURIAN ,

Cobar Series8  .ss  ees  sss Canbelego Sehist.

" He gave a full desoription of the different rock types
oceurring within these "series" =snd discussed the conditions of
sedimentation as well ss the guestion of age. Stracturally, he
regarded the faulting within the Cober series as being "en eechelon”
in natare and responsible, in part at leest, for ore loecslisation.

This structursl and atratigraphie&l c&ﬁ@apt was further
gavalapaﬁ by the investigations of Lloyd, Gray, Mulhollsnd and
ayner

In 19&6, Conolly agein stressed the importance of the
sontael between sandstones and slates of the Cobar series in the
locslisation of ore bodies, He considered that the sandstone-
slate junetion 1s arranged in steps. The contact bends from one
echelon position %0 the next, and ore bedies oecur, for ths most
part, in the vicinity of these beaﬁn.



Finally Sullivan (1948, 19L9) developed a struetuprsl
picture of the Cobar field sgain emphasizing the great importance
‘of the’ sandastone-slate "discordance". Aecording to the author,
two perieds of oregeny influenced the coentacts The first period
was responsible for the discordance between sandstone and slate
and the second one deformed the contaet, producing a series of
bends in it and also giving rise to the. leds shears.. The main ore
bodies ocewr, where shears project southward into the slaetes from
the straight portions of the sheared contacts

o Jeklik (1948,1949) mapped the northern portion of the
Rookery-Nurri area. He adopted the concept of Sullivan in full
“and his interpretation of the strueture of the Rookery-Nurri area

is based on structural hypotheses developed st Cobar. o

o The elose relationship between ore occurrence and bends
in"the discerdanty contget (in many instances associsted with
piteh change) caused Sullivan to suggest that further ore bodies
may be located west of the Nurri Range within the Rookery-Nurri
ares, where reconnalssance suggested both a bend in the discord-
‘ance and s change in piteh, - e

To test this idea it was decided to map in detail an
area of ‘some 4O square miles south of Nt, Nurri to determine:

{a) ﬁhe’mliﬁaalégig&l‘an&‘etratigﬁépnieal sequence of the
~ sediments in the area. |

' (b) whether suitable ore-bearing structures occcur and if
these show any slgn of mineralisation,

(e) the reason for absence ef ore in the Rookery-Nurpi
- area, if no ore prospects were found.

7 'hithologlicsl and stratigraphical studies were, in
‘general, restricted to the Rookery-Nurri area, where a.close
investigation of the suecession was carried out. The work

' within this area showed that Andrews" nemerclature (1911, 1913)
“for the different sequences c¢ould be.adopted in. genersl, but
—aanaidegfhle alterations in their ﬁu%gaﬂsian and order of age
wers made. ;

e The term "group" has been used to replace Andrews'

- ‘Mgeries" to accord with the system of stratigrephical nomenclature

~ receantly adopted in Australia (@laessner, Teichert, Thomas,
Reggatt, 1948). e Cor -

-+ The marked scarclty of fossils in the Cobar-Nymagee
distriet rendsrs positive correlation between formations difficeulte.
However, the present investigation indicates that the stratigraph~
ical smegquence postulated by Andrews (1911, 1913) should be

- modified s followsi- ' R

: S@QER,EE?Qﬂiéﬁg | | .Malleélfaak Group...{Rookery Limestone
UPPER SILURLIAN) ‘ ' R %Eee Quartzite

Weltie Groqg

SILURIAN  LCu8sA. Growp Packham Formation

iSeoat Quartzite
Buekley Pormstion

" ;¢dbar'GrQap -
PRE~SILURIAN Canbelego Group.



The Canbelego Group was examined only in the course of
regonnaissance mepping. It oceuples s wide area bul outerops
ere poors An sceurate definition of ithe sueeession within the .
group would reguire a great amount of detailed mappinge The
schists to which Andrews originally geve the name Canbelego lie
on the mergins of, or outside, the areas mapped. ' :

Andrews' (1911) Water Tower, Alley and Biddabirra beds,
which he regards as subedivisions of the Amphitheatre series
(together with the C.S.A, beds) have not been recoguised in the
areas with whieh ithe pressent investigation was concerneds. They

have therefore not been igecluded in the foregoing tsble.

In the deseription and definition of groups .and formatlions
whieh follow, no attempt has been made to assign stratigraphical
thicknessess as 1t is considered that due to the complexity of
folding & ressonably accurate estimate seannot be msde. :

Joklik (1948) suggested s thicknmess of 30,000 feet for
the slates and sesndstones oscurring in the Rookery-Nurri Area.
This, in the writers' opinion, is excessive.

Andrews (1913) established the sequense of Cenbelego
sehiste for sediments and metamorphies occurring in the vieinity
of Canbe}egos These conslst of sandsiones, guarizites, slates,
phyllites and silky and quartz schists, The writers have adopted
this definition but extend it to include some cherts observed
two miles eest«south-east of Stubb's Trigs Ststion.

The cherts ere, in genersal, dark red to green in eolour,
but some grey-white varieties have been obaserved. BSome are very
impure. Other rocks, belonging to this group, which were reeorded
in the southern portion of the ares covered by reconnaissance,
sre chiefly sandstones and thelr derivatives. The sandstones vary
from grey~white to yellow-brown and are rether coarse-grained.
Clay materisl forms 2 high proportion of some of the beds. These
sandatones have been sltered in pleses to gquartz sericlie and
guartz mica schists, e.g., around Restdown Gold Minems and on the
Canbelego-Nymegee rosd 1 mile south of Mt.Lewis, Subordinate
roek types observed are slates, quartzltes and mudstone.

In three places on or beyond the mergin of our mepping,
viz., on the Canbelego-lymagee road, just south of Canbelego,
30 miles from Canbelego and on & bigh hill 2% miles west of =
point on the road 28 miles from Canbelego, dark chloritiec schists
were observed. These all oceur in the proximity of lgneous rocks
and are, in pert at lesst, products of thermo~dynamie metamorphism
related to the intrusives. This 1s shown by the presence of well
developed secondary tourmellne in a specimen exsmined miceroseopi-
eally (from the last menticned loecality).

Andrews regarded the Canbelego schisis as contemporaneous
with the rocks of the Cobar series._The greater degree of alter-
atlon wes attributed to the loeal #Btlon of much greater stresses
than those thalt acted generally in the distriet.,  The writers are
of the opinion, however, that ithis higher degree of slteration is
common %o the whole group (though looal intensifications do oceur)
and that these sediments are of a grester age than those of the
Cobar Group. The slteration differs not only in degree but slso
in neature. The typicel deformation of the Cober sandsiones is by
frecture cleavage, but bede of somewhat comparable lithology in the
Canbelego Group are also puckered and eontorted. The cherts elso
display this deformation very well. It 18 therefore considered
that the Canbelego rocks are probably Ordovieien in ege and that
they bave undergone at least one more period of orogeny than the
Cobar sediments,



, This is borae out ’by structural evidence of the
siccéssions East of Stubb's Trig. S8tatica ithe chert apmeﬁfa
%o underlie Cobar sandatone snd conglomerate. Densath the
echert sre sandstones wi%h § variably dcgfsaSQ* argillaesa&s
matavial«

The name Cobar "Series” was introduced by aAndrews (1911)
for a sequence of interbedded conglomerate, suudstoues und glates.
This izportant and wiaespread @raa@ Ffopr:e wogt of the low ranges
of hills wuxa& ataua B8 ﬁ&&lﬁd&lﬂ %ﬁv& tae surroundiug eﬁunt#y.

' in the &ﬂﬂ&@rﬁ»ﬁkﬁli &raa, tu@ uﬁbar Group c@waiatg
m&iiﬂ.@’ QI) & geguente U 88 aGetones with & var FEhg eoR weat of
argilleceous and tuffacesus material und of conglomerate. The
slates, well developed at Udbar, are gbsend in: o8t other places.
Four subedivisions were distingulshed, but, m@ many gredavious
exist within and between tlcu, uo attempt was ride to nap then

a8 separate uniis: They are, commencing with tﬁe lowest:

These are very «aarﬂe tﬁ mﬁdinmnﬁraxgeu aaﬁést@aes with
an apj reoiable amount of Luffaceous material. Whale ganarally
of ‘yellow~brown ¢ reddish-vrown colour, some beds ars grey to
white in ‘colour, Pebbles, rauging in size :from less than ;" to
k¥ occur throughout the sandsioney The density of distr &utian
vuries greatly, the mode of distribution appsr e:tly bein
lentieunlar, For the most part the pebbles ars of guapﬁzite,
though some deformed sandstons and aiaﬁ& pebiles ooccur.

in a few Flaéﬂﬁg Cules saath of bee Mountain, aranaﬂ
&%ﬁnﬁ’ 8 Trigs 8tatien, on Falrview Trig., Statiou and on Eb.,
Lewis {sse Plate 3), the pebbles becoms predouinent and form g
definite eeaglamﬁratag The conglomerate is in places markedly
n&iimifieﬁ» The average aige of ths pebbles .s spuroxiuately
5" in length, but pebbles exceeding 1 foot in lengih have been
ﬂbsmrvaﬁ aaa%h of Esﬁ ﬁnaﬂtaxn and arsaﬂﬁ tuﬁh'a @cag.statian.

} The ﬁdbhxus apre gsnmxally well ran&éﬁﬁ thnawh plaue
faces are not uncommon. They are typically ovoid. on Paigview
Prig. Gtation, however, they have beeu flattened and elsewhere a
few attenvated sausage~like forms are euncountered {ece Andrews
1911 Tor further discussi.on). As nenbtioned by sudrews, the -
eoar ser aauglamsra%c voulders ney exhabit grotesguely diglorted
fopme, This is undoubiedly aﬁ@ to the inghility of the natrix %o

aﬁsﬂrh @hﬁ dﬁatmrtmﬁa fﬁrae Pebbles ere guite eommonly sheared.

‘wheao laﬁﬂatﬂnsa sﬂaw 8 al@se r&lﬁtiﬁﬁﬁhiy te the
tnftaagau: sandstones but they are fres from ﬁuffaceoua naterial
and pebbles are rare. The gize of these few pebd lee, in genepal
does not exoeed 2" in length. The colour varies frou light grey
to light brown. Grain size 18 vaeriable but in wmost instonces it
is finer than that eof tuffaceous sandston:s. In places, the
roeck eontbainm & considerable concentration of suell limonite -
paeudomorphs and voids after gxrzﬁa a&kaﬁ, wﬁ;aﬁ give it a apattsd
ay9aaranan«

?hia Bequence eonsists of fiﬁe~gr&;ﬁ$ﬁ, 1light grey te
meuve quartsitic ssndstones, In miny places, trangitions to true
mésslive guartsite have been ahaorvea but the extent of the
quartzite is nﬂt great,



This highest division within the Cobur Group is couposed
of a seguence of interbedded sandy slates cnd slaty sandsiones.
The colour is generally dark brown. The grain-size is vury fine.
8lates and sandstones are, i some places, strongly silicified
and composed of fine lamines.

in the lower pari, the slaty sacdsione is predomingnt,
with interbedded sandy slates only in a few pluces, while in
the upper part the sandy slates £orm the major portion.

It is believed that these beds re.resent the transitione
al facies between the Cobar Grouwp and the C.S8.A. Group within
the RBookery-Nurrli ares. The sandstone-mlate facies grades inte
the lowest formation of the C.S.4. Group, the Buckley Fornation,

A% Cobar itself the slates constitute o distinctive
succession which has been umepped by others as a separate entity.

Andrews (1911) gave this nume to the aasteﬁkaat beds
of his "Amphitheatre Series" and grouped in it a suceession of
quartsite, sandstones, cherty and ferruginous claystones and
slates, The detailed mapping of the Rookery-Nurri srca suggested
that three well defined formations could be distinguished. These
::raatiﬁnn are mapped as separate units and are, in their order
age:

Seovot Quartzite
Peagkham Fermetion
Buckley Formation.

This lowesat formation of the C.S.4. Group containsg
interbedded sandy slates and slaty sundstones together with
slates and mudstones,

An ares approximetely 2 milesa north of Buekley's
Tank, a% miles north-north-east of Packham Trig.sStation and
immediately south of the Brura Tank - “The Rookery" track was
chosen as type locslity (ses Plates 2 and 3)., Buekley, which
is well known locally as the name of a tenk and paddock, has
h::n taken &8 the formation name in gbsence of other geographi~
g8l namen.

S8andy slates and slaty sandstones are closely related
to the highest sub~division of the Cobar Group and it is suggested
that these particular beds should be regarded as a trensitional
stage between the Cobar and C.54A. Group, In the uppermost beds
of the formation, the sandstone disappears coipletely. Slates and
mudstones form the main part of the Bueckley Formation. The
Junction between theu is merked by passage beds in which slates
and mudetones glierngte. The pure mudstone is well bedded and
of dark brown to yellow-brown colour, while the slates are red-
brown to purple«~brown.

The marked impregnation with limonite of eome of the
slate and mudstone calls for mention although it appears %o be a
superficial enrichment not related to ore oceourrences.

oxi iﬁzrtgyu %eaaiity of this forunation 18 situated
approximately 5 miles east-north-east of Packhan Trig,Station
er.&% miles east-north-east of Buckley's Tank. Wallg;atahliahaﬁ
Rgles are rare within the Reokery-Nurri areas and a8 members of



this formation outerop in the vieinity of Packham Trig. Station
it was decided to use the name of Packham though the typse
locality lies elsewhere, The formation consists of a sequence
of white and yellow argillsceous sandstones and yellow and B
brown c¢herty and ferruginous claeystones. In the type ares, the
succession indicates that fine~-grained white argillaceous sand-
stone; underlies the yellow sandstone. This is not necessarily
the case elsewhere, | -
sl Claystones, with cherty hsbit, such as those referred to
by Andrews (1911), were observed only in association with the
white sandstones. ,

The yellow argillaceous sandstones which form the ,
greater part of the formation grade upwarda into yellow claystone.
The grain-size is very fine and the mica’ content varies. Some
yellow and purple shales are also present,

The type locality chosen for the youngest formation of
the Cs8.A, Group is situated outside the Rookery-Nurri aree as
its best development occurs in the line of hills whose highest
point is Seoot Trig.Station. Scoot Trig. Station is about 9 miles
gouth of Nurri Trig, Station (see Plate 3), This low ridge
congisnta of quartzitic sendstone and guartzite which, without
doubt, is of the same age as beds outeropping east and south-east
of Buckley's Tank. | ' o ‘

The seguence of the Seoot Formation stabt
grained, yellow-brown sandstons in which eecurs superficisl
enrichment of limonite ecomparable to the enrichment of limonite
within the slates and mudstones of the Buckley Foruation.

. .'Phis bed is followed by a thin bed of medium-grained
sandstone which in turn is overlain by massive gquartzite. The
quartgite forms the major part of the formation, The medium-~
grained sandstone is of yellow~brown to grey colour and is
coarsely bedded., A bed of quartzitie sandstone gppears as a
transition between the sandsione and gquartzite. The colour of
these transition beds is mainly dark grey. Numerous guartz
velinlets cut thie massive sandatone. o

o ,ywkﬁvﬁﬂrerﬁandy members of this formation are commonly
lenticular, while the guartszite is very persistent. ‘ '

This sequence o¢curs only to the east of the Cobar-
Nymggee line of hills. The correet rank of the unit--~ group or
formation - is confioversial and is discussed at the end of the
section » The name is adopted from Andrews (1911) for a
gsuccession of thinly interbedded sediments, the individuasl beds
of which rarely exceed 2 feet in thickness. The beds are of
chert, argillaceous, micaceous and gquartzitic sandstones, clay-
stones, mudstone and quartzite. There is some shale, bBut this is
very subordinate. The sediments have offered little resistance %o
eroaion and therefore have not produced any pronounced topographi~

cal features., Outcrops are consequently scanty and generally very
discontinuous.. '

- -The sediments are typiecally fine-grained. MNedium-grained
quartzitic sandstone and quartzite show the coarsest grain size.
Theme are grey to 1light brown. The sandstones grade into elaystone
with an inerease in the content of argillaceous material (which has
been eommonly altered to sericite). Where present, mica flakes are
small and white and 1lie in the bedding planes. The chert ranges
frognynﬂq chert to serieite chert with as much as 30 per cent.
sericite. The colours range fro: white and grey to red-brown and



nottled green, grey and red, depending on the preoportiocn of
haemstite and other impurities present., Under the microscope,
no evidence of an organiec origin was observed. The cherts are
¢losely jointed at various angles to the bedding.  These joints
are freguently filled with secondary guartz. In sharp econtrast
to those of the Canbelego Group, the Weltie cherts are neither
cleawsd no¥# puckered.

At the surface the mudstone and fine-grained sandstone
is eemmﬁnly-imprcgnatEQ with iron ogide giving rise to "false
gossans® sgimilar to those found in the C.5.A. beds. One such
outerep has pellets of limenlite giving an oolitie appearance to
the roeks v 4

! - The rocks assigned by the writers to the Weltie Group
‘congtitute only a portion Of those which Andrews included under
the same name, The remsinder, comprising mainly argillaceous
Bandstones and claystones, are considered to be analogous to
certain beds which occur to the west of the Cobar group sediments,
These beds Andrews called C.8:A, and the writers have consequently
maypaa.thkig]éﬁnntgrgamts to the east as sueh., The remaeining
sediments of Andrews' original Weltie beds - the cherts and their
‘agaociates -~ thus cover a restricted stratigraphical range and
possess a thickness of perhaps only a few hundred feet.

_ The guestion therefore arises whether the Weltie sequence
forma s major independent unit within the Cobar distriet and can
therefore be ealled a "group" or whether it merits only the status
of "formetion™ within one of the other groups, Sullivan, in a
mgp of the Cobar-Nymagee district (1949), included the Rookery
Liméstone and assoclates with the Weltie cherts under the name
"Weltie", 'Joklik (1948, 1949) made the Weltie cherts a subdivision
of the Mallee Tank seguence, which had the rank of a group., It is
congidered that in view of the difference in lithology between the
Hallee Tank Group (ms defined in this report) and the Weltie beds
and the prebsble existence of a fault between the twe there is
little justification for their being grouped together.

- A strong case may perhgps be made out for the aselgnment
to the cherts of the status of a formation within the C+8.A.Group
sinea‘it'ia‘aggarant‘frem*maipiﬂg between Nurri range and the
Canbelego-Nymagee road that the cherts overlie the C.S5.A. sediments.
However, owing to the infaulting of the Kallee Tank Group the C.S.A.
and Weltlie beds ere not in econtact within the ares mapped in
‘detail, hence an aecurate knowledge of the suceession has not been
obtained and it has been decided not to disturb Andrews' ranking
of the respeciive sequences despite the reduction in size of the
Weltie Gromwps - 7 : :

A further point is that the Weltie cherts and gssocigtes

do not oceur to the west of the Furrl range, thus giving a point
of distinetion from the C+8.4. beds. c o ,

(Andrews, 1913) are probably identical.
o | llee Tank Group.

The Weltie cherts (Andrews, 1911) and Ballast cherts

| Andrews (1911) gave the name "liallee Tank beds" to a
sequence of conglomerate, sandstone, quartzite, breceiam, claystone
‘and limestone which he recorded from the vicinity of the Mallee
Tank and Conqueror mines, 1l miles southeeast of Cobar. He used
bhis as his type locality although eertain of the sediments appear

to have been found only in the mine workings, and these were .
inacessible even when he was engaged in his work .in the area. He
-~?fé”?i?"?i“‘ih“%“‘i"“" from the Mellee Tank shaft with that
_oceurring in the vicinity of, and nort “The Rookery" homest
iy R Nﬁrﬁi;'~y P : negth of, "The Rookery" homestead,
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on the basis of our work in the Rookery-Nurri area
the aa%ablisbmaat ﬂt the twa rﬁllawing rormatleua is proposed;~-

Rﬁﬁkary Limaatone
Bea Qﬁartxita

'%he lzmaatana is the raunger fermat;on.'

A® 18 invariably the case in . this distriet, no nsiural
~sections exist, bul the development of the major members of the
gx'mxp i8 preatest. in: the Rookery-Nurri ereay and it appears to
“be the logiecal ¢hoice for the type locality of these formations.
o' eoaglamerates which could be mssigned to the Hallee Tank
droup oceur in the area and, in the absence of informetion as %o
their sirabigraphieal relationship %o the limestone and guarbzite,
_ma pasitian in he aaquenee can be given to them;

The e lecality of this basal guartzite im aataata&
1&6@ yards northenorth~east of "The Reookery" homestead in the
vieinity of the nctﬁhorn boun@ary fsnce mf “”he Raakary“ property
'(aae Plate 2). s

The fermatian eongists mainly of lightugrey quartsxte

ehnrty appearance, Angular inclusions of white and colourless
quarts ere often observed. The quartzite possesses a sub-
conghoidal fracture and is eommonly well-jointed. Bedding is
not apparent.  Most outerops consist largely of rubble, the
guartzite unatnﬁzing into irpegular rounded boulders and pebbles.
The wegthered produet is, in some places, gritty; but, in many
cases, the surface of the. rock is tough and apparently unaltereé.
Iranna%aining, in places, imparts a red colour to the rocks
Towards the northern seetion of the Rookery-Nurri ares, the
quartzite eppears to change graduslly in character. It becomes
more sandy and the white angﬂlar fragmentas of guartz become more
predominant until, just easst of Mt. Nurri, the rock becomes a
trus breccia with a sandy cement. Although the limited outerops
make it impossible to say with certainty that the northern most
outerops represent the seme bed as that mapped farther to ‘the
south the gradual change in rock type suggests that such is the
ca8e. fTha tetal thiekneﬁﬁ @f the bed prebaﬁly does net axeaed
20*'30 9&%& : a, I

‘ . Unuerlyinb this ouwrtzite is & narprow: bed of finew
Wraimed, white, well~jointed sediment, which has been used a8
fireclay, This is followed by a very fine~grained, brown
quartzite; by lenticular ealcareous beds; and finally by thin
beds of shale and alaysﬁone¢

6¢caai¢nal floaters of tbe cherty qﬁartziteﬂ were
seen on Kepjle ﬁtatiany to the east of the Canbelegu~mymagee road.

Andrews (1911, p.u0) was of the opinion that the Bee

Qu&»tnita wag not a true gedimentary bed but was due to "a fairly
more recent redistribution of Mallee Tank rock material." Joklik
(1948), on the other hand, considered it as a true sedimentary
g:%i agﬁ suggested that its origin was that of g volaanic “grey

¥ Ry
The qnartzi&a beara g marked smmﬁlapzty 40 laterita of
t e palli& gone but its constant relation to ‘the overlying -
limestone shows that it is a ‘sedimentary bed. It may have undep-
gqma salo&tiva silieiriuatimn after deposition but in the absenace
of" ‘evidenee as to the cause of nueh.sillciflcati@n, the writers:
prafer ta uze ﬁne nama “quartzite“ zather than "grey billy“
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Rookery Limeatons.

Andrews (1911) ereated this term for the limestone
ocecurring in the vielnity of "The Rockery" homestead. He
included as assoeiates of the limestone fireclays, calecareous
¢laystones and guartzites. The guartzite is treated separately
in this report and has been made a separate unit called the
Bee Quartgite.

The limestone is dark grey to bluish-grey on freshly

broken surfaces. Exposures are dull grey and rounded, with a
"matte" surface. On these weathered surfaces abundant fossil
remains may be seen in places though on freshly broken surfaces
the fossils are not 0 obvious. The limestone ocecurs in massive
and also in woll-bedded bands. It is free from cleavage, although
extensive recrystallization has taken plade producing a tough
rock with a hackly to flat eonchoidal fracPure. In places, €.g.,
in dimestone pits 1l wiles north-north-west of "The Rookery"
homestead, veins of white, coarsely crystalline calecite are guite
prominent., These veins cut across the bedding and attain a width
of 3", They appear to Gecupy $0inta and tension gashes., Else-
where, however, the occurrence of white calcite is limited to

Jdacements on fossils. :

In gpddition to the limestone occurrence on and nerth
of "The Rookery" ares and in the Mallee Tank shaft, as reported
by Andrewsy there is an outerop of limestone some two miles in
length and from one to two hundred feet in width on the property
of My, R. Elder -~ Kopje Station -~ gbout 5 miles north-east of
Mt, Lewis and 16 miles south-south-east of Canbelege, Andrews
ealled this "Restdown Limestone", There is po doubt that it is
of the same age as the Rookery Limestone., ¥n fact, the
characters and field assoeciations of the two are slmoast identical,

- FPossils are very rare in the Cobar distriet, so little
palaeontological evidence of the age of the various groups is
available. : ‘

On the eastern flank of the hill, 2% miles to the west
of the Field Campy a tubular fossil was found in slates of
Buckley Formgtion (C.S.A., Group). The fossil was of no value for
determination of age.

Within the yellow, sandy clgystone of the Packhau
F ormation (G.8.A. Growp), a single fossil was found south of the
Rogkery-Numri area approximetely 2 miles north-north-east of - =
Victoria Tank and 200-300 yards south of the boundary fence between
the parishes of The Rookery and Scott (sce Piate 3). Dr.A.A.Opik,
Bureau of Miunergl Hesources, Geology and Geophysics, examined the
fosegil and determined it as a large plate of a cystid of the
Rhombifera. Such cystids with large plates, exhibiting an erna-
wentation ef radiating ridges, are known from Upper Ordeviecian to
the Devonian, Dre Opik writes....."if an approximete snswer is
needed I shall compare the cystid plate from Cobar with Heliocrine
ites Fimcella (ﬁadhegé ( Helioerinus Fiscella B.) as described by
F.R. Cowper Reed (1906) in "The Lower Paleozoic Fossils of the
Northern Shan 8lates, Burma®, in Pal. Indica, N.S. Vol.ll, Mem.No.13."

Only two rich fossil horigons are known in the area
mapped., They are in the Rookery Limestone, which oceurs on and
north of "The Rockery”, east of Mt., Nurri (sec Flate 3) and on
"KopJje" east of the Canbelego-Nymagee road (see Plate 3), and in
a small outerop of green and brown mudstone on the Canbelego-
ymagee road, at a distance of 28 miles from Canbelego (see Plate 3).

3 Andrews made an extensive collection of fosasils From the
Reaﬁery‘;imeatana. These were determined by WeS. Dunn gnd "
R, hthnmdga (Anﬁrets, 1911) who attributed to the limestone an
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Upper Silurian age. Dr. A.A. Opik briefly exsmined sPeeimena
¢ollected by the field party from an outerop 1500 yarus north of
"Phe Rookery" homestead, just north of the boundary fence. Taking
into account the pewa8segsment of the age of the Yeringian beds

at Lilydale, Vluﬁarla, which, following work by Riﬁper Hill,
Jones, Gill and others (see Gill, 19&25 have been mssigned to the
Lower Devonlan, Dr. Opik ‘considers that the age of the Rcckery
Limestone may have to be reconsidered. His fanqil.list is g8
followss~ ‘ :

(1) saveral unﬁsaaribeﬁ astraaoés, among them two Beyrichzd
@enara» - F‘arma nmt ye’c pécorded from the Silurian.

(2) : kaﬂﬁﬁmmdﬁ.»

aypidnla .‘
Spirifer rinpalla %) 8p.
Spirifer (Eeospirifer) ap.
Spirifer (Genus indet.) - No radiating ernamentation,
regulayr eoncentrie lines, bordered with spines., -
Interior: ankanwn. Leag éantal plates, no septum.

. Atrypa sps ‘
-Gamakataeehia, one or two sp.
A:Dalmanallaia {Rhipiéamalla ?)

{3) Trilobitesz ?routiéﬂﬂ, a 3entollnm {?), perhaga an
& '0donﬁﬁpleuridn' -

Gastropoda, Bryaaea; Garaia, Lamsll&branehiata, Grznazéal
sﬁam 3oints,

AﬂE;‘ngh in’ tha silurian, perhapa Lower Qavanian,*

Annth@r aiah faung was collected from a small occurrence of
reen gnd brown, sandy mudstone on the Canbelego-Nymagee road
gsee Plate 5) Unfortunately, the ralationahip to the syrrounding
outcrops is’ not ‘clear but 3T, seezz& t0 the writers tc be an outlier
of Devau;aa Sediments,

A prelimingry fossil determination was made by Dr. Opik, v
who writes: "T'his sandy mudstone contains Braahquaés, Ostracods,
Bryozoans, Lammellibranchs. Aunong them s Panenka occurs which
regenbles some forms described from the Yeringian of Victorias

The Ostracods represent forms unknown in the Silurian of Australia.
Among Braehiapﬂén, Rhynahnnallids and Artheoids are represented.
Tentativel th@ age’ of th@ beds may be regarded as Lower Devonian
(Yﬁringian oM |

iy

&ha #aaraity of raﬁamla in the area investigated by the
field party renders very difficult the determination of the age
of ‘the bulk of the sediments., Palaeontologieal data obtained in
the area are sufficient to indicate the age of only the youngest
formation = the Rookery Limestone (Mallee Tank Group)s For an
assilgnment of age to the other groups, stzuetural and general
causzaefatxann maat ba takan inte account.

' ﬂﬁlle rae@gn&niﬂg the limitations and dangefs inherent in
the use of the degree of folding and metemorphism for the
determination of relative ages of beds, it is considered that
these factors can be used in the Cobar dlstrlat as an aid in fixing
the ralative age ef greups of bﬂéﬁm

- 'The type of defermatiam and degree ‘of fgldxng ﬁlffer congider-
ably in the various units. These c¢riteria divide the rocks of the
Cobar distriet into two elasscs, One amv1510n, which comprises the
Canbelege Groupy exhibits intensive folding., The intensity of folding
is 8o strong that even the eompetent ediun~-grained sandstones are
erumpled and puekered: ' The other division, consisting of the Cobar,



aﬁ 11<atreng ézgree of fel@mﬁg.

B Anﬁther pamat ef ﬁlﬁtin@txan is in the raspanag of |
ingompetent and competent beds $0 pressure. In the Canbelego
Groupy both competent snd incompetent beds are egually folded,
while in the Cobar and C.8.A. Groups, the fine-grained rocks have
been ﬁeleetivuzy é&startea,

- The stratigraphiaal suaeesaion of Qabarne.n,ﬁ,wwslti’”}
iall&e Tank Groups (beginning with fhe al&aat graup) is, ualnlf
h&seé on strﬁstuya 8¢e Plaﬁe 2);

. \Ae, Welties and Mallee Tatk &rwm, shows o slighter, though

' : Qﬁzre is & @enf@rmahla passage between the Cobar and
Q{E!AG &romps¢ ‘This wag observed in several places along the
wsat gide of ‘the Nurri: Range within the Rookery-Nurri area, €«ges
%+ mile seuthwaauthmwast of the Field Camp and 3 miles east-north-
east of Buckley's Tank, . These ceeurrences clearly show that the
CuSsAs beds are younger than the Cobar sandstones,  Beds of the
Weltie Group oecurring to the east of the Rookery-Nurri area can
be sesn to overlie the C.S:4. Groups The stratigraphieal positien
of the Mallee Tauk Group is more doubiful. Its present poasition
in the field is due %o faultdig , which brought the Mallee Tank
members adjacent %0 beds of the C.8,4A. and Cobar Groups in the
west and into contaet with the welliie Group in the east (mee Flate
3). However, as noted above, the C.S.As beds overlie the Cobar
sediments and are fallawea by bthe wWeltie beds 80 that the liallee
Tank Grau@ must, be sither older than Cobar Group or younger than
L5 fhe latter ’E"uha auly possmnle p@sitien for th@ beds,

-

; Aﬁ attampt wa& nade tu establish the. relatlve atratigreph-
“posgition of the Kallee Tank beds by & traverse in a northe
sterly direetion from Mt. Lewis to cropss the outerop of limestone
n "KepJe™ property. Owing to the paueity of outerops, the
presence of igneous rocks %whiah may imply d;slaeatxun of the
sediments), and the limited time available, no conclusive evidense
was obtained,  The information gained does not preclude the
decision reached as a result of work further west, that the lallee
Tank beds are younger than the Weltie beds, It actually showed
that the limestone occurs either between the €.844+ and Weltie or
~above the Weltie sediments. If the fommer is the case the lime- “
stans muatﬂhwﬁinnantinﬁaus and must have been laaa down in. raef form. .

' Ehe ganeral sim&larlty in 1ithelagy of ﬁhe Coeda and
@altie Groups and the marked dissimilarity of the lallee Tank
sediments from either of those, together with the striking riche
ness 'in fossils of the Malles Tank beds, persuade the writers -
b ”t:thﬁ Hallee Tank &r@ap is the yaungest of thaae oceurring in
4 area mappcﬁ. .

§ 7 Gharts and. sanaat@nea of the. Ganbelage Gyae@ apnear te
underlie Cobar sediments. east of Stubb's LrLgtsﬁ tion. ?hey are
thﬂrafara older than- thn Qaﬁarlreaks. o ,

: ﬁummarisiag, sna can eatab&isa tne fﬁll@wxag ﬁaeanssian
of groups in the;z aréer of age, bagznaing w1th the ﬂléest -

Ganbezaga -~Gabar = GeSshs = Weltie - Mallee Tank Graapgc

- Wit hn tams suceeaa;eﬁ the aua Q; ﬁha Eaakery Lzmeatana

(w Llee Tank, éraup}_mnly is fized by palaeontological datm. Fossils

- determineg the “this formation as Upper 8ilurian or
Devonian, Home nformation regafdinﬁ the age of thé other
beds may be obtained by an éxemination of the dis.ribution of
esggenstic movements in hladle and Lower Palaetzole time because
the Canbelego Group exhibits a quite different. typs cf éaformatian
and . degree et falaing to the ather uwsqya.j_"




%

- 16 -

W.R. Browne (1947) deals in "A Short History of the
Tasman Geosyneline of Eastern Australia® with the problem of
orogenies which affect the Hastern portion of the continent,
Adopting this author's findings, there werc three orogenies which
¢ould have influenced the Cobar distriet, They are the Benambran
orogeny at the elose of the Ordovielan Period, the Bowning oreogeny
at the end of Silurian time, and, in Middle Devonian, the
Tabbersbberan orogeny.

Cobar, CsS.A.y Weltie and Mallee Tank Groups with thelr
similar type of deformstion and degree of folding seem to have been
affected by the one oregeny, which must be of Lower Devonlan age
or younger as Upper Silurian - Lower Deveonian is represented in
the Rookery Limestone., The Tabberabberan orogeny of Middle
Devonian asge is, therefore, indicated,

The Bowning orogeny at the close of the Silurian Period,
probably did not play more than a suberdinate part (if any) in the
deformation of these groups. Browne wrote (1947, p.627) "This
Bowning orogeny varied in intensity from place to place and was
on the whole most severe in the east."™ Sullivan (1948, 1949)
suggested thet the " discordant contact" between the Cobar slates
end sandstones of the Cobar Group (where most of the ore bodies
occur) was influenced by two perieds or phases of orogeny. The
first one caused the discordance betweecn the incompetent slates and
competent ssndstones and the second one flexed the plane of
discordance, It seems to the writers that the final deformation
of this contact is due to the Tabberabberan orogeny. TITwo explana-
tions of the forees which first produced the unconformity beiween
slates and sandstones, as sauggested by Sullivan, are possible,

On the one hand a wesk extension to the west of the Bowning orogeny
eould have been responsible. On the other hand this deformation
might have been caused only by a more pronounced forerunner of the
Tabberabberan orogeny. '

The Ganbelege Group, which is regarded for the present
as older than the Cobar Group, exhibits a different type of
deformation and degree of folding (strongly cleaved, erumpled and
puckered). This points to an earlier orogeny than the Tabberabberan
which caused the deformation and folding of the overlying groups
(Cobary Ce.S.A., Weltie, Mallee Tank)., As Browne (1l947) steted, the
Benambran orogeny took place at the close of the Ordovician Period
and, therefore, could be responsible for the deformation and
folding of the Canbelego Group.

To sum up, then, probably the youngest rock in the area
mapped ia the fossiliferous limestone of the Mallee Tank Group.
Its age is Upper Silurian or Lower Devonian, Below the Malles
Tank Group the next lowest fixed point is that given by the
Benambran orogeny which is regarded as marking the close of the
Ordovican Period. In between come in descending order of age =

Weltie Group
C.5.4, 3‘1‘9@
Cobar Group.

These are, therefore, all Silurian sediments. The eystid
found in the C.S.A. claystones suggests that the latter may be :
Upper Silurian in ages : o '

7 The oldeat Group ~ the Canbelege Group - having,béen
subjected to the movements of the Benambran orogeny, is Pre-
8ilurian in ages I% is probably Ordovician but could be older.



STRUCTURE .

ALl the sediment s pceurring in the drza af$ strangly
foldedy - The fold axes trend from apgfoxlmately'ﬁlﬁﬁw near {obar
o ﬁBQSW south of the Rookergliurri area and N409%509W at the.
gatie latitude on the Canbelego-Nymagee road. Folding is complex
with, at least, three orders of folds ranging in wave length froum
'SQVQral miles %o a few hundred feet, Dips are high, generally from
709 to vertical. In places folds were observed to be asymmetrical,
As 18 to be expected ‘in sediments which tend to lemse out within a
short distance, the folding has not been uniform along the atrike
80 that plﬁnga changes’ are aammen.and, in places, dramatic. The
ineonstant character of the forces operating have alse contributed
t0 ‘the development of plunge, bat it éﬂes not appezw 1ika1y that
areaﬁ f@i&ing ew@urraa.‘\.A |

SRR Faﬂlta are ganeraily strike faults. Cross faulting is
praaanﬁ but har&z&nta& aiqplaaament, wh@ne @baaﬁvad, does net
-axmeaé 10@ fsaﬁ. S R T AT TN LN EE R ,

s The p@ﬂitieua of pa&aﬁa raferraa t0 in this saatian are

ge arally given ralative‘ta some topographic feature. 4s all the
hille -in the area are composed aﬂﬁiraly of sediments of the Cobar
Group an aﬁeqaa#a ides of the topegraphy may be obtained by refer-
ence to Plate 2, Mt, Nurpi (1,377 feet) is the highest point and

ﬁaa maiﬁ ranga ar’hilln»graanaflylfallﬁ'in haight t@ the aeuﬁh' :

Fe 1”fn‘% Phe reader is ra£Np§aé to aeﬁiona ﬂh&' and BmB’ Plate 5,
er & waprasantatiau of ths,falding aad faulﬁing in. tne ar@a.L

f‘ﬁ, ?hs weﬁtarnmgsu agaurnﬂnee af Gobar sediments = on tha :
iﬁélézaﬁ hill 2 miles wes : ﬁ@el& Samp - (ﬁea Plate 2) ~ is in
3 o & dp v““'h ‘the majappaxis striking a few degrees west
Tﬁa'jlaﬁgéjat the northern end is steeply to the north
Y ‘extrenity gently southerly. Dragfolds

on be%h bhﬁ eaﬁﬁarn an restern limbs, The main range has
“antiélines and two synelines. A syncline spparently lies in
1lluviated country between the iselated hill and the main rang
‘The axis of a tightly appressed syncline passes close to Langford's
ahaft. It has been strongly to intensely sheared on either limb,
particularly whére plunge changes have added additionsl stresses.
Shearing of various intensities is noticsable along the whole of the
western flank of the main range (see Plate 2), It also oceurs on
the west of the Hill to the north of the Field Camp., Between this
hill and the main range there appears to be a major syncline. On
the hill north of ithe ecamp, there is a major,anticline with a small
8 yneline and anticline to the west. The axlis of these :‘elas appear
;;to ﬁamtinue south %hrangh the main rlégaﬂ T

o ?hﬁ G;S,A. beﬁm aaau@y all ef the area maypa& ta the w&at
@f ﬁhe ﬁur»i range, with the exception of the hill south-west of .
Lengford's shaft, and also appear in restricted areas between the
Gober snd Mallee Tank beds to the east of the range. Outcrops are
not good except for the gquartzites of the Seoot Formation which,
in places, ¢learly aatline the structurss The more incompetent beds
are intricately folded, A conformable passage hos been mapped between
Cobar and G.9.,A. Groups south of "The Rookery" homestead iraek.,
Cleavage, in contrast to the bulk of the Gobar Group rocks, is
slightly to maaaraﬁely dave1Qpeé.

_ The Wultia @ﬁ@u@; which is sanfimed ts ﬁhe eaat ol tha
area, ia also notable for the paucity of outcropa, Folding is
comparableé in degree to tnat in the CiS8.4A. beds but eleavage is
8light to absent.

The liallee Tank Group, with the excaptien of a few minor
outerops slong the strike of the beds, occurs in several bodies neap
and to the north of "The Rookery" homestead. Quteﬂepﬁ of the
Rookery Limestane commonly consist of scattered bo ers. The Bee
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Quartzite pcours as patches of rubble or low rises. The highest
is LO-50 reetgﬁhﬂva ¥he level of the surrounding countrys No
structure is apparent in the quartzite but its relationship to the
Rogkery &1maaﬁane hes enabled the structure of the group to be
determined. There are three major anticlines divided by less
prenounced syneclines, Dips up to 70° have been measured salthough
it is thought that the sverage dip is consideércbly less than this.
The limastaﬂe ana qmartzita are not cleaveﬁa

ang . 'Plunge is v@nyincmnatant. The avarall raganal plunae
a@géa»s to be to the south with a flattening in the south of the
da In deteil there are numerous reversgls (see Plate 2) giving
&a”ﬁ_an& basin structures such as the dome which is responsible for
‘the hill to the west of the main range. The ﬁnfeldiné of small .
outliers of limestons in guartzite also indicate reversals of plunge.
There are two' aharg plunge change® in the sandstones on the west
flank of the Nupri’ range,  Theése are referred to in greater detail
under "Eeonomie Geology". The writers were not sble to trace any
pattern of plnnga ehangc indieativa of crass~felﬁinga

aul ting. . Faulting haa pnafaunﬂly modified the dlstrlbutlon of
t_c’vuwiauﬂ stratigraphical units in the Rockery~Kurri areas
Reliance has to be placed largely on this disturbance of the strati-
graphical snccession to establish the existenee of the two main
#trike faults in the area since field evidence is scanty. There is
a notable line ‘of quartz reefs and rubble immediately west of the
Mallee Tauk sediments. 4 sililar, though less proaauaeed gceurrence
ks to be seen on the eaat of the same group. Wherever a pit o

,'”” ‘ on’ ofe " ' the quartz blows, faulting ean be seen
2o ave taken place. ‘The' gﬁaﬂtz may thereéfore be tzken as indicative
oﬁ,ﬂaulting invtneae twe zenea. Thls canaluszan is supycrted by =

‘“(a)’ the truncation or non-existence of the C. Sele beds 1mmed1ataly
east of the Cobar Group.

(b) the railuxe of either the Malles Tank or weltie beds to
~aut¢ray west af the Kurri ranges

{¢) the axis%enae af 8 probsble unconformity whmch could enly
. 'be due to faulting bvetween the moat north-easterly oecurnaaca
of Bae Quankzikc and tﬁe aedi&&a&a ts the easte :

‘ ‘ 31&&9 ‘the Mallee Pank se&xmenns are eens;dered the
_yoangest, the area where they: outerop must form part of an infaulted

bloeck., Possibly to the east there are a number af minor faults
ﬁather than a sinale fa&lte~ .

- 'Owing to thﬁ ¢amplax1ty of f@ldi 14 it has not been
paaalble t0 make sny computation of the stratigraphical thicknesses
of the various groups, so that no determination of the magnitude of
throw of the faults can be attempted. However, the throw of the
fault on the west of the M&llee ?ank sedimenta must be at leaat
‘@everal huadrad faet, .

cher, buat minar, enalenal strmka f&ulhﬂ exist; e.g.,
at the boundary between outerop and soil to the west of Mt. Nurri
where evidence of fauliing was secn in an 0ld shaft (see Plate 2).
Contrary to soue previous workers; the writers do not believe.that
axten&ive taulﬁing @aauyred alexo the west flank of hurrl range.

g waa observed in several places, a8 shown

on.P f t8 appear t0 have no regional algnifmeance.
‘ 3J_z¢ﬁta1 displacamen%gox bsas raugea from ?9~90 feet.,

rhe Areas covered by Reconnaissance Mappimg.

Plates 3 and 4 represent the areas subjeeted ta regional and

reeonnai ssance mapping by the 1949 field party. Plate 3 cantalné
tha data abtainad 1n the fielﬁ and is interpra%eé enly te the extent

s
&
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that esch outerop is assigned to a stratigraphical group. in
the compilation the general trend of the locality has been given
to sediments for which no strike readings could be obiaimsd., It
will be seen that the mapping carried out in the areas north and
south of the Rookery-Nurri asrew wes more detailed than that
garried out to.the east. 31&&@[4’1g:aa‘iﬁtéﬁyretaﬁiggzQﬁ‘tﬁ@
distribution of the various stratigraphical %ﬁaugagnaggi'tﬁe. .
ﬁﬁrgekaﬁe;fx@ﬁaﬂa and longitudinal sections (Plate 5, @-G'; D-B';
E~E') illustrate the major folding and plunge changes. The reader
is referred to these plates to facilitate understanding the
diseunssion of structure. \ g - ‘

‘fheﬁe~a§g§aﬁ}t$;hg{f@ﬁr majer‘ﬁtf&ékunal‘aampenentﬂ of

that portion of the Gobar-@anbelego district which was mepped by
the 1949 figlévyamﬁy,‘.ﬁh@y,are,w;‘v

1,  The Gobar-Nymagee anticline, whieh passes through Bee
Hountain and Furri Trig. ﬁtaﬁiagagnagﬁ,;¢a$ina¢s:saﬂﬁh from the
latter on en approximate bearing S30°E %o the southern limit of
mapplngs ' - '

. 2« A large rather complex dowme in the south-south-east, of

which only the northern portion lies in the aréa under considerw-
ations . The sediments outeropring in the dome belong, for the
‘fiost part, to the Canbelego Groups The name "Restdown Dome™ is
- suggesteds - . R

%, A basin to the north-west of the dome. It is oceupied
by Weltie and C«8.4. beds 2nd extends north of the Cobar-Nyngan

road, It ecould be called "Meryula Basin". ‘ '

Le A probsble dome centred nesr Canbelege. This would be
responsible for the ogcurrence of older sediments around and to
the east of Cohn Trig, Station. A® much of this suggested dome
lies outaside the area mapped it e¢annot be affirmed that the
strueture is c¢loged to the north-east, but the general pattern of
folding in the distriet indicates that it could well be a dome.
In view of the uncerfainty as to the nature of this component no
name is proposed for it.

© The erest of this anticline is marked to the north of the
Rookery~-Nurri Area by the Bee line of hills, consisting of Cobar
sandstones and conglomerates, Dipa indicate several folds in the
Cobar sediments., A fault which runs at least two miles south from
Queen Bee mine, 400 yards south-west of Bee Trig. Station, in the
Cobar sandstones, gradually dies out into a2 shear zone which
eontinues to the western flank of the Nurri range. To the west
of the main oceurrence of Cobar sandstones there is a further
- outerop of these sediments, 2, miles west of Nurri Trig. Statioen,
This and the igolated hill, 1 mile south-west of Langford's shaft
{see Plate 2), econstitute the sole outcrops of Cobar sediments to
the weste The remainder of the outeropping sediments belong to the
CeSeA. Groups They display an irreguler pattern of domes and
~ basins (see Plate 3. D - ’ .

S ~Bouth of the Rogkery-Nurri area the regional south plunge
results in the diggppearance of the Cobar sediments from the
surface 1f miles north-northe-east of Scoot Trig. Station. Their
re-gmergence two miles farther south indicates that the general

~plunge has been reversed. To the west of the line of the Cobar-

ymages anticline the Scoot (uartzite of the §.5.A. Group shows a

similar structural pattern to that farther north, Outerops are
very limited gast of the anticline but quartz rubble and the absence
of Mallee Tank sediments suggest that the two faulte, or fault

aggg;:;~h&ﬁn&&ngthhﬁvﬁall§ﬂ Tark Group in the Rookery-Nurri area,
nerga, - | S : | , :




- 20 -

' Feav magwﬁ anﬁiclineﬁ oceur within the northern p@nti@n
af thﬁ d@m@w They are evident from the outline of . the Canbelego
&nd Cobar sediments {see Plate L). The axes pass through Mb.Lswis
{80 called loeally but merked "it, Kalumba" on the county map of
the area), Garner Trig, Station and a point about one mile east
of Stubb? n Teig 8tation = eontinuing south through Killen Trig.
Stations The fourth aﬁtieline lies between the twa last mentioned
folds' ( see Plate l). The synclines are generally shallew but that
which lies a@@»@&im&taly on the line fr§m "Elliston" to “@@raa“
'haaes%aa&a aﬁpeays-%a ba m@ra de@ply fm’ﬁed.v

B Eamlting waa abueyvaa in w@r&iags ;n the Restdown Gold

%ingg. eupg The most pronounced fault strikes on a bearing of
%” gnetie) from & dam 1 mile wast of the main group of .

shafts. Costeans and shafts show the fault dipping from aﬁa.%ﬁ*Wa
The Pootwall rocks have been very severely distorteds This .
suggests thrust faulting, No estimato of fthe throw can be made
but the sediments on either side of the fault belong to the
Qanbelege Groups 4ir photos show & stﬂaezaral sattern in sediments
i mila sﬁuthuéamtﬁ*aast of Pearsall's Tenk, F;elﬁ examination -
IUGLE ‘pubtern is due to jolnting, Local.shearing aad
: higm at the point marked &s & fault in Plate
ﬁ*%akﬁn 40 in&iaata tha t movement hed taken place.

il : Etﬁang 3n@&ring Was mbservad on the west flank of the
hxlia ene mile south-west of Kennaéy s Tank, in Cobar sendstones.
The cobar ‘sandstone’ on the Fairview line of hills 1s also intensely
cleaved and sheared, The Canbelege sediments forming the hills
within a distance of 2 miles south-east, &auth aad south-west af
Faa§3a11 n Ta&k are ia eusely elaavaés

= ﬁnil aﬂﬂ allavium aavay mmst af the region @@aupzea by
this banin which is drained by Yanda Oreek. The major topogrephical
feature is the lew group of hills earpying Yanda Trig.Station.
These are composed of Weltie cherts and quartzites, The bulk of
~the ‘youngey {Weltie) sediments oceur in the'ﬁbr%hwwest of the area
mgppede. This includes portion of Andrews' type area for the Weltie
~bedss In a pailway ecutting seven miles from Cobar the close
-fﬂl&&mg’@e which even %he Weltie beds have been subjected can be
‘seen, ' The folds here are asymmetrical. The west limbs of the
‘antielines are slmost vertical whlls the eaat lmnbs dip uﬁa Two
f@lﬁs @eaur within 15 feeﬁﬂ- - , ,

’ : ﬁhe baﬂﬁn 13 alﬁaeﬁ te the waﬁt bJ aaaﬁ%ereé aauuryea@es

'ﬁf cahar gediment sy The west®mmost of these is & snall dome 2

- miles west Of Cohn Trig. Station, The hills on which this Trig..
‘8tation is established also consists of probable Cobar sa@mm@nts,

though there 4s a pﬁaslbimity that theaa beds belang to the - :
%i»balega @rm&p, e

IR ﬁ.strikiné Teature of the distribution of roecks in the
ﬁaa&ary»ﬁurri area is the mbsence of any appreciable development
of Cobar slates. Since these slates are the hosts for most of the
ajor econemio minNeral depogits in the CGobar fx@lé, theirp absenee
ha& abviaun ea&namia implications.

‘ In the saban £ield the Cobar Group consists sf aanﬁstaaaa
fané a thiek seguence of slates which overlies the sandstones. The
impertance of the contact between the competent sandstones and
‘ineompetent slates baa been emphasized in every yeport dealing with
1%&@ ore eseurrsnce in the Cobar field., This judetion provided a
plane of weskness along which tectonic movements fook place, lead-
ing to the development of extensive shear zones, As most of the
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’Qahax,ore baé$é§‘m@auv iﬁ the immediate vicinity of this Jjunection,
1t was expected that similar conditions would be found in the
ares south afﬂthEJGebar@Bea”m;aiﬁg field. ‘

' Mepping in the Bookery~Nurri area showed that here the
Cobar slates are only poorly developed or are perhaps completely
absent. An alternation of slates and sandstones in the youngest
divigion of the Cobar Group probably represents the full extent
of the incursion of Cobar slates to the south. -

" 8ince a eonformeble passage between the sandstones of the
Cobar Group and the Buckley Formation (C.S.4« Group) was mapped,
no major fault can be responsible for the absence of the Cobar
slates and another explanstion must be sought.

The following explanation is offeredi-

' Fellewing the Benambren orogeny and the final uplift of
the Ordovieian sediments, gradusl subsidence comnenced once more,
readmitting the sea and giving rise to theisilurian geosyncline,

- The eyele of sedimentation began at Cobar with the
lgposition of coarse~grained sandstones and conglomerate (see
Figure 1), Couglonergtic deposits on aznd south of Bee lountain
‘and ground Stubb's Trig, Station point to the presence of a loeal
updoming within the gsosyncline in the early stages of this eycle
of sedimentation. This incipient geanticline, which was probably
more or less eguidimensionzl, was probably due to early movements
(forerunners) of the orogeny closing the period of sedimentation
in the Silurian Period (Tabberabberan Orogeny, Liddle Devonian)e -

_ - With progressive sgsedimentation the trough to the norith,
and probably that to the gouth also, sank and the sediments
deposited beceme finer grained, HMost probably, further doming of
this ineipient "Nurri" geanticline took place as sedimentation
continued., With further sinking of the areas of sedimentation, the
facies changed graduslly from coarse-grained to fine-grained
materials In the northern basin - and probably in the trough to
the south, too ~ the sandy beds changed into a shaly facles giving
rise bo the importent Junetion which was later deformed into an
uneonformitys As the sea was shallower in the vieinity of the
- “Nurei" geantieline, the sandy facies persisted for a louger period
than at Cobaps ol SHE ’

. Oseillations in depth in .a later st:oge of development
vroduced repid changes between sandy and shaly facies, resulting
in thinly interbedded sandstones and shales. Ihere the conformeble
passage between the Cobar Group and the C.S8.A. Group oceurs, the
seas were too shallow for shaly deposition. ‘ '

. Towards the end of the deposition of the Cobar Group, a
general sinking of the area took place and conditions of sedimenta—
tion favoured the laying down of fine-grained sediments. '

o However, just south of "The Rookery" propert he n one
of the Buckley Formation are absenit. It isyéygargnt {Eashghfaﬂsteneﬂ
snﬁllaw wator gonditious migrated south during the eariy’atége‘af
‘the deposition of the CuB+4« sediments and precluded the laying
~down of the mudsbones in this area. B ‘ ' '

ECONCKIC GECLOGY.

~ The only known metallic minerals found in the ap

mapped are gold and silver, both in‘veﬁy*ﬁmaii'q&angittggzaaThe

gold came from the Restdown @old Mines group on the old Cobare
Il%gwansﬁﬁyﬁagﬁu,ﬁgleph@na;line and road, A nuwiber of shafts were
sunk along a fault line at this point. No statisties of production
are available but the yield is known %0 have been small. = The: o
silver was obtained from a shaft 2 miles south-west of Vietorig



Tank (see Plate 3, verbal advice from Mr. Les Snelson, on whose
pygy@wty the shaft eccurs). The shaft, whieh was sunk to a depth
of about 180 feet, is interesting in that dolerite was encountered.
ﬁnecimeﬁﬂ were collected from the toP of tne muliae heap. They
ahew @isﬂamznatea aaxphides.

Pic whﬂla ﬂobar area has been intemsely prospected
thrcugheutfbh& years by both axperlanced prospectors and part-time
fossiekers, Their failure to find any ore may be tuken as strong
avidenee that no ore bodies occur at The surface in the arsas
examined by the writers.  The work done by the writers in the
Reookery-Nurri area was rairly exhaustive, but ‘that done elsewhere
was essentially in the nature of a reaannaiasamee 80 that all
outerops wers not ax&minsd.

In both areas there are a aumber of outcrops of massive
iren oxide-impregnated mudstoune zad fiue-grained sandstone (see
Plates 2 and 3)s Many of these have bad shafts of various depths
sunk on them. The shalts iaveriably pass &b a depth of a few feet
into bleached gediments with no indicaztion whatsoever of the former
presence of sulphide miners ilse It ie thus gpparent that the
limonitic @utcrsﬁn or "folse gosseonsg®, are not derived from sulphide
ore. In the courme of work by “Foklik in 1947 it was arranged for a
magnetometer traverse 9 be run over one of the "false gossangV 1n
the Rﬁakeryuharyi aress The result was negatlve,

. White reef quartz 13 widely distribvuted ;ﬁ.belts tnfeugh~
out the area (see Plate 2)e. The quartz is commonly found only as
rubble or with ocessional cuterops. A particularly persistent zone
is that along the eastern side of the Nurpri range. This prebably
indicates a Paults Quartz also marks a line of faulting on which
the Reatdown group of - ¢gold mines is concentrated (see Plute 3),
Pogsible sulphide minerelisation associated with Quartz was observed
from one leecality, Thies is in breeciated iron-stained quartz east
of &t, Nurpi on the westernmost of the inferred fault lines (see
Plate 2.). Shallow costeans have been dug across ths outerop,
Elsewhere the gquartz isg invariably barren. It ig apperent, then,
that there ig 1ittle prospeet of finding ore as aciaﬁad’with the
reef uudﬁﬁﬁ in the areas mappeé»

Prospecis for ﬁen—autcrenf*n' Ore.

Ore in tha Geban mineral province is regarded as being
related to the gynehreonous graniteand porphyry (Suiliven, 1948 1949)
which extends in two apmg north from KRymsgees The easteromest,
whieh reaches north as far ag Canbelege, is the belier exposed.
The western ares is congidered to underlie the Gobar»&ymagﬁe anti- -
elinal axis, It is represented in the Cobar district only by the
strongly altered dolerite from the shaft on lir, Snelsou's property,
the two pipes of porphyry south of Dee Nountain gnd igneous material
from an old shaft 4 milee esst of Coliar, called the CGobar~Luecknow
shafts The Cober-Nymagee anticlinal zone was therefore regarded as
being s y@tantial mrembaarinwfrﬁvlsn. Structurallys ore in the Cobar
distri&ﬁ 1g localised by « ; : '

(a), the "aiaceraant contact” ketween ths Cobar almtcs and
~ sandstones (with the exception of the €.9.A., und Tinto lodes
in C.5.A, sediments).
(b) shears in the'ﬂlates at the bends of the discordent contact.
: (e}ﬂ'plunga changﬁs giving loeal aemal ﬁtruetﬁres. '
' The peraistenee af the mnore saz&y faﬁzea in the south

whmle ahaly meterial (Cobar slates) was being deposited around
Gobar (aaa "Ghange in Fa@ies“) meant that beds whase rasgaases t0
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pressure were markedly different did not lie in such @lose
Juxtaposition south of Bee lMountain as to the north, One could
expect to find that the "discordance" is not so pronounced ia the
Rookery-Nurpl area as in the Cobar-Bee area, This was observed.
Since the discordasnt contaet appears te have acted as an ore
channel in the wicinity of Cobar, the reduction in its importance
to the south could be expected to reduce the chances of ore enter-
ing the latter area.

Intense shearing in sandstone was observed in two places
ou the west flank of the Nurri range. One of these is in the
gandstone immediately west and north-west of Langford's shaft (see
Blate 2) and the second ¢ mile north-north-west of the shaft, in
the vicinity of two inaccessible shafts. Assoclated with each of
these is a change in plunge giving the reguired domal structure.

In the southernmost locality the plunge changes from a moderate
south plunge to an almost vertical plunge and then reverts to a
moderste south plunge, The change is less pronounced in the north-
ern zone, There has been considerable disturbance and dislocation
of the sediments so0 that it is impossible to determine the structure
in detail, To the west of the two zones of shearing and change of
plunge the structure is masked by alluvium. There is no evidence
of faulting and the concealed sediments are probably sandstones and
sandy slates, These would not provide favoursble beds for replace~-
ment ore such as occurs at Cobar, The sheared sandstones give no
indication of mineralisation other than amall disseminated cubes of
limonite after pyrite such as are common in certain beds oOf the
Cobar sandstones, '

It appears, then, that there is no ore assocliated with
these structures, probably due to the absence of a suitsble ore
channel, Before one can form a definite opinion, however, a
magnetometer or gravimeter traverse over the srea is called for.

Elsewhere in the areas mapped no indications favourable
%0 the existence of ore were found. In several of the outerops of
Cobar gediments farther east, e.g., one mile south of Wenwvenys8 Tank
and in the ridge ¥ mile north of Fairview Trig. Station, intense
shearing was observed but no other phenomena suggestive of the
occurrence of ore. In this connection it is ppinted out that, in
the Cobar district, sandstones are noticeably devoid of ore and only
if the shears persisted into slates would a favourable ore structure
be obtained, This was not observed, but outerops are poor.

4 possibility exists that there are some small ore bodies
along the fault on which the Restdown Gold mines are grouped.

Non Metallic Minersls.

Of the non-metallic minerals, the limestone on snd north
of "The Rookery" and on "Kopje" properties is a pure, hard, erystall-
ine rock which, but for its geographiecal position, would doubtless
find some use. It was used as a basic flux for smelting purposes at
the Quesn Bee Copper Mine. Magnesite nodules occur scattered over
the surface in portion of the country ococupied by C.S.A. beds,
Deposits of these have been exploited from other parts of the
district but no deposits likely to be of economic importance were
seen in the areas mspped. _ -
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