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ABSTRACT

] Stratigrapluc correlations across the Hur-g

' elationa between the Mount Isa and McArthur
Recent work in the Hestmoraland
and . s\in-oundmg areas has substantiated the ;
' oarl:ler general correlations betveen the Mount
) ‘Ioa and McArtbur River sequences. The Mount
i "'.‘lIaa and McArthor Graupa, and their equ:lvalents,
'remin prime pmpecting targets for major
""lead-zinc deposits of the ‘Mount Isa and H.Y.C.
: type..j' A proapective area for Redbank—type
--’coppez; ninerali:ation is auggested.

éogional napping of the McArthur Basin by
‘the Bureau of Rineral Resources in the early
..'s{xties (Roberts, Rhodes & Yates, 1963; Smith -
”-'-& Roberts. 1963) revised the earlier correlat- :
1ons across the Murphy Tectonic Ridge by Ca.rter,
- lBrooka & Walker (1961). This, together with

: isotopic age dateminationa (chcugall et al.,

%) 1965) .led to thn proposal that the atratigraph-

1 e aucceaaions at Mount Isa and MeArthur River,

5 - IRiver ;area.a.

r
!

:and ’_ch_eir lead-zinc deposits, could be correl- .
) :afed‘,i(Dﬁnn, Pl_imb, & Roberts, 1966). This

?correlation vas developed in more detail by :

‘Plund & Derrick (1974). ; !
) Rema.pping of the Mount Isa reglon at
_ z’.moo 000 soale, by Jotnt partioa of BMR and thé

, i
1. Published with the permission of the Director
- Bureau of Mimeral Resources, Geology and "
Geophysies, - - ' Iy

i
2, Ceologist, Bureau of Mineral Resources. :
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fphy Tectonic Ridge are crucial to reglonal corr-
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_‘area in 1972. )
. '12250 000 Sheet has been revised, and the Sei-
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!
G;oiogical Survey ot Queemlud (GSQ) began in
1969, ‘and vas extended ints the Westmoreland

To date the Westmoreland

fif
g
i

gal Creek and Hedleys Creek 1:100 000 Sheets
"napped (Fig. 1). ' Mapping will contimue south- :
varda to link e\rentually vith the mpping pro—

ceeding northwards from Hmmt Isa,’
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. This paper assesses the significance of

!m_upping across the Murphy Tectonic Ridge to

‘reglonal correlations, particularly between

i )chrthur River and Mount Tas.

The Aus LM.M., North West Queensland Branch, Reglonal Meeung. Augus( 1974,
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i - The principal tectonic elements of the ' ;
'region (Fig. 2) are defined by Plumb & Derrdck -
(1974). st e f
g The Murphy Tectonic Ridge is a basement in-
lier separating the McArthur Basin and Northwest
Queennland Province, and formed a marrow barriar
during sedimentation in them; the relationshipa

© across the ridge are crucial to correlations ..

betveen McArthur River and Mount Isa. _ R O

N kR %m‘nroau 0.
g Admmumochvumoum NORTHWEST
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m Lo-or Proterozoic to early
Corpentarion basemen)

SCALE

Q % 00 20 300M . e
v T "7 FI6. 2 « Principal tectonlc olemsnts

The Carpentarian Tewallah and McArthur

Groups and the Adelaidean or Carpentarian Roper -

Group, and their stratigraphic equivalents,

vere deposited in the McArthur Basin. In the )
Northwest Queensland Provinge other equivalents :
of the Tawallah and McArthur Groups “were depos—:
1ted in the 'Lawn Hill Platform'* and Mount Isg -

Orogenic Domajr, and were then deformed before
the Roper Group equivalent (South Nicholson

'Provisioml sioiceey § Bl & Derrick, 1974) pend—
1ng completion of 1:100 000 mapping. :

& . 7 Type here, i KeAe Plumb and I.Pozﬁuept

o
B T [SENP Uy PRSI S S

iy el autitor (=) Pacer 0.2

o
GEOI.OGY
he stratigraphy of the Westmoreland area. ‘
is summarized in Table 1 and relationahipa !
:acToss the Murphy Tectonic Ridge 11lustrated in'
Pigurea 3 and 4. H

 TECTONIC RIDGE ;

| The four lower units mapped within the |
gii:fdalg__glggn;g_ comprise acid ignimbrites
and minor tuff and lava; the upper unit is

) prominently flow-banded rhyolite and tuff.

.§ : The distinction between the Nicholson
(pre-cnrfdale) and Norris (post-Cliffdale)
Grenigaa (Roberts et al., 1963) is no longer
considered to be valid and the informsl term
iE;l;n1m.l.§.rm_.ne.n:i.1*e_fa'sm.le.m:' is used pending

i
completion of the work. The new field evidence

suggests that all phases intrude the Cliffdale :
Vblcanics. although poor outerop obscures

aoma relationahips. eliminary isotopic .
dating (Bee below) of E:e Nicholson Granite of !
Roberta et al, still s’ggesta an age older than
that of the volcanics. |-

VEARYAN SHELF (McARTHUR BASIN)

The stratigraphy of ‘the Wearyan Shelf is .
1little changed from that established by Roberts
et al. (1963) and Yates\ (1963); the unit |
previously mapped as Peters Creek Volcanics in ;
the McArthur Besin is now called Seigal Volcan-;
ics (see later). |
', The Westmoreland Conclomerate and Seigal
Yolcanics are the only &nite preserved on the
Murphy Tectonic Ridge, and they thin dramatic-
ally across the Tin Holé Hinge Line (Fig. 4).
Most of the younger units probably did not
transgress the ridge. The Westmoreland Congl—‘
omerate has the characteristics of piedmont or
glluvial fan deposits, and was locally derived
from the exposed ridga.E
o :

i |

The Aus.l.M.M., North"West Queensland Branch, Regional Meeting, August, 1974,
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SIRARY OF PRECANGRIAN STRATIGRAPHY o VESTHORILARG AREA
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Quartz sandstone, u)
saadstone § slltatone

9 slltstons; 1Fruqlnul

.,

Paddly § slity sendstone; slltatons, shale, §
doloalte i .
Grey § black dolositic s)ltstons § shale; siner
dolosite -

Oolitic § strosstolitic dolosite § chert; delomitic

ltstons § shale

Qusrtz nndﬂonc'. conglomsratic neer bave; slcecocus

siitstons .

Zhyalite "
Asygdalolda] basalt; aeinor tuff, sendstone,

8 cengloserate

Flousbanded rhyolite; ainor (1)intersadiate
volcanics .
Asygdaloidal basalt; ainor sandstone

Oalitic 3 sandy dolesite; dolositic sitstens §
shale; strosatolites

Raseive ehyolite

Uncestorasble on all uaits of ‘Lem Hill
Platters®

Locsd disconforaity; pabbles of Pllz [} hf' in
bass? sergloserate E
Confurzadle on hf'

Rloer A, Conforaable on Fish R, fe,

Unconfarashle on Paters Cr. Volc. § "Westeoreland Cgl,

sgivt; transgresses Rurphy Tectonlc Aldge

Rhyolitwe resesble Hobblechaln Rhy, Rbr. Possible
levs @e» sapped betusen !'D‘ ] !!n,

Lonses owt westuards. Strowatolites § other
rocks sesesble these In Wollogorang fe,

laygdalaidal besalt; tuff: alnor sendst
Feldspathic ssndstona; pebbly § cobbly sandstons

Micscacus, glavconitic, § quartz sandstons;
alcacsous § ferruginous siltstone

$11ty, sendy § stronatolltic doloette; chert;
doloattic olltstons

Porphyritic sicrogranite

Quartz § feldspathic eendstone; conglomerats

Porphyritic rhyollte

Basalt, trechyte, tuff, agglomerate; tuffececus
§ dolemitic sandstone

Sty £ sandy dolomite; dolemitic siltsteneid
sandstone; stromstolites

Basalt, tuff, sgglomera tuffacsous stitstons

ferruginous, mlcaceous, glaucenitic sandslone’d
siltstons; dolomttic stltstone
Quartz sandstons; slnor feldspathic sandstone

SHity, sandy § oolitic dolosite; dolositic
siltstone § sandstons; strosatolites
Basalt, sggleserate, tuff, tuftacecus
s11tstone

faldspathic sandstene

Quertz § erkosic sandstone 3 congleasrats;

* quertt & acld volcanic pebbles

Porphyritic hornblande-biatite sdamellite; evene
gralned suscovite granite

Ignlabrite; subordinste ecid lave; alnoe tuff

Quertz-auscovite schist; metavolcenics; winor
quartz-faldsper gnelss

Resexdlas Selgsl Yole. Conformable on 'Westsoreland

Col. egte,t

rocks of

qably overlles

Rerphylpctonic Ridge
“,

Uncoafarssble on Achrthur Gp, Nesrest outcrop in
Roblazan River Shast aren

Only Setrthur Gp it on esstern Wesryan Shelf,
Uncsafernable on Rasterton Fa,

[atrettve sszs greding Into extrusive Hobblaechsln
Rhy, &,

Ovarlhis Hobblechaln Rhy, Rbr or Gold Cr, Volc Mor

with sperent conformlty: lecal angular unconforsity
near Bxddank; conglomerates contala volcanic pebbles,
Esedere sandstone overlies Wollogorang Fu., ancloses

Gold Gr. Yolc Kbr northwsst of Calvert Hills
Local mit daveloped north of Redbank

Base of Fasterton Fo, In east; thins out to west
-where mder tefn § overlala by sandstone

“Overleta by Nasterton Fu,

Overdtes AcDaractt Fe. or Selgal Yole. .
Absasd sdjseent to Murphy Tactonlc Atdge
- Previamsly ‘mapped as Petars Cr, Yolc, - Reduced

socttam over}les Rurphy Tectenic Ridge

Uncesfarmsbly overlies basesent rocks of
Rurshy Tactonic Rldge; thins dresatically onte
Ridge

Severst phases, [Introdes Rurphy Rat, Mast {possibly

o11} shates Intrude Cliffdale Yalc, Norrls Granite
a0 langer recognited

Five canssed sssbers, Unconforasbly avarlsin by
Vastmrsland Col, Intruded by granite

0ldumt rocks Tn pren, Unconforeably ovarlein

by Citfidale Volc, 1Intruded by "Wicholsen Gr. Cplu,?

The Aus.l.M.M., North West Queensland Branch, Regional Meeting, August, 1974.
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**LAWN HILL PLATFORH’

'

; The previously mapped units south of the
Hurphy Tectonic Ridge have been subdivided, but -
’their .nomenclature must remain informal pending

t further rapping.

F J

‘ . Unconformities at the base of the 'Westmgre-
: ‘lgnd Conglomerate equivalent' and Fish River
_ EQZEG___QD. (Roberts et al., 1963) are confirmed,,l
: Xbut the Fickling Beds are conformable on the
"Fish River Formation.

iunderlying conglomerate previously included in

i

5 l
3.
H

Volcanic rocks and

‘the Fish River Formation belong to the under-

[Conglomerata equivalent o

.sou'm ' WICROLSON BASIN

ilying Peters Creek Volcanics and 'Westmoreland
: G T |_. -'..',-_::_.j_._'_z_-l '

No changea have been made to the strati—

1
H

Lt
i

~ The major corralations of Roberts ot al.
(1963) (?able 2) remain’ essentially valid, “and
:are modified only at the more detailed level

:lgrephic relationshipa of the South Nicholsog
! .

IHEVISE'D CORRELATIONS i
]

l

F
15
‘:

o
l!
3

s % B 1 .
. 1Wollogorang-AcDernctt

ifas und!vldod

.  Poters Ck, anc.

Hntnoreland Conql

}
|(Fig. 3). v
i Lt TABLE 2
E ! " Previous correlations across Burphy Tectonlc Ridge
i ? (Roberts ot al., 1963)
i . e
[ NORTH - SOUTH
- ilopor 6p Sth Nicholson Gp
; - unconfore! ty——
; Karns Dol, i Fickling Beds
. ; - -unconforalty
;Rasterton Fa Fish R, Fu,

unconforal ty.

Petu‘-: Ck. Yolc.

Westeoreland Congl.

:only the lower unit (I)}f;p1) resenbles the Seigal
'Volc.anics. ~ Acid and basic volcanics higher in

~unconforglty

The Peters Creek Volcanics in their type
area (Carter et al., 1961) can no longer be
’ ._c_!irectly correlated with the Seigal Volcanics;

+o, i KA, Plumb and I P, Sweet . i -ufs) of aut

.

WEARYAN
SHELF

e e e e T g e e

LAWN HILL
PLATFORM’

hov (=3 Parw

AT 01 £ e

~-

“TAWALLAH GROUP EQUIVALENT’

"
Mosterton Fm.
Hobblechain
Rhy. Mbr. 3
Gold Cr. Vaic Mbr VVVV By -‘I‘E!pr
g g Fm.
Settiemant Cr Void]
Aquarium Fm. 2
Sty Cr. Sat z
McDermott Fm 3
g
P x
w
&
Selgol Volc. 1e
)
&
[-3 =
2 g
g Carolina Sst. Mbr.
z]
-
-
<
3> J
-4 B1wPo~rnyd Westmorelond,
. Cgl Equivalent )
1000m
800
Westmoreiond Cglf
600
400
200
< L o
Chtfdale Voic.

FIG 3 - Strathnphlc colunx, Carpenh

e Cllﬂdull Volc.

rhn to (T)Adolaidean

% i “rocks, Testaoreland srea

Sandstone

Siltstone, shale -

Acid volcanics
V| Basic volcanics

Granile

[)a/an!a

Annns Unconlamur]

Legend figs 3-5

Dolomite, dolomitic shaie, sondsfone

The Aus.l.M.M., North West Q‘u‘eenslan‘d Branch, Regional Mesting, August, 1974.
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the Petere Creek Volcanics are very similar to |

those of the volcanic members of the Masterton ,

towg}ion,. and the carbonato unit (Btp3) has e
papy features in common with. the Wollogorang
Formation. Fo direct equivalents of_the
Sands_tone are apparent in the south. The ‘
Peters Creek Volcanics are therefore considered
'to be the time equivalent of the complete !
Teirallah Group sequence between the. Westmoreland
Conglomerate and top of the Hobblechain Rhyolite

have alvays been recognized as possessing !
!

ton Formation. Published work shows the

. Masterton Fomation as .a conformable seqixence,

but unpublished BMR data present evidence for en
eroeional break at the base of the sandstone at : ;
Although

thia break may be more significant than formerly,
eupposed, no redefinition of units is proposed :

several widely spaced localities.

et this atage. - : ;

; ‘ ' Gorrelations between the Fickling Beds and

Hc.Arthur Group, and between the Roper and South
Nieholson Groups, are still valid. The uncon-~
fomity below the Karns Dolomite is peculiar to

the Uaa.ryan Shelf.

. REEIONAL CORRELATIONS
i,, '.l’he 1ithostratigraphic Buccesaionq in the ;
HcArthur Basin and the Northwegt Queensland .
Province are aimilar,(l“ig. 5). .This is the

Hember (Fig. 3). 5 . |
. The sandstones of the Fish River Formation

features characteristic of those in the Master-

'

fIG. 4 - Diagrammatic relationships of Precanbrian rock " :
.. units, Hestaoreland area P
i

: besis of the group-by—group correlations shown

_IcArthue 6p

in Table 3, and isotopic age determinations hava'
supported the hypothesis that the major changes :
j.n rock type reflect approximately isochronous )
events. Plumb & Derrick (1974) have made only i
minor modifications to the correlations of Dunn

et al.-(1966) the Tewinga Group may be slight-
ly youn@er than the C]iffdale Volcanics, and it :

vas auggested that deposition of the Mount Isa '
Group commenced slightly later than that of the ;
!lc.Arthur Group to accomodate an unconformity - :
aeeoci&ted with the emplacement of the Sybella |
Granite. - 3 : = ) "
] TBLE 3 : f

; Genarel correlations batueen Mount Isa (present stratigra-
phic no-snclatura) and NcArthur River by Ounn et al., (1966) |

: and Plusb § Dercick (1574 i

1 , !
H !
! :

RcARTHUR RIVER KOURT 1SA

Roper Gp' Sth Nicholson Gp

uncoaforal ty. ]
Bt 1sa Gp !

. —unconforalty

:Taval lah Gp Has1ingden Beds
: saforslty

.i:llffdale Volc. Tevinga Gp i

i The correlations now proposed (Fig. 5)
generally confirm those made earlier; the g
latest data suggest minor modifications to the ;

detailed correlation of the Sybella Granite and’

the commencement of deposition of the Mount Isq::

e e T L L R i v

.The,Aus.LM.M., North West Queensland Branch, Regional Meeting, August, 1974,
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and. HcArthur Groups.

GBOCHRONOLOGY i )
A detailed assessment of most of the iso—

topic age detemimtions used to compile the .

abaolute age controls m Figure 5 is given by

Plumb & Derrick (1974). .

i The age of the baso of the Carpentarian,

]

H

as defined by Dunn et al. (1966) is provided by

identical Rb-Sr iaoch.rona of 1770 m.;. obtained *
from the Cliffdale Volcanilcs and - granites (the
old 'Norris Cranite') intruding them (A.W. Webb

/AHDL Report An1814/73, unpublished) A lees

precise isochron of - abont‘1845 m.y. ﬁ'om the

_ old 'Nicholson Granite' :Ieds confirmation by

analysis of additional s ples. A new Rb-Sr

isochron of about 1575 m)l (A.W. Vebb, AMDL
Report An2250/74, unpublished), which is based
on edditional sampling of |the cogenetic Pack-

replaces the preliminary figure of 1600 m.y. in ,

Plumb & Derrick (1974). l' e only data as yet
available for. younger units: in the McArthur

il
Basin are a minimm Rb-Sr m‘flneral age of 1390

m.y. for glauconite from the Crawford Formation, -

and a minimum K-Ar mineral age of 1280 m.y. from

dolerites intruding all units of the Roper Group

(McDougall vt al., 1965). Page (1974) has
obtained a new Rb-Sr isochrom of about 1720 m.y.

for the _%npglli_jﬂgzij_e_ of western Arnhem Land,

which 18 unconformably overlain by the Katherine
River Group. . '

A program of isotopic dating of rocks in
the Hount Isa region is not yet completed
(R.H. Page, personal communication). A minimum
ﬁNf age of 1650-1700 m.y. has been obtained
for part of the Tewinga Group and associated
Eammm but the results are complic-
ated by the effects of regional metamorphism,
Analysis of additional samples from new local-
ities is in progress. Separate phases of
Sybella Granite, both of which intrude all units
of the Haslingden Beds, and are unconformably
overlain by the Minrera Beds (Mount Isa Group

' from about 1400 m.y. to 1450 m.y.

equivalents), give goed Rb-Sr isochrons of

ebout 1645 m.y. and 1575 m.y.; a younger phase _
at about 1540 m.y. does not have demonstrable

. field relationships with the Mingera Beds.

Several granites and metamorphic minerals Hhich ’

post-date the‘ Mount Isa Group yield ages ranging

STRATIGRAPHY - A
The apparent agreement in maximum -age
limita of the sedimentary successions, provided

' by the Oenpelli Dolerite and the preliminary age

of the Tewinga Group (1100 ¥m apart), suggest

that sedimentation commenced about 1700 m.y. ago

throughout the McArthur Basin, 'Lawn Hall Plat-
form', and Mount Isa Trough, although deposition
of the Westmoreland Conglomerate could have
commenced earlier.

The reliability of the Sybella Granite iao—
éhrons makes it inescapable that ‘a considerable
gap in sedimentation accompanied its emplace-
ment. - The less precise isochron for the
Hobblechain Rhyolite Member agrces with the
younger (1575 m.y.) Sybella Granite phase, and
would suggest that deposition of the Tawalla.h
Group continued long after deposition of the
Haslingden Beds ceased -~ a conclusion in agree-
ment with the apparently minor time break above
the Hobblechain Rhyolite Member. o
: The tentative correlations in Table 4 are
based 6n a reconnaissance of the Lawn Hill area.

" From the generally accepted correlation of the

Ploughed Mountain Beds with the Mount Isa Group
(carter et al., 1961; Plumb & Derrick, 1974),
it is logical to correlate the Warrina Park
Quartzite, at the base of the Mount Isa Group,
with the Fish River Formation and, by corollary
(Fig. 3), with the upper sandstone unit of the
Masterton Formation. The Bone Creek Formation,
at the base of the Mount Rigg Group in western
Arnhem Land, has long been correlated with the
Masterton Formation, and the Dook Creek Form-
ation with the McArthur Group. . The unconform-

ity below the Mount Isa Croup may be mappable

The Aus..M.M., North West Queensland Branch, Regional Meeting, August, 1974,
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i The period of granite emplacement and
;defomation after deposition of the Mount Isa
Group occupies a considerable span of tiﬁxe; and
the isotopic age control of the Roper Group is
consistent with the relationships here postul-
ated. . There is 1little structural break betweexi
the McArthur and Roper Groups, suggesting only
a short time break, and the overall s\iccassioﬁ
and thickness of beds in fhe McArthur Cronp,

particularly if the lead~zinc orebodies are

assumed to be isochronous, auégeat a longer

period of deposition for the McArthur Group than .

for the Mount Isa Group.

The overall correlations between the
McArthur Basin and Northwest Queensland Province,
proposed by Dunn et al. (1966) and Plumb &
Derrick (1974), are therefore stiil valid.
Detailed analysis, however, suggests that sedi-
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inantation was more continuous in the Batten ‘, e

Trough of the MeArthur Basin than it was in the .
NMount Isa Orogenic Domain, despite the gregter '
overall thickness in the latter area; this is

to be expected with the greater tectonic mobil- ! ,
1:ty at HMount Tsa. . '-~--f=-{".-'; l
; f " CONCLUSIONS i
; R Although differing in minor detail, the :

recent work has validated the earlier gemeral ™ '~

correlations made between the successions at
Mount Isa and McArthur River and, by corollary,
between the lead-zinc orebodies such as Mount Isé_;,

Hilton, Lady Loretta, and H.Y.C.

-, The McArthur and Mount Isa Groups - their| :

stratigraphic equivalenta remain prime prospect-:‘
ing targets for lead and .zinc., _Particularly ‘
favourable are black-shale sequences about the

‘-mid&l_le of the groups, deposited in restricted ’

_depressions within linear troughs flanked by
shallow shelves (Plumb, 1974. Plumb & Derrick,
1974)

: Je- The upper units of the Peters Creek Vol-
"canics are a logical prospect for 'Redbank-type"_
copper deposits, particularly within volcanic '
domes.i . ~
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