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THE GEOLOGY OF THE MOUNT RAMSAY 1 . 250,000 SHEET 
AREA E/52-9 . WESTERN AUSTRALIA 

ThiEj .-Reeorlji describes the geology of the Mount" Ramsay 
11250,000 Sheet area, an area of some 1,000 square miles which 
11es in the Kimberley Land Division in the northern part · of 
Western Australia. The description is based on regional 
geological mapping conducted in 1964 by a ' joint Geological 
Survey of Western Australia - Bureau of Mineral Resources fi~ld 
party. 

Precambrian rocks arB exposed extensively in" the Sheet 
arBa and provide a reoord of substantial intervals of the 
Precambrian time-scale. 

The aIde"st ' rocks a~he tightly f61ded ' sediinehts a~ ' 
metamorphics of the Halle C~ek Group which are intruded by 
g~anites and basic and ultrabasic rocks of the Lambao Complex. 
The Hal ls Creek Group and tlie Lamboo Complex are uncc,:iU'orma.'6ly -­
,overlain by the Kimberley Basin succession, an essentially 
c onforuiable sequence up to 16,000 feet thick containmg a_renitee, " 
lutites and basic volcanics, with acid volcanics at t.he base - " 
t~e l atter have an age of about 1,800 million years~ This 
succession is unoonformably overlai n in places by the C"ol ombo 
Sandstone (300 feet thick), and elsewhere by the Glidden "Group 
which consists of 1,850 feet of lutites and aNni taos . The -
"Gl idden Group is thought to pre- date the Kuniandi " Group - a 
"sequence about 4,000 feet thick consist i ng of "lutites and arenites" 
"Wfth a · t1l1~te at the base . The Kuniimdi Group is unccnformably " 
6verlaini,by the Louisa Downs Group which is 'up to 1),000 feet "thick, 
and "contain-s lutites and arenites and - near the base"" - "tillite~ " -
The pre'aence of t illite at the base of the Kuniandi Group and" near 
the base of the Louisa Downs Group provides tbe first cles.r-cut " 
ev i dence of t wo distinot Preoambrian glacial episodes in the 
Kimbe rley region; both tillites are underlain by striated pavements . 

The Louisa Downs Group is unconformably overlain by the 
Lally Conglomerate (420 feet thick) which is overlain conformably 
by the Antrim Plateau Volcanics . Both units are of probable 
Cambrian age. 

The Precambtian and Cambrian rocks are unconformably cver­
lain by little deformed sediments of Devonian and Permian age. These 
lie in the Canning Basin in the western part of the Sheet area . 

Small amounts of gold, tin and lead have been produced in 
tbe area and occurrences of copper, chromite and asbestos are known. 
Water is, for the present, the main economic mineral resource. 
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INTRODUCTION 

LOCATION AND ACCES~ 

The MOl.mt. nl:.1lD.say 1: 250,000 Shee t area lies 

between latitudes lSo an d 190 5 and longitudes 1260 ~nd 
1270 30 1E, in t.he Kimberley Land Division in the northern 

part of Western Australia. The Great Northern Hi ghway -
which links the ports of Wyndham and Derby - crosses the 

southern part of the Sheet area and provides the main means 
of access. In recent years the Highway has been r e- routed 

and, although unse a led, it is maintained in «aod condit.ion, 

and .~s ree.dily negotiable except after heavy falls of ra.in. 
A large ly unformed track follows the Halls Creek-Derby 
telegraph line, which crosses the northern part of t.be 

map area, bllt is now r arely us ed and i s negotiable only by 
four-wbeel-drive vehicle. Station tracks provide good 

access to the l ow-lying districts. 
There are no t owns in t,he a r ea , bu t Halls Creek 

township is 80 miles by road eas t of Louisa Downs and 
Fitzroy Crossing is 110 miles to the west • 

HABITATION AND I NDUSTRY 

There a re four main centres of permanent habit­

a tion in the area - Louisa. Downs, Margaret River, Lambo':> 

and Moola Bulla Homesteadsj Bohemia Downs, an ollt-st.ation 
. of Louisa Downs and Mount Amherst, an out-stat.ion of Moola 

Bulla a re also occupied . · The population is probably 
in the vicinity of 300 - mainly abo ri ginal - and is 

engaged chiefly in t.he oa t, tIe industry. Apart from small 

quanti ties of gold won from alluvium after each '.,.e t season 

there is no mineral production. 

CLIMATE AND VEGETATION 

Accordin~ to Fitzpatrick and Arnold ( 1964) 
the Sheet area li es in a region havin~ semi-arid and 

arid monsoonal climates with distinct wet and dry seasons. 
niB ave rage annual rainfall r anges from abou t 16 inches 

in the Sal] th t.o more th an 20 inches in the north; the 

average annual r ainfal l at Margare t Ri ver :Iomes t,ead is 

17 incbes. Almost all of the rain , falls between November 
and Apri 1 bu t li gh t, sporadi 0 rains OCCll r du ring t,he res t. 
of t.he year . The twet t season is accompanied by high 
bumidity. 
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The normal daily maximum temperat.1lre in January 
is from 95° to lOOoF and the minimum is abou t. 75°F; th e 
normal daily maximum t. empe r a ture in J11ly is about BOoF 

and the min imum 45° t o 50°F. 

Speck and Lazarides (1964) describe th e vege tati on 
of the ar ea as be i ng characterised by a spinifex grass 
laye r wi th sparse stunted trees and sh rubs and sllggest, that 

the species distriblltion is influenced great ly by the 
amount and availabili ty of wa t er supply and that. t he 
pbysical properties and dep th of s oil in many cases exert 
a greate r influ ence on plants than the chemi cal pr opert ies 

of the s011s. t1oderat.ely dense woodlands ar e conf ined 
to the major watercol1rses. 

SURVEY METHODS 

The mapping of t.he Mount Ramsay 1: 250, 000 
Sheet a rea was conduct,ed jOintly by t.he Geo l ogi cal Sll rvey 
of \~estern Australia and the Bureau o f Mineral Resources 
as part of a programme o f reg i onal mapping designed 

primarily t o encompass th e Precamb ri an r ocks of t.h e 
Kimberley re~i on. 

Most of t,ne area was invest.igated by means o f 
Land Rover and f oo t trave rses , bllt the inaccessib l e 
no rthern pa rt was covered by helicopter - about forty 
f lying hours wer e l ogged. 

Air p~otograph5 and base maps c ove ring the are a , 
and available dllrin.g lC~64 were - air photographs a t a scale 
of 1:50, 000 flown by th e Royal AUstralian .. \ir Force i n 
1947 and a planimetric map a t a sate of 4 miles t o 1 inch 
compi l e d by t.he Departme n t of Lands and Su rveys , Perth, 
from s lotted templ ate assembli es a t photo- scal e (60 chains 
to t.he inch ) . The accompanyi ng map was compil ed i nHi a lly 
on the photo-scale assemblies which we r e t.ben r educ e d 
photographically to a scale of 1 :250 , 000, and redrawn 
a t t hi s scal e . 

PREVIOUS GEOLOGICAL I NVESTI GATIONS 

Prior t o 1879 virtually nothing was known of the 
Kimberley re gion apart from t he outline of its coast . In 
that year Alexa.nde r Forrest and party struck inlnnd fro m 
near Broome, and aft er try ing: unsll ccessfully t o cross the 

King Leopold Ran"ies, passed throu"ih the central part of the 
Mount Ramsay Sheet a re a , and eventuily arrived near 

Katherin e in th e No rthe rn Territory. A geo l ogi s t was 
at t ached t o th e party but made no r epo rt on his ob s erva t i ons . 
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The first rec~rded observations on the geology 
area were made in 1883 by Hardman (1883,4,5) 

who was atta~hed to survey parties led by Brooking in 
1883 and J ohnst~n irt ' 1984. 

... 

The discovery of ?old in the Halls Creek district 
in the early 1880's attracted many prospectors. Production 
of gold soon began and in 1886 the area was officially 
proclaimed a Goldfield. Woodward (1891) and Neil-Smit.h 
(1898) reported on the mining activity. 

While conducting- bydrological investigations 
in the Kimberley Rlgion, Jack (1906) crossed the Mount 
Ramsay Sheet area along the route o f the telegraph line. 

Wade (1924 ) made a reconnaissance of the 
Kimberley Region including parts of t.be Mount Ramsay 
Sbeet area; be subsequently made numerous cont,riblltions 

to the knowledge of the geology of t. be Fi tzroy Basin 
(Wade 1936, 1937, 1939). Maddox (1941) examined the 
nortb-east part of the Fitzroy Basin and Reeves (1947) 
reported on t.he Canning Basin. 

Finucane (1938 a,b) described the go ld workings 
near Mount. Dockrell an d occurrences of cassi teri te 
and columbite nearbYi Finllcane and Sullivan (1938) reported 
on the gold shows in the headwaters of the Hary River and 
Jones (1938) described galena-bearing deposits in the 
Mount Amherst Homestead district. 

In 1948 t.he Bllreall of Mineral Resou rce::: be.~Al.n t:he 
systematic regi onal mapping of the Fitzroy Basin. This 
project was completed in 1952 (Guppy, Lindnlr , Rattigan 
and Casey, (1952 , 1958)). As part of t·he project Natoeson 
and Guppy (1949) made a reconnaissance sllrvey of tbe 
Mount Ramsay Sheet area and t.be Noonkanbah and HOlln t 

. Bannerman Sheet areas, which adjoin t·ne Mo unt Ramsay Sheet 

area were mapped (Thomas, 1958; Wells, 1960). 

Harms (1959) made an appraisal of the geology 
of the entire Kimberley region and t.ne adjoining part of 
the Northern Terri t.ory on behalf of t.bl Broken Hill P ty. 
Co.; t.hls work bas provided an excellent basis for t.be 
present regional mapping project . 

.. 
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V.evers and Wells (1961) described the geo l ogy 

of t,he Canning Basin (' inc'lIJdin~ the Fi tzroy Basin) and 
discussed t.h e Palaeozoi c r ocks of the Mount Ramsay Sheet 

area. 

P.E. Playford and D.C. Lowrie of the Geological 

Survey of Western Austral ia have subseq11ently completed a 
detailed study of t.he Devonian reef complex o f the Fi tzroy 
Basin (Playford and Lowrie, in p r ep . ) and althou~h t.heir 
work bas not yet been published they have kindly provi ded 
their maps for incorporation into th e accompanying sheet 

PRESENT INVESTIGATIONS 

As part o f t.he current regional mapping project 
which is being conducted jolnt,ly by the Geological Su rvey 

of Western Australia and t.he Bureau o f Mineral Reso11rces, 

the Gordon Downs 1:250, 000 Sh e et area was mapped in 1962 
(Sm1t.h, 1963); the Dixon Range, Lissadell and Cambridge 

Gulf a reas in 1963 (Dow and Gemuts, 1964; D'mnet and 
Plumb, 1964; and PllJmb and Veevers, in prep.) and t.he 

Lansdowne Sbeet area in 1964 (Gellatly and D~rrick, in 
prep.; Gellat. l y, Derrick ~nd Plumb, in pr ep .). Dow, 

Gemuts, Plumb and Dunnet (1964) have compiled a 
comprehensive summary of the ,geolo.gy o f the four eas t. ernmos t 
She e t areas . 

Host of tfJe Mount Ramsay Sheet g.rea was mapped in 
1964 by the authors and D.B. Dow, but the Devonian strata 
in the western par~ of the area were mapped in 1962 and 
1963 by Playford and Lowrie (in prep.). 

The contribu tions made to t his report by each 
of the authors is signified in the Table of Cont ents. 

PIWSIOGRAPHY 

The Mount Ramsa.y Sheet area is si tllated at the 
'j1lnction of the two dominating features of north -western 
Australia, the hi~h, dissected region o f the Kimberl ey 

Plateau, and t he vast sand plains and dlJne fie lds of t.ne 
Canning Desert. 

Apart from brief references in earlier geo l ogical 
repor ts, Jutson (1950) and Wri ~h t (1964) r'unish t.he only 

comprehensive studies of the physiography ':If the s outbern 
part of t.he Kimberley Region . ThuS the preaent Sheet area 
includes portions of Jutson's Fitzroyland and Wri gh t's 
North Kimberley and Fitzroyland Divi sions . It is proposed 
to follow Wright's broad divisi ons and to subdivi de them 
as sho'fTn in Table I. 
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TABLE I : PHYSIOGRAPHIC SUBDIVISIONS 
MOUNT RAMSAY SHEET ~ 

NORTH 
KIMBERLEY 
DIVISION 

Eastern 
Range s 

Mo unt Cummings Plateau 
r1e tlll e r Range 

King Leopo l d Ran!"e 
Wri ~h t Louisa Ranges 
( 1964)------------------------B-o-w-R- ,-·v-e-r--H-i-l-l-s ---)--a-r-t-e-r-D- o- w----

FITZROYLAND 
DIVISION 

Easte rn 
Upl ands 

P i tzroy 
Ranges 

C,\NNING 
PLAIN 
(Veev e rs & Wells, 1961) 

Halls Creek Rid g. es l et al. , (1964 ) 
Ons l ow Hills 

Th e distribution of the phys i ogr aphic divisions 
is s hown in figure 1. Notes on t.be physiographic expression 

of the variolls rock units are give n in t,be variolls s trat.igrnIfJic 

,...-_"-t .ables (Tables .4 t.o_ 10 and 12_ t.o 14 ) . 
1- FIGUREI 

PHVS IOGRAPHIC SKETCH M~P - MOUNT RAMSA~ SHEET AREA 
. ....... 

FITZROY 

RIVER 

..... ': .. : ... :::::::::::::: . .. .. ...... .... . ...... . .. .... . 
SC.ALE 

.;..;.;'== .... =~ ... '===,i.== ... ~ .... 'us 

illS::] . NORT H ~I M8f!RLE"Y OIVISION 

REFER[NCEI L~ FtTIRoVLA .... O 

I'" "I ... ... .. ........ CANNING PLAIN 

• $pof h~;9M Iii f~.f 

,-./ V'/lIf,rrourJ'J 

__ 8_lIa6ry 01 phyJ ip$rdP"'~ d",iSiofl 

,.- - BOtlfl&Uf'J Q' pllljJ iOjr~phic Jvb· 
di~/$IOIU 

/ 

~: , 
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North Kimbe'-'9Jt Division -"---" 
The Mount Cummin"!i/;s P l a t eau occupi es a t.ri angu l a r 

area in the nort.h - cen tra l part of the Shee t a re a . I t has 

an undulating surface at a gene r a l a ltitude of 1000-1500 

fe e t, with some hi gbe r pea ks, and t he su rface relief is 
precisely c on trolle d by t.he gen t.Ie f01ding o f the under-

lying coarse s ands t,ones . The C OlIn try is mo re r ug?ed 

towards th~ west. , where t.i')e f o lding is more intense. 

It. is drai ned by the Hargaret River and i ts 

t,ribu.ha ri es the Nelli e , O'Donn e ll and Lc-opold Ri ve rs. In 

t.he dry season th ere is li t· tle water availa ble except in the 

major streams, th ou gh small r ockb ol es conta in wat·e r a t 

a few l ocal it. i es. 

Included in the Platea u are two low-lyin g: an d 
almost c omplete l y l:.: nc l osed basins, known as t he NcKinnon 

Dep r ession i n t.he north a nd the l a r ge r Hargaret- O' Donnell 
Depression in t he s ou th. The Margaret - O' Donnell Depressi on 
i s s urrounded by st:eep hills and is floored by rive r 
gravels a nd a lluvium. The McKinnon Depress i on is no t s o 

well marked, and i s drained by McKinnon Creek and o ther 

tributaries of the Leopold Rive r. 

Although it i s no t physica lly connect ed t. o the 
Kimperl ey Plateau, which li es t o t.he north, t.he Moun t 

Cummings Plateau ca n be r egar ded as a remnan t. of the 

former, modified by st.r on g- dis s·ect.ion and diffe r en t.ial 

erosion of v a ri ous li tbo lo~ies . 

The t1 uell er Ra n ge bor ders the MOlln t Cmnming:s 

Pl a teall on its sO llthe rn and eastern sides, and cons ists o f 
lon.g: esca.rpments and c1lestas wi t.h an i ncised drainage which 
is large ly st.ruct.urally and li t.ho l ogieally controll ed . It 

. ~s a con tinlJati on of the Kimberl e y Foo t hill s o f Dow e t al 
(1964). Mount Amherst (2,260 fe e t ) , t,he hi ghes t- po int 
in t h e Sh ee t area, lies i n the Mueller Range, and is 

probably a n erosional residual. 

The Marlare t River breaks t hr ough the Mu eller 
Range near Me No Savvy Ya rd, a nd th is northward trend i ng 

c ourse is t ho ugh t t o be s upe rimposed on t.he st r ong eas t­
nort.h-eas t trending s true t.IJre of t.h e re gi on. I t cou ld 

well b e du e t. o tJ1e conseq.'l en t drainage develop·ed on t· he 
n orth erly plunging syncline o f the Louisa Ranges. 

:i 
.-, 
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The KinQ: Leopold Range " forms the western margin 
of the Mount Cummings Plat.eau, [',nd consist.s of strong, 

. _ .... 

• northerly trending steep-sided rid~es and escarpnents, which 

• 

" 

• 

are deeply dissiected. The streams are st.r1lct1lrnlly and 
lithalogically controlled, and faultin g is r esponsib l e fo r 
most of t.he brea.ks thraugh t.he Range . 

The Louisa Ranges li e in t.he central part of t.he 

Sheet area, and include the K11niandi, Lubbock, Ra.msay and 

Egan Ranges, tl,e Mat.beson Bluffs and o t.her s:naller rid ges 

and Cilestas. They a r e developed in t.he gently folded 

shales and sandstones o f t.he Glidden, Kilniandi and L OIJ isa 

Downs Groups;. The broad synclinal st.fuatur e , t ogether wi th 
the variat.ion of Ii t, holo .~y, gives tbe charact.erist.ic land­
forms of l ong escarpments and c1lestas wi t.h wide intervening: 
valleys. 

Tbe Lubbock Ran~e, which is composed mainly of 
arenites, is the most prominent feature of the area. It 
is bOlJnded on t.be wes t., sou th and eas t by a s t.eep escarpmen t 
which separates it from t he surrounding , br oad , l ow-lying 
plains whicb are developed on t.h e McAlly Sbale. 

Fitzroyland 

The Bow River Hills extend onto the Sheet area from 
the north - east, where they bave much gr ea ter reli ef and 
e levation (Dow e t al., 1964). The Hills OCC "PY a broad 
trac t of country trending south-south-west fn • .c.. th ~ n ~)rth ­

eastern corner of t.h e area t o a r ound t.he Laura River. 
Most ')f t.he area cons ist.s of l o w, sand -covered rises, bu t 
in places t.he ~ranite bedrock is exposed as is ol a t ed hills and 
tors, and massive l ow round ed rid ges : 
o f r ocks of t,he Kimberley Group f orm 
Bulla a r ea and t o its south- west . 

isolated exposllres 
ridges in the Maola 

Remnants -::> f a lateri t e surface are common in t.be 
B-::>w River Hills, particularly in t~e 

Bulla and Mount Amherst Homesteads . 
reg i on between Moola 
It seems like ly that 

mllch of the area was once covered by a laterite shee t. 
The main draina~e elements probably developed -::>n the 
l a teri te surface; th ey have l?ince be en superimpos ed on the 
granite, where a subsidiary dendriti~ drai:nage system bas 
developed. 

-. 
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The Halls Creek Rid"es .. b0und ~he Bow River Hi lls 
t~ the soutb-e~st. This divisi~~,w6ich ' includes the 
Cummins and Woodward Ranges of the !1 ount, Ramsay Sbee t area, 
trends no rth-east a nd f orms a continu ol.ls and dist·inctive 

physi ographic unit ove r one hundred mi l es l ong, and from 
10 t o 20 miles wide . The Ridges a r e composed c ~iefly 

of ti ><o tly f old ed r ocks of t.he Halls Creek Group an d the 
variety of r~ck types and t.heir rapid al ternat.i 'Jn have 

produced a close-knit series of ri dges and valleys. Relief 
is up to 300 feet; the general elevation of the Ridges 
is between 1200 and 1700 f ee t. 

The Ridges form a drainage divide - streams fl owing 
north -westwards are part ~f the Fitzroy Rive r System - those 
flowing to the south - east (confined to the south- eastern 
corner of the a r ea) are part 'Jf t.he inland-fl'Jwing Stur t 
Creek system. 

The Ridges are drained by a complex system o f 
streams - t.he main channels drain t o the north-west and are 

fed by an intricate system 'Jf s'lbsidiary streams. The 
subsidiary streams drain ei ther from t.he north-east. 'J r from 

t.he south-west, parallel to the str'lctllral g-rain. 

The Ons l ow Hills consist lar ,~ely of ru g:~ed .granite 
masses with narrow, incised streams , surrounded by broad 

sand and 1,?:ravel fl a ts on t.he east.e rn side. The hi~hcr 
peaks o f t.h is divisi on, e.~. Onslow Peak and MO I.mt Fairbairn, 

occur on 'prominent wide quartz-filled , shear s in meta­
sediments and crystalline rocks of t.he LambQo Complex. 

/I. narr,ow zone of all')vial fl:JQd pl ain and 
el ilvial flats occurs between t. oe King Leopold Re.n ~e 

Fitzroy Ranges . The area is underlain by r '::l c ks of 

and t he 

t.o e 
Lamboo Complex; l ow, rounded bills Qf cleaved me t ased iment s 

';and l ar~e barren outcrops of ~ranit e are charact e r istic of 
this part o f th e division. 

forms. 

The Fitzroy Ranges embrace a variety of topo~raphic 
Much of the eastern margin Qf the area i s marked by 

lon,g , barren, r ound-t.o pped ranges , e . g . the Spark€! Renge. 
These are compa sed o f con~lomerate and are in st.rong contrast 
to t.he country t o t.heir west , particularly in the nQr th e r n 
nnd central parts Qf the Sbee t a r ea where parts ~ f an 
exhumed Devonian reef complex are displayed . The t.opo~raphy 



• 

• 

• 

.. 

• 

• 

'.~~ 9. 

in th ls a rea is one of dramatic eon tras t; in places walls 
or r eef, back-reef and fore-reef limestone rise sl,arpl y from 
plains underlain by inter-reef and f o r e-reef strata, in 
ot ~ e rs a t olls stand isol a t ed al mos t in their 0riglnal 
form. To the south, in the 
horizontal o r gen tly dipping 

Ch ristmas Creek dr ainage system, 
Pe rcian sed i men ts bave been 

dissected t o form prominent mesas and plateaux . 

Canning Plain 

The Canning Pla in extends on t o the Shee t a r ea 

from t.be south. Red or orange sand bl anke ts mos t of t.he 

area, a1 t.ho u ,~h isolated pocke t s of black 501 1 and st r etches 

of alluvium occur in t he eas t. Sand dunes seve r a l mi l es 
in l ength, and IJP to 20 fee t hi gh , occu r t.o the sout.h - eas t 

of Bohemia Downs ; the dunes trend eas t-wes t and a r e fixed 
by a 11 gb t growt.h of spinifex . 

Drainage 

The drainage of t.he map area falls int,o two basi 'ns. 

A small a r ea in the south - eas t C0rner drains throu~h Wo lf 

Cr eek i n to the Canning Basin wh il e the main rivers, e . g. 
t he Mar garet River and its t r ib"taries , se r ve t.he nor t hern 

and wes tern ~or ti ons . Th e Margaret joins t he Fi t z r oy 
River abou t 55 miles west o f t.he Sheet boundary , and fl ows 

north -westward t o reach th e sea in King Sound . Chri9tma~ 

Creek t one of t.be tributaries of the Fitzroy, sel'ves t.he 
south-western por t ion of the Sheet . All the rive rs are 
deepl y i ncised t particll1~rly in t.he N0rth Kimberl ey 
Divisi on , where ~or.ges and r')ckbars are/~oI!lID.on feature . 
In Fi t.zroyl and t,be ri ve r s ~enerally have well defined cbannels 
cut into shallow al11lvillm or soil, thou~h i m~at,ure r ocky 
sec ti ons and steep- s ided , narrow interfluves are a feature 
of t.he Hall s Creek Ridges . 

None of the rivers is permanent . The a rea is 
subject to sudden f l oods in the wet season and this has 
given ri se to t,he wide al luvial flats a l ong the main streams. 
I n th e dry season t.ne smal le r streams dry up, and the main 
r ivers break up into permanen t pools an d r~ckholes . Any 
pe r manent water in t.be hi ,gbe r count.ry occu rs in SllCb 
r ockholes. 
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DevekQpment of Land f or ms 

In his accoun t of the West Kimbe~ley district, 

Wright ( 19 64) gives a detailed accoun t o f ' the developmen t 
of the landforms. He reco~ises two l and- surfaces , the 

Kimberley Surface, wbich is t\-] e olde r, and the Fitzroy 
Surface. He subdivides the Kimberley Surface "into the 

High Kimberley Surface (H.K.S.) at 2000-2200 f eet A.S. L., 
and the Low Kimberley Surface (L.K.S.) which ext.ends as 

gently sloping plains ranging fr om 100 feet A.S .L. near 
t he co.s t to 1750-2000 feet in the east. Tb e junction of 

these two divisi ons is a t the escarpment boundln~ the Kin~ 

Leopold ar..d Mueller Ranges. He concludes that the L.K.S. 

predates the Jurassic Fitzroy Volcanics, and that the 
H.K.S. could r ep resent an upl if t ed and degraded Jurassic 
surface, with t.he uplift and the volcanism having perhaps 
a common ori~in. 

In t.he map area the highest l ateri te sheet is '':'11 

s eerlas small remnants overlying the Pen t ecost Sandstone , 
one near the Goat Paddock, the o t~e r 12 mil es t o the north, 
and a small patch near MOl1nt Ramsay. There is a lso a 

general concordance of levels in this area a t about 1300 

feet. This could possibly r ep r esen t the H.K.S., thou~h it 

is lowe r than expected . The most easi ly r eco,:?:ni sed level, 
represented by laterite, leached bedrock, or slightly 
indurated grave l s, dips ~ent ly t o the sou th over mos t 

This level is of the southern part of the map area . 
frequently covered by La wfo rd Beds. Where it has been 

on flat-topped mesas dissected, the surface is prese rv ed 
and buttes, which have steep, cliffed edges. This is 
Wright's Low Kimberley Su rface, and a few miles west of 
Me No Savvy Yard, seems to abu t against the King Leopold 
Range , thou~h this is no t certain. Eros i on of this 
surface has given rise t o extensive plains, which lie 
40-80 feet below the mesas , e . g . Maola Bulla - Margaret Rive r 
Station-Lollisa Downs area, and is presumably the Fitzroy 
511 rface. These plains are eq') i valent to t,he gene r a l 
~evel of erosion in the east. Rej uvena ti on has diss:ec ted 
this, surface, t o give incised rivers, steep- sided gullies, 
narrow i n t e rfillves and o t,her allied features. Pal ynolo .g'ical 
analysis of river gravels from Mount Dent, t.he O'Donnell 
River and the Mary River show that this r ejevenation is of 
Pliocene o r post-Pliocene age (Ed~ell, 1964) • 

, . , 
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STRIlTIGRIlPgy 

Tbe r Ocks Qf the Mount Ramsay Sheet area provide 
a record of vast intervals o f th e ~eo logical time scale; 
representatives of t be contents of a t leas t four major 
separa te and distinct sedimentary basins or geosyncl ines 
are exposed. 

The oldest rocks are those of the Ha lls Creek 
Group; these appear to be the relics of a period of 
?eosynclinal sedimentation and are tentatively assigned t o 
the Archaean (2500 m.y .+). Subdivision of the Group is 
possible in some places, but not in o th e rs. Tbe rocks 
arc generally only slightly metamorph osed , but l ocally they 

reacb a hi~b metamorphic g rade; they are invariably ti~htly 
folded. 

The Lambea Complex contains a variety o f i~eous 
in trusi ve rocks includin~ grani tes, '?Abb ro s ana ul t,rabasic 

rocks, as well as small bodies of high grade l!.letarU'Jl·pl.Jic 
rocks. All o f t.he igneous r ocks post - date t.he HFl.lls 
Creek Group, and t.ne metam0rph ic rocks are probably 
derived from the Halls Creek Group. The Complex may 
include r0cks 0f Archaean a{te, but m0st a re 'Probably 
Lowe r Proterozoic (2500-1800 m.y.); some may be mucb 
y0un~er. 

The Halls Creek Group and at least parts of the 
Lamboo Complex are overlain wi th major st.ructural dis­
c0rdance by th e Whitewat e r Volcanics, which consist essent-
ially of acid extrusive rocks . Elsewhere in Northern 
Australia simi l ar acid volca nic rocks , holding a similar 
structl1ral at.tit.ude, and occupying identical posi tions in 
t.he ,gross strat.igraphic column are t.aken as signalling t.he 
begi nning of Middle Proterozoic time; they yi eld radi o-
metric aa:es o f abou:t 1800 m.y . The Whi t e wat er Volcanics 

yield similar a~es (V . M. Bofinger, pers . comm.) and are 
placed in the Middle Pro terozoic. 

The Volcanics are l ocally intruded by porpoyry 
('Watery River Porphyrt) and are unc onformably ove rla in by 
arenites and lutites of t.he Speewah Group, t.he first strata 

deposited in the Kimberley Basin. The Speewah Group is 
up to 5600 fe e t tbick and is overlain - in places 
unconformably - by t.he Kimberley Group, which is composed 



• 

• 

• 

.. 

12 • 

of arenites, basic ·vo lcanics, 

and is up to 9500 f eet thick • 
lJltites an d carbonate r.ocks 

The Kimberley Group is 
QVe :rla1n ' c on f ormably by t.he Crowhurst Group, a sLlccess i on 
of lutit es with mino r arenites and carbonate-rocks. The 
tap o f t.be CrOWflllrst. Graul> is e r oded and the maxi mll!J. 
preserved thickness is 500 feet; the strata are the 
younges t r ecnan t s of t he Kimberl ey Basin succession and are 
probably about 1500 t o 1600 million years old. 

The Crowhurst Group is unconfo rmably overlain 
by th e Colombo Sandstone , whicb is at l east 400 f ee t t.hick; 
t hi s unit is of doubtful age , but may f all witbi n the 
Middle Prote r ozoic (i.e. 1800-1400 m.y.). 

Rocks of t he Speewab and Kimberley Groups are 
intruded by dolerHe (mapped as the Hart Dol e rHe ), but 
the timin~ of the intrusive even t or events cannot be firmly 
es tabli shed . 

Th e rocks of the Kimberley Basin succession, and 
perhaps, th e Co l ombo Sandstone were fA.1Jlted, f o ld ed and 
severely eroded prior t o Bhe depos iti on of the Gli dden 

Group, which r es t,s unconformably on st.rata low in the 
Kimberley Group. The preserved part of the Glidden Group 
(its t op is e r oded) is about 1850 feet t hick , and consists of 
lutites and a r enites. Tbe Group is thought t o have been 
deposited at some time within the lowe r half of the Uppe r 
Proterozoic - the Upper Pr o t e r ozoic i s here t aken t o imply 
th e time interval be tween abou t 1400 millian years and 
about 600 milli on years. 

Th e Glidden Group i s th ou?ht t.o have been faulted, 
fOlded and eroded prior t o the 
Group. The Kuniandi Gr aup i s 

deposi t.1 on 

up t.o 4000 
o f t.he K'lniand l 
feet thi ck and 

c an tains glac i ~ene strata (near the base) lutites and 

arenites. It is 11nconfo rmably overlain by t.he Louisa 
Downs Group - a SucC'8ssion up to 13000 feet thick co nsist.ing­
of lutites, arenites, c a rbona t es , rl1 dit es and - again 
near t,he base - glac i ~ene strata . The Kuniandi and L:t ui sa 

Dawns Groups were prabably deposi ted during the later par t 
of the Upper Proterozoic. 

The UP'Per Proterozo ic strata are unconformably 
overlain by t.be Lally Con-I.t l ome ra t.e, which is up t a 420 f ee t 
thick and is ave rla in c on f ormably by t,he Antrim Plateau 
Volcanics. The Valc~nics consist of a series of basalt 
fl ows and r each a thickness of at l eas t 5000 feet • 
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Evidence olJ tsidc th e Sheet area suggests that t he Volcanics 
are of Lower cambrian age and becallse Qf the conforc.able 
relat,l onshlp between t he Volca nics and th e underlyin'J 

Lally Con~lomera te, t.be Ia t t a r is also ten t a ti v e ly regarded 

as being Lower Cambrian . 

A period of faulting, folding and er'.Js i on preceeded 
the next record of sedimentation - the developr!l:ent in t.be 

Canning Basin, of a superbly e xposed Devonian reef complex 

In adjoining Sheet areas carbonate seji~entati on continued 
into the Lower Carboniferous . 

Slight e r os i on followed th e deposition of tbe 
Devonian rocks and t.hey are overl a in unc onfo rmab ly by t.he 

Gr ant Formation - a sequence o f r udi t es , areni tas and lu ti t.es 
which is tho u ~~t to be partly of 1"l ac i a l o r nuvioglacial 

ori gin . The Grant Formati an is of Lowe r Permian age; its 
expOSllres are bounded to the SOil th-east by t.he Pinnacle 

Fault a nd nowbere in the map a r ea can its r el at,io nship t o 
t he Noonkanbah Formation (Lowe r Permian) or Liveringa 
Fornlation (Lowe r nnd Upper Permian) be delilanstrated. 

The younger Palaeozoic rocks a r e llncanformably 
ove rlain by late rit e; limest.one and chalcedony (Lawford 
Beds): and a. vari e ty C)f superficial deposi ts which are :-:U prob­

ably of Cainozoic age . 

Detailed descriptions of th e various r ock 
units mapped in t he Sheet area are ~iven below . Some 

of the units are well established nne des cribed in 
publications, o th e r s have been described in adjoini ng r e~ i ons 

in unpublis hed BlJreall 'Jf Mine r a l Resou rc es r ecord s and st.ill 
others a r e newly r eco.gnized IJnits. SUIllI:iJ.aries of t.he 

st.ratigraphy of each 'J f t.he maj'Jr r ock ~roupi ng-s are given 

in Tabl es 4 t o 10 a nd 1 2 t o 1 4 . 

The classification o f sandst'Jnes us ed in this 
repor t is largely adop t ed from the claSSi fication p r opo s ed 

by Dapples, KruClb e in and Sloss (1953). The nomenclature 
used is sh'Jwn in figure It Appendix I. 

The nomenclature used t o descl i be t he t hickness 
of stratification and the parting intervals of the st. rat.ifi ed 

r ocks is shown in Table 1, Appendix I. 

For convenience we adopt. the convent.ion 'J f 

desc ribi ng de t ai ls o f st.r a ti g r aphic sect.i ons in ascending ., 
strati graphic order . 

. ... 
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ARCHAEAN(?) 

HALLS CREEK CROUP 

Ti~htly folded and re~i onally cetamorpbosed 
sedimentB and volcnnics, which crop out at widely separ,ated 

localities in the map area., are placed wi t.bin t.he Halls Creek 
Group . A summary 'J f t.he TI'Jmenclat.llre applied to rocks of 

the Gr oup by previous all thors is go! ven in Table 2. 

Dow and Gemuts, (in prep.) r ecognize four fo::>rI!1-

a ti 'Jns in t.he Group's type area in the Gordon Downs 
1:250 ,000 Sheet area. Their subdivisi ons are applicable 
in the prp-sent a r ea . A comparison of th e r ock types in 
the t.ype area and in t.he present area is given in Table 3. 

The r ocks of t~e Halls Creek Group include 
geosynclinal sediments and marine basic volcanics. Dolori t fl 

and ultrabas ic sills (mapped as part of the Lamboo Complex) 
were int.ruded into t.his sequence bef'J re the r ocks were 
deformed and me t amo rph osed . In the t ype area , met~o rphism 

grades from low to hi?h .~reenschist facies t bll t t.he r'Jcks 
~enerally s ti 11 r e tain -primary fea tures, sllch as pi llow 

structures in t.he lavas, and ripple ma.rks, l one casts and 
.gr ade d bedding in the sediments. Hi ?ber .grad a metar!lo rphic 

rocks dE"rived from the Halls Creek Group t o t.he north of t.he 
t.ype area were called Tickalara Metat!lorph ics by Dow et al ., 

(1964); small exposures of t.he Tickalara !1etamorphics 
OCCll r in the Mount Ramsay Sheet a r ea and they llre included 

in the Lamboo Complex. A'part froc these, t.he Halls Cree;k 
Group r ocks remain largely unaltered, except in the vicinity 

o f contacts with t.h e Bow Riv e r Granit.e and in t.he HcLintock 
and Cummins Ranges where the rocks have been metamorphosed 

t o high greenschist f ac ies. 

A summary of th e stratigraphy of t.he Group is 

given in Table 4. 

DING DONG DOWNS VOLCANICS 

The Ding Dong Downs Volcanics contain th e oldest 

strata in the Sheet area; th e Il nit is exposed in the core 
of two anticlines in the Cummins Range. Both anticlines 

have been intruded by gr ani te and the Volcanics are 

• metamorphosed and partly digested. Consaquentl y t.be thick-

• 

ness of the unit is not known . It is ass1lmed that r ocks of 
the Saunders Creek Formati on ove rli e t.be Volcanics conform­

ably t as in t.he t.ype a r ea . 



TABLE 2 

Forman(1936-37) Firruoano(1938) 

15. 

nMSTIGilTION AlID SUBDIVISION OF THE lII..LLS CREEK Gf<OU? 

Matheson and 
Guppy (1948) 

Traves (1955) .. Smith (1963) D01I, et al (1964) D01I & Gemuts (in prep.j 
and present authors. 

loge Lower lrotero- Lower ?rotero- Older lTotero- Archeean 
____________________________________________ ~ ___ . _____________ ~z~o~i~o~ __________ ~z~o~i~o~ __________ ~z~o~ie~ ______________ ~-----------------

Halls Creek 
Group 

Terminclogy 

• 

In part compar­
able to Mosquito 
Creek Series and 
in part t o the 
Warrawoona Serios 
and Kclgoor11c 
Greonstones. 

Conclusions 
reached after a 
brief visit to 
Halls Creek 
area. 

• 

Equivalent to 
Mosquito Creek 
Series. 

Ccnclusions 
rcnched after 
d. tailod in­
vestigation ot 
various mining 
centres in the 
Kimberley Geld 
field. 

Halls erO€k 
GrouP (meta­
sediments and 
volcanics) 
McClintock 
Greenstones 
(mainly basic 
lavas) 

SUbdividod 
after e. brief 
reconnaissance 

in the Nt . 
Rams .... 1: 250, CXJC 
Sheet srea. 

Traves could not 
differentiate 
between the two 
units proposed 
by Mathesen and 
Guppy(1948) ; 
'l'raves mapped 
the Crd-
Victoria River 
I:.egicn in con­
junction with the 
C.S.I.R.O. Land 
Research and 
RegionnJ.. Survey 
Unit • 

• • 

Halls Croek 
:-¥:etamorphics 

Neola Bulle. Flil.. 
Koongie Fm. 
OlYmpia Creek Fro. 
Bise.... Pm. 

Saunders Ck.Fm. 
Ding Dong 
Dcvns Pm. 

First detailod 
subdivision of 
Halls Creek 
t-ietruncrphios J 

after regional. 
mapping under­
t c-.ken by B. N. R. 
G.8 .W • .il. . in 
1962. 

Halls Creek 
Group 

Meola Bulla F1i!. 
Kocngie Ftc . 
Olympio Creek Fm. 
Wood'Wllrd Fln. 
Biscay Em. 
Saunders Ok.FtI. 
Ding ~ng 
Downs Fro . 

The name IlMeta_ 
morphics" vas 
disesrdod and 
IIGrOUp" substi­
tuted; vkcdward 
Forlllll.ticn was 
separated from 
the Biscey Em. 
Followed region­
al mapping by 
B.M.R.-G.8 .W.li.. 
in 1963 . 

Olyppio Formation 
B1sc~ Formation 

Saunders Ok. Fm, 
Ding Dong Downs 
Volcanics. -
It \ISS frrund that 
Smithls two top "form­
aticns were unconformatLe 
en underlying units and 
'Were in port equivalent 
to Spcewah and. 
Kimber ley Groups. Wocd­
ward Fm. was incor~ 
orat ad in BiBC~ 
Fcrr.;aticn. Followed 
r egional mapping by 
B • .H.R.-G.S.W.A. in 
1964. 

• • 
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GORDON Dams 1: 250,000 SHEET 

Quartz grcywacke, f eldspnthic 
greywacke, arkose, subordino.t e 
shale and siltstone . Minor 
quartz pebbl e conglomerate. 
Intruded by uralitised doler­
ite and ultrabasie dykes and 
sills . 

?i.llow basalt, minor ande­
site, graywacke, siltstone, 
slate and carbonaoeous slate . 
Llmeston.E;l , dolomite a..',d 
ce1o-ailicate rocks ocour in 
the middl e and at t he t op of 
the f or mation. Intruded by 
dolerite and ultrabasic 
dykes o.nd sills, and rore 
micrcgranite dykes and stocks. , 

Quartz sandstone interbedded 
with quartz greywacke . ?abble 
congl cmerate at base . 

Amygdaloidal epidotised basalt 
intercalated wi th basiqbrystnl 
tuff and tuffacecus graywacke. 
Minor rhyolite and acid crystal 
tuff and quartz-miaa- schlsts 
and slll'ia • 

- ------ - -------~ -

lIT . FJJ.ISAY 1: 250 , 000 SHEET 

Quartz grcywR.CkEiJ f eldapathic 
greywacke , ailtstone, shale 
and carbonaceous siltstone. 
Subordinate j asper conglo~ 
srate end quartz pebble oon­
glorJerat c . Intruded by .ural­
itisGd dolerite and ultrabasic 
sills. 

Uralitised basic volcanio 
rocks and basic volcanic 
aggl omerate i ntercalated 
with greywacl(6, siltstone, 
carbonaceous shales, dolo­
mite , marble , calc-
silicate rocks, chert, quartz­
ito, epidosite end jaspilite . 
Rocks are carbonitised and 
sheared . Locally intruded by 
dclerlto and ultrabasic sills 
and dykes • 

Quart z sandstone and f eld­
spathlc sandstone . Thin 
quartz-pebble conglomerate 
at base . 

Urnlitised and epidotised 
basic, ?volcanic recks . 



• 

• 

• 
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The unit o0nn i p t s of dark green uralitised and 
epidotised coa.rse~rainad, a nd amphib::>le-rl cb basic, 

(?) volcarii c r ocks and are Cll t by rami fyin~ epi do t.e veins. 
In thin sect.ion . individual amph ibo l e made up ~f minl)te 

feathery, btue gr een laths , is set in a ~roll ndrnass oon­
tainin~ granular quar tz 'and spongy pl agioc l ase (albite ) 

associated with g r anular epidote. Th e accessories include 

tiny garnets and ilmeni te. 

SAUNDERS CREEK FORMATION 

Two small arcuate sandstone rid ges olltlining 

anticlines in the Cummins Range ar~a have been t en t atively 
co rrelatcG wl th the Saunders Creek Formation. The beds 
are abolJ t 650 feet a nd consis t o f pink t o "'hi t e , t.hick 

bedd ed, Dledi um to coars e- ~rained quartz sands lene and 

feldspathic sandstone . The rocks a re sheared, cetamo r ph -

esed and int,ruded by grani te. Micaceolls partin?s and cross' 
bedding (which is paralle l ed by hemntite fl akes ) a re 

cornma n features o f t.he 's andston e , and quartz pebble con­

~lomerate bands are present a t. the base of the uni t. 

In thin sec-ticn the quartz sands t one consis ts 'J f 

intersutlJred quartz gr a ins, interspe r sed by r opy ffilJ scovi te 

flakes' that define a sec ondary foliation. Eubel r a l and 

dendri tic hematite blebs are th e only accessories . The 

fe ldspo. thi c vari e ti es 'cons1 s t 'Jf coarse i rreg'Jlar ~rains 

of microcline and qu a rtz, with biotite/chl'Jrite wisps which 

define the f oliat.i on. Zircon and hemati t e a r e t, he dooinant 
accessory mine rals. 

BISCAY FORMATION 

In t.ne type area t.ne Biscay F'Jrma ti on c onsists of 
basaltic pillow l avas, wit·h minor andesite , gr eywacke , 

t.uffaccous greywa ck e , siltstone, sla t. e and C9..rbonaCeollS 

slate. Li mestone, dolomite and ca lc-silicate r ocks occur 

in t.he mi ddle and at t.he t op o f t.h e f o rma t.i on . A similar 

succession occurs in t.he Mount Raosay Shee t a r ea , blJ t t.he 
ca lc-silicat,e r ocks a re poo rly define:] an d t.he vo lcanic 
rocks are s o altered ' th a t it is ~enerally. i.mpQss ible t.o 

Orl9.:1nal 
r ecogni se any p r imar y f eatures ~ r the/mineralc gy. By 

• analogy with the type a r ea the ep ido tised basic volcan ic 

rmsks a r e th~ught t o be metam:Jrp~ic derivat.ives of basic 
volcanic l avas; sheared bas ic a~~lome rates have been 

r e c o~nised near Mount Dockrcll Wel l • 

• • 
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The thickness of "le Biscay Formation cannot be
n.Darately dotermine0 sooe map area but it is thought to
be about 500 feet, andAluch thinner than in the type area.

The formation appears to be conformable with the overlying

and underlying units.

The unit crops out in four main localities in the

map area:-

1. In a long anticline extending from

Hangmans Creek to Willy Willy Creek.

2. In a syncline in the Cummins Range.

3. In a small, intensely deformed belt,

west of the Kuniandi Range.

4. In two anticlines south of the Woodward

Range; one of these is the southern

extension of a structure in the Biscay

Formation on the Gordon Downs Sheet

area, and the other is an irregularly

shaped outcrop of basic rocks which has

undergone cataclastic deformation and

carbonatisation.

In the first three localities the formation crops

out as closely spaced, dark, low-lying ridges which are

• accentuated by quartzite and carbonate rich bands.

The basic volcanic flows are altered, green, fine-

grained massive rocks rich in epidote.^Close to shear

zones they are cleaved and partly altered to form calcareous

rocks.^In thin section the basic volcanics are fine-

grained and have a decussate texture; light green rosettes

of amphibole (actinolite(?)) interfinger with chlorite,
CIMArt7. Ana miriV carbonate, while epidote and sphene form

euhedral grains.^Some of the rocks contain abundant
carbonate and quartz.

The agglomerates are sheared, dark green, coarse-
grained rocks, and contain abundant irregular feldspar

phenocrysts and irregular fragments of chert and quartzite
(fig. 2).^In thin section the rocks are foliated and

contain plagioclase feldspar (albite-oligoclase) phenocrysts
replaced by sericite and carbonate, set in a fine-grained

groundmass of carbonate, epidote and magnetite; the

• (?)primary foliation is emphasised by irregular quartzite

fragments.

•
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•

•

Figl4re .2: Sheared (;;Alr-J0-9:rained volcanic
• 4.sl,mprate of the Blocay Formation

at Mount Dockrell Well.^Large
angular chert and quartzite fragments,
and small euhedral, lathlike feldspar
phenocrysts are set in a fine-grained
groundmass,•

Various sedimentary rock types and their low

grade metamorphic equivalents occur tIII-Ju7hr ,ut^Purmation.
They form lenses and bands of varying dimensins, and some

are entirely enclosed by basic rocks, whereas others
persist through the whole strike length of the unit.

The following rock types have been noted:-
1. Greywacke and siltstone:^these rocks occur

as continuous beds throughout the formation and have exactly

the same mineralogy as the greywacke and siltstone in the

overlying Olympic Formation.

2. Carbonaceous shale: Black shales, which may

be altered tuffaceous rocks, crop out as thin bands in
volcanic flows.^A strong foliation and lineation is

developed in these rocks.^In thin section the siltstones

are fine-grained and foliated: arcuate wisps of graphite

paralleled by tiny tremolite laths, are set in a fine-grained

•^epidote and silica rich groundmass.^Iron ore minerals
are the only accessories.

•
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3. Dolomite, banded marble and cal-silicate
rocks: These crop out as bands parallel to shear-planes

•^in volcanic rocks or - with chert - as discontinuous lenses

in massive volcanic rocks.^The dolomites are yellow to

light green in colour, and the banded marble consists of
yellow and red alternating laminae up to *" across;^Cale-

silicates form irregular blebs and bands within the marbles

(fig. 3 and 4).
In thin section the dolomites consist of an

irregular carbonate mosaic in which are set eye-shaped

carbonate porphyroblasts.^Irregular quartz and tiny

granular sphene are speckled throughout the rock.^The

marbles are fine-grained and banded.^Dark bands rich in

hornblende and epidote are interspersed by leucocratic quartz-

and carbonate-rich bands.

4. Chert and quartzite: Although it is impossible

to distinguish these two rock types in the field or under
the microscope, it is thought that the quartzite is a

• metamorphic equivalent of primary chert.^These rocks are
fine-grained and vary in colour from yellow, through brown
to green; with calcareous rocks (fig. 3) they form discon-

tinuous bands in volcanic rocks.^In thin section
• the quartzite consists of a fine-grained, and slightly

foliated, granular quartz mosaic with subordinate mica
laths interspersed with eubedral quartz phenocrysts which

have secondary overgrowths.^Angular tourmaline and zircon,

and euhedral pyrite and other opaque minerals are the

accessories.

5. Epidosite: These granular and banded rocks
are thought to be derived from chert and quartzite by carb-
•onate metasomatism, the carbonates being derived from the
surrounding basic volcanic and calcareous rocks.^The
epidosites are bright green, fine to medium-grained

foliated rocks.^In thin section they have a banded granular
texture, with idioblastic epidote or clinozoisite inter-
banded with granular quartz and interstitial chlorite.
Poikilitic sphene and ilmenite (in epidote) are the

only accessories.

6. Jaspilite: three bands (100 feet wide and

• 4 Lines long) of isoclinally folded jaspilite are inter-
calated with red siltstone and white chert west of the

Kuniandi Range.^These roc.ks consist of alternate bands

of hematite and silica.•
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Figure 3: Axial plane cleavage (parallol to match)
in banded calc-silicate (dark bands) and
marble in the Biscay Formation, two miles
west of Mount Dockrell.

•

Figure 4: Fracture cleavage in thin bedded quartzite
intercalated with marble, which contains
small calc-silicate lenses; in the Biscay

• Formation, two miles west of Mount Dockrell.
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e5.r_borkatj.s.e_d_13.4-§c-c-9.Y_Fortrmtion:

• An irregularly shaped, eant-ivridin„ ovortgrmsd
anticline of carbonatised and cataclastically deformed
basic igneous and sedimentary rocks occurs ten miles south
of Woodward Range, on the eastern margin of the Sheet area;

The structure of this anticline is very complex and tight
isoclinal folds, at all scales, occur throughout.

The following rock types have been examined from
this area:-

1. Carbonate rich amphibolite: These are black
or dark green, coarse-grained, foliated and banded rocks;
dark green amphibole-rich bands alternate with white
carbonate-rich.vughs and schlieren.^In thin section the
rocks show a deoussate fabric; blue-green shredded amphibole
and subordinate xenoblastic diopside form chevron like
bands parallel to the foliation; minor quantities of
granular quartz and tiny brown biotite laths are also

• present.^Granular epidote, idbblastic sphene and coarse
carbonate crystals define the calcareous bands.^These
rocks have the same mineralogy as altered dolerite dykes
intruding the Olympio Formation.

• 2. Carbonate-rich biotite schist: The rocks are
black, fine-grained and foliated, and contain abundant
carbonate vughs and schlieren.^In thin section dark
brown biotite-rich foliae wrap around eye-shaped concent-
rations or bands of carbonate; in some of the rocks carbonate
encloses coarse plagioclase and quartz.^Accessories include
ilmenite (being replaced by sphene), and angular tourmaline.

3. Bpidosite and quartzite: Green, medium-grained,
banded and foliated, epidote-rich rocks, intercalated with
porous and gossanous quartzite define bedding in the
amphibolites.^Both rock types contain epidote, but the
epidosites consist almost entirely of this mineral.^The
foliation of the quartzites may be defined by biotite laths
or graphite flakes and it is possible that some of them are
derived from carbonaceous shales.

A ni)mber of hypotheses can be formulated to explain
the presence of carbonate in these rocks:-•

•
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L. bha. lb has been derived from sheared basic
• volcanic rocks;

2. that it has been derived from calcareous

Sediments associated with the basic volcanic rocks;

3. that it has been introduced during shearing
from an external source, possibly from metamorphosed calc-

areous rocks at depth.

OLYMPIO FORMATION 

GreywackeS, siltstones and schists of the Olympio
Formation occupy large tracts of country in the south-eastern
part of the area and are a direct southerly extension of the

type exposures in the Gordon Downs 1:250,000 Sheet area.
Rocks of similar lithology which extend in a north-easterly

direction along the base of the Mueller Range from Mount
Amherst Station to One Tree Palm Gorge, and along the Leopold
River east of Mount Winifred have been interpreted as

• belonging to the unit.

The Formation is overlain unconformably by Middle
Proterozoic sediments or volcanics and conformably overlies

the Biscay Formation.^The thickness of the unit is
probably in excess of 10,000 feet.

The sedimentary rocks of the Olyppio Formation
include very thick-bedded, massive quartz-rich and feldspathic
greywackes intercalated with thin-bedded siltstones, fissile
shales and carbonaceous siltstones.^Conglomerate bands

with pebbles of quartzite and jasper occur throughout the
sequence.^Graded bedding, load casts and cross bedding were
noted but most of the rocks are tightly folded and trans-
position of bedding into cleavage makes it impossible to

use such features as facing evidence.

The greywackes are coarse to medium-grained and
their colour varies from grey to brown; most are quartz-
rich and micaceous and some contain feldspar fragments.^In
thin section they consist of subangular, poorly sorted
minerals and rock fragments set in a fine grained and
probably reconstituted decussate chloritic and siliceous
matrix.^Fragments of cbert, shale, quartzite, and granite

•
or quartz,-feldspar porphyry make up less than 10% of the
rocks.^The usual elastic minerals (up to 60%) are quartz
with undulose extinction and B6hm lamellae, and albite (less

than 10%) with checkerboard twinning.^Accessory minerals•
include angular zircon, tourmaline, ilmenite and magnetite.
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Fine-grained groywacke siltstone and siltstone

• are interbedded in the greywackes; their colour ranges
from black throtIgh grey to red..^In thin section they

contain angular and poorly sorted mineral and rock fragments;
the matrix consists of tiny white mica laths and quartz

granules.^The siltstones are a fine grained version of
the greywackes, but contain few rock fragments; the major

elastic .constituent is quartz.^Accessories include ilmenite,
magnetite, zircon and tourmaline.^In the black siltstones

thin graphite-rich bands are interspersed with mica-rich
bands.

The mineralogy of the greywackes and siltstones is
constant throughout the Olympia Formation, although the
rocks exposed in the Leopold River region have a better
sorting and contain less rock fragments than the main belt
of sediments in the south-east of the Sheet area.

Very little can be said about the source area of
•^the detrital material in the Olympia Formation, but fragments

of shale, cbert, quartzite and jaspilite indicate a
sedimentary terrain while granite fragments, and detrital

•^tourmaline suRgest the presence of granites.

In the south-east of the Sheet area, Rreywackes
and siltstones of the Olympia Formation have been meta-
morphosed to quartz-biotite-muscovite and quartz-biotite-

muscovite-garnet schists in two well defined areas (fig. 5).
These rocks are discussed in more detail below.

UNDIFFERENTIATED

Small, isolated exposures of rocks of the
Halls Creek Group occur south of the Mueller Range, and west
ofiiiieng Leopold Range.^The dominant rock types are sub-'
greywacke, sericite schist, amphibolite and uralitised
dolerite.^It is impossible to assign these to any specific
formation but since they have a general structural and

lithological similarity to the Halls Creek Group, and are
intruded by granites, they have been mapped, (partly as a
matter of convenience) as "Undifferentiated" Halls Creek
Group.

METAMORP1ISM WITHIN THE HALLS CREEK GROUP 

Two zones of metamorphic rocks, separated by unmeta-
morphosed sediments, have been delineated in the Willy Willy
Creek-Mount Dockrell area (fig. 5).^The anal boundaries•
are defined by the appearance of biotite in metamorphosed
greywackes and siltstones.
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RecK UNIT 

Undifferentiated 

Olympio 
Formation 

Biscay 
Eormation 

Saunders 
Creek 
Formation 

Ding Dong Downs 
Volcanics 

MAP 
SYHBOL 

Ah 

Aho 

iilis 

l.Jld 

THICKNESS 
IN FEET 

no, 000*-

7500+ 

J..bout 
650 1 

Unknown 

TABLE 4 SLWjilJillY OF STRATIGRAPhy HALLS CREEK GROUP 

LITHOLOGY 

Sub-greywacke, sericite 
schist, ampnibolite, 
uralitised dolerite. 

Grey to brown, thick 
bedded, massive, quartz 
greywacke and felcls­
pathic greywat:lke inter­
calated wi~h thin 
bedded ~iltstone, 
fissile shale and 
carbonaceous siltstone. 
Subordii1ate j an per and 
quartz pebble oon­
glomerai;e. 

Uraliti~ed basic vol­
canic rocks and basic 
volcanic agglomerate 
intercalated with grey­
wacke, siltstone, 
carbonaceous shales, 
dolomite, marble; calc­
silicate rocks, chert, 
quartzite, epidosite 
and j aspili to. Rodes 
are carbonatised and 
sheared. 

Pink to white, thick 
bedded, medium-coarse 
grained quartz sand­
stone and feldspathic 
sandstone. Thin 
quartz pebble conglom­
erate beds at base. 

Uralitised and epidot­
ised basic ?volcru1ic, 
rocks. 

PHYSIOGRAPHIC 
EXPRESS IOl\J 

Isolated, poorly resist­
ant, alluvium covered 
outcrops. 

Resistant and poorly 
resistant; gene~ally 
rounde~, steop hills, 
"also low rises with 
pot:;r out.orop. 

Closely spaces, 
low lying ri~ges. 

Resistant ridges up 
to :3.00' high. 

Poorly resistant; 
small outcrops in 
alluvium. 

DISTRIBUTION 
OF EXPOSURES 

South of ~heller 
Range and south and 
west of King 
Leopold Range. 

In south-east 
corner of She"\:t 
area; along the 
base t:tf l':iueller 
Range; along nor~h­
ern boundary of 
Sheet area. 

In three loc~ities 
in the south-east­
ern corner of the 
Sheet, and a local­
ity west of Kuniandi 
Range. 

STRATIGRAPHIC 
RELATIONSHIPS 

Unconformably "overlain 
qy Speewah Group and 
younger rocks. Intruded 
by Lamboo homplex. 

Unconformably overlain 
~ Whitewater VolcaniQs 
Intru~ed by rookR of 
Lamboo Oomplex. 

Conformably overlain 
by Olympia Creek 
Formation. 

In the Cummins Range. Conformably overlain 
by Biscay Formation. 

In the Cummins 
Range. 

Oldest unit on Sheet, 
conformably over­
lain by Saunders 
Creek Formation. 

In Willy Willy region, 
gold mineralisa~lon 
ocnurs within or on the 
margins of baRic sills. 
Alluvial gold oconrs in 
gtreams crossin~ these 
rocks. 

Much thicker in Gordon 
Downs Sheet area. 

:t>.d.caceous partings and 
cross-bedding which is 
accentuated by hematite 
flakes, cOIT'Jnan. Unit 
intruded by Sophie 
Downs Granite. 

Unit is iLtruded by 
Sophie Downs Grani~e. 
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Zone A: This zone Is about one mile wide and
parallels the Bow River Granite contact; it defines the

contact aureole.^Greywacke and siltstone in the Olympio

Formation have been metamorphosed to form biotite rich

schists.^The rocks are dominantly brown i fine to medium ,.

grained, quartz-biotite-muscovite scbists, which ate
foliated and lineated and in some cases possess a crenula-

tion cleavage.^In thin section xenoblastic quartz grains

are randomly distributed and wrapped by brown biotite and

muscovite laths which define the foliation:^Angular zircon

and tourmaline grains represent detrital sedimentary relics

in these rocks.^Mineral assemblages rich in sillimanite

and andalusite occur close to the Bow River Granite.

Zone B: This zone is eight miles wide and extBnds
in a north-east trending belt along the Cummins and
McClintock Ranges.^Rocks of the Halls Creek Group have

been regionally metamorphosed and intruded by the Sophie

• Downs Granite and its associated pegmatite dykes.^The

biotite isograd shown in figure 5 is also the western limit
of distribution of the pegmatites.

Greywacke and siltstone within the Olympic) Form-
ation have been metamorphosed to form fine to medium-grained,

foliated and lineated scbists.^The foliation is parallel
to the bedding and is accentuated by alternating mica-

rich and mica-poor bands.^The bedding is cut by a steep
axial plane cleavage.

The following mineral assemblages were noted:

1. Quartz-muscovite-biotite;
2. Quartz-biotite-muscovite-albite;
3. Quartz-biotite-muscovite-garnet;

4. Quartz-biotite-muscovite-epidote-garnet.
In these rocks dark brown biotite and muscovite

laths defining pelitic bands or axial plane cleavagel are
interspersed with bands or areas of granular quartz.^Most
of the schists are garnetiferous; the garnets occur as
tiny grains or large spongy porphyroblasts.^The formation
of garnet may pre-date or post-date the axial plane
cleavage. Ovoid twinned albite porphyroblasts also post-date

• this cleavage, and epidote is marginal to, or replaces, the
feldspar.^Accessories include zircon, tourmaline and
iron ore grains.^In some schists the tourmaline is a
detrital relic, but in others, e.g. close to pegmatite

• dykes, euhedral grains are developed by metasomatism.
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Other metamorphic rock typos in mono B ineidde

graphite schists ; amphibolites and calc-silicate rocks:

The graphite schists are derived from carbonaceous siltstones;

and consist of granular quartz interfoliated with subordinate

graphite and ragged muscovite.^The amphibolites and

associated calc-silicate rocks are derived from metamorphosed

dolerite dykes and volcanics in the Biscay Formation; these

rocks have already been discussed under the variow; formation

headings.

•

•

•

•
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ARCHAEAN AND PROTEROZO IC 
i LAM BOO COMPLEX 

Th e name L amb':>o Comple x was firs t Ils ed by 

Ma.t.h e s on ""~ Guppy ( 1949) and was later defined by Guppy 
e t al., ( 1953) t o include ~ranit e , granitic gneiss and 
me t ased i ments . Traves (1955) us ed t he nace t o i nclude all 
the gr aniti c r ocks in t he Eas t Kimberl ey a r ea, bu t excluded 
the Qe t ased i me nt s . Dow e t a l., ( 1964), llnd Dow an d Gemuts 
(in prep.) f ollow th e ori ginal def initi on of Guppy e t al., 
and inclu de hi .gb g r ade metamorphics, a s well as basic and 

ac id plut0nic rocks in the Complex . This app r oach is 
justified because t he r e are areas wi thin t.be COClpl ex whe r e 

it is i mpossible t o delineate a boundary between i gneous 
and me t amo rphic r ocks. 

In t.b e Mount Ramsay Sheet area th e L aClboo 

Complex cr ops out in a b Q0k-sbaped belt which ext.ends froQ 

no rth of Gnewin~s Well in th e nor t h- east , t o Mount Hawick 

in th e south; from here it trends no rth- wes twa rds t o 
Mount Fairbairn and then north t o beY'.:>nd MOlln t Winifred. 

The Compl ex :)ccu r s wi thin the Halls Creek Mobi l e Z~me . 

The foldin~ and faultin ~ on the margins of th e Complex may 
~ ~ i n the t-fob i l e Z-onc . 

b e assumed t o be connected wi t.h t ec t onism/ The complex 
is 'Jv erlain b,Y y'Junge r sedimen ts 'In it~'J rth e rn a nd 

s 'J u t,hern mar~ins .. 

The me t amo r phic rocks 'J f t.he Lambo o Compl ex a r e 

called the Ticka l a r a Me t amo rphics a nd were 'J riginally 
define oj on t.h e Dixo n Ran!,e 1: 250 , 000 Sh ee t a r ea (Dow and 
Gemuts, 1964 ) . These r ocks are regarded as t he hi gh gr a de 
me t at!l.o rph 'Jsed eqlJiva lents of the Halls Creek Group. In 

the Mount Ramsay Sheet a r ea th ey ~en e'rally f 'J r m l ar~e r oo f 
pendants i n c oar se grai ne] po rphyriti c granite , und have 

a limi t ed distribution. 

The i gneous r 'Jcks o f t·h e Compl ex int, r llde the 
Halls Creek Group and t he Tickalar a He tnmo r ph ics, and a r e 

'J verl a in unc on f orl'lab ly by Mi dd l e Proterozoic s ed iments 
and v olcanic s . Th ey incllJde ultrabas ic, gabbroic and 

~ranitic r ocks. Their nomenc l a tur e on t his Shee t a r ea 
f ollows f -::> r the mos t pa rt that set up by Dow a nd Gemuts 

( 1964) in the East Ki mbe rl ey Region , a lthou!,h n ew terms 
a re us ed in the n-::> rth - west. 
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The Alice D~wns Ultrabas ics and MoInt~sh Gabb r o 

~en a ~ally occur as f lat diffe r en ti ated sheets wh i ch a r e 
intrud ed by ~ranitic r ocks . It i s t.h ~u"ht ·that t hey are 

co- cagmatic and th a t t hey have been in t.rude:i alon~ the 

major zones of dislocati on. 

The Bow River Granit e wa s int r uded a s a bath') l ith 
a l on.g: the Ha lls Cr eek Mobile Z'Jne ; inco r po r at.ing pendan ts 

of Ticka l ara Metamorphic s , Halls Cr eek Group and gabb r oic 
r ocks. Small gr ani t e bod i es d e fini n~ an ti cl i nal c or es 
in the Cummins Range re~ion a r e th o u ~h t to be ~art of 

t he S ~phie D~wns Granite (Smith , 1963) wbich occll rs 80 miles 

t o th e north- east, i n the Go r don Downs Sheet area . The 
Bow River and Soph i e Downs Granites have l a t e sta?e 
pegmati t e and apli t e dykes a s socia t ed wi t.O t.hem. The 

f ina l phase of i .gneou s ac ti vi t y in t he compl e x was marked 

by th e int.rll sion o f th e Vi~let Valley Grani t o a nd 
dolerite dykes~ The Chaneys Gr an it e which crops out in 

t,he north-west.ern part o f the area lllay be r e l a t,ed t,o t.ne 
Vi ol e t. Valley Gr anit e ; t.n e a t.he r .!it r anites i n this a rea 

(the Mulkerri ns and Long Ho l e Granites) Qay possibl y be 

r e l a ted t~ t.he Bow Ri v e r Gr an i t e o 

A sll IDmar y o f t.h e fea t !lreS ()f t.be r ocks ':I f t.h e 

Lamboo Compl ex is ~iven in Tab l e 5. 

TICK I.LARA METIlMORPHICS 

The Ticka l a r a Me t amorph lcs a r e spar se l y 
distributed 0n t.n e M0 IJnt Ramsay Shee t a r ea . Thei r mai n 

ou t c r op i s i n the extreme nort h- east cor n e r, whe r e t hey 
f or m large r ':lo f pendants in c 'Jar se- ,~rained p'J r phyri tic 

g: r an i tee Small ou t.C! 'J ps of high gr ade r ocks a l s'J 'J ccur 
be t ween Mount Amherst Stati'Jn a nd Me No Savvy Yard, and 

to t·he west o f t he Kuni and i Ran~c, but th ey have n 'J t 
been differentiat.ed 0n the acc'Jmpanying map; t.hey a r e 

~enerally assoc i a t ed with ?abbr'J and ~orphyritic g r anit e 
intr1lsi0nS into und ifferen tiat ed Hall s Cr eek Gr oup sedimen ts 
o r me t amo rpnics. 

The most c omm'Jn r ock typ e in t.ne t1e t aco r ph ics 
is paragnelss whic h is gene r ally well foliated, a n d, in 
S0me a reffi, banded • Ne ed l e s 0f sillimanite and cor di erite 
sP0 ts can be seen in the hand specioen . 
were no t ed : 

Tw'J assecbla~e s 
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M1eroclina-quartz-cordi erit e~bi0tite­

s illimanite; 
Qua rtz-hi 'J t i te-sillimani te- s tall rol i te­

(muscovite). 

The fi r st assemblage was noted in a poorl y fol-
iated xenolit.h in PQ rphyritic granite . C') rdierit e occurs 
in r ound grains , surrounded by y ellow pinnitic mar gins, and 
large pla t es of 5illi~anite a r e intimately associ ated with 
red- brown bi'Jtlte. In th e second assembl age, r ed - br own 
bio tit e a nd fihrolitic si lli IJani t e de fin e t.i1e faliat,i on and 

are inte rl a tbed wit.h cinar ar.lOunts ') f secondary muscovite, 

whi l e ellnedral staurol! t e is ",r apped by these mi nerals. 
This r ock is n ~ood repre s en t a tive sample 'Jf par agneiss frorn . /0* the MO ll n t Amhe r st r egion. Smal l bands 'jf calc-silicat e and 

nmphibolites are intercalated wit.h paragnelss in SO:ile areas. 

T~e po r phyr i t.ic Bow River Granite seems t o na~ e 

ha.d lHtle ef f ec t on t he Ti ckal ara Me t amorph i cs. Small 
xeneli t hs of t.ne me tamo rph ics were 'Jbse rved in the ¥rani t e .. 

These a l ways have a p r omi nent s econdary f'Jliat. i on and 

composi t.i onal banding.. Ga.rne t, sill i mani t,e and c:>rdieri te 
pre- dat.e t.he f oliati on . Tbe xenoli tb - grani te contact 

i s knife-sh a rp and n'J obvious contact ef f ects were noted , 

blJt it is probable that the effect of white mica rcp lacin~ 

cordierite may be di r ect ly r e l ated t o th e ¥ranitic 
in t,rusi ves. 

ALICE DOWNS ULTRABAS ICS 

The Al ice Downs Ultrabasics crop (;lIlt as a.n 

e lliptical body (4 mil es wide by 6 mil es l ong) [ 0'" t:liles 

nort h of LamboQ Homestead. The r ocks arc fine to coars e-

~rained , dark green or black and generally consist a l m'Js t 
en tirely o f serpentine. The s(;luthern margin of t,ne 
Ul t, r abasi cs C(;ln tains r hyt.hrai c band i ng: t ha t di ps away t o 

the SOll t.h at 60? This primary banding is Jila r ked by 
chr'Jmi t,e-ri ci1 l ami nae up to six inches thick and 50 yard s 
l on g, and chromite- poor l~inae. Al ong t.be eas tern and 
wes t e r n mar gins the primary structure is disrupted by 

shearing , wi1ich ¥= i ves th e body an ove rall fb li at.ion st. rik in2: 
NNE and dipp in" 60 0 E . Tbis secondary [oliat·ion is . 

defined by p'Jd -like, yellow , magneti te ensheathed asbestos 
ve i ns. 
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In bhin ~ echi~n m~st ~f the r ocks cons i st of 

decussate scrpen tine pseudomo rphs a f t.e r a.li vin's a n d 
pyroxene; the chrocit.e bands c onsis t o f closely set 

euhedral hexagonal o r 'p en t a~onal cbromi t e .grains. 

UN-NAMED BASIC AND ULTRABASIC I NTRUSIVE ROCKS 

Numerous basic and Illt.raba sic si lls and dykes 

int.rude r ocks of t.ne Halls Creek Gr oup. Whe re pract.icable 

these have been delineated on t he accompanyin? map; they 
have been ~iven th e s~bol Bbd. 

F'J r convenience th')s e which intrud e t.ne Biscay 

Formation will be discu ssed separately from t hose whicb 
intrude the Olympi a Formation. 

The Biscay Fortla t. ion is int.ruded in two t'lai n 
l ocali t.i e s - t he first is s outh o f t.he WOo::>dwar d Range in t he 

southern part of a st.ruct tJ r e which extends on .i o th e IJap 
area fr om the adjoining Gord on Downs Shee t a rea. Tbe 
raar .gins of t.ne strllcture a r e intrllded by l ll r ,~e d'J l e rite 
sills and dykes; these will be discussed i n full by Dow 

and Gemuts ( in prep . ) . The second main a r ea is west of 
the Kuniandi Range whe r e th e For ma ti on is in t ruded by thin 
ultrabas ic sills. Since they cr'Jp 011t poorly no con tact 
r elat.ionsbips are knawn . The main r ock types a r e dark 
~reen and mass ive wit,h a r ed , pit.teJ , wea t be ring s llr face. 
In thin s ect.i on t hey have an allotriom'Jrphic -g: r an'J lar 

t exture with clinopyraxene a nd amph i bo l a r elics set in a 
fine-gra ined decussate s e rpen tine-rich ~roun dmass . 

Many f ol ded and altered sills of do lerite and 
ul t.r abas ic r 0cks occur wi thin the Ol YClp i 'J Fo r mat.i on . These 
have ~ene rally been intruded alon~ the bedding of the 
se di ments, but areas of l oc a l transgres s i on occur, where 
dyke-like ap'Jphyses invade th e sediments. The Fo r ma ti on 
has been f ol ded during or aft e r the intrusi 'Jn of t he sills . 

It is possible th a t t.hese si ll s are of t.he same 
a~e as the McIntosh Gabbro an d Ali c e Downs Ul trabasics , but 
since they are alter ed , i t is i mposs i bl e t o r el ate them 
mineral ogica lly t·o these r ocks. 

The sills ran~e from a few hun dr ed feet, t.o ei.g:ht 
mi les in strike l eng t h and r ange froo 50 fee t t.o abo ut 5000 
feet in thickness. Th er e is a c~ncentration of thin sill s 
t o the east and wes t of '~~~adward Ran~e, eas t of Mount DQckrell 
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a.nd in tbe M~Cl ;tlboolr 'Rang-es. A large , fo,lded sill , ext.ends 
from Mount Dockrell to Willy .Willy Creek; Clost of t.he 

~o ld shows in this area occur wi thin 'Jr· on the r.1argins of 

this sill. Close to t he Bow River Granite, sil l s which 

intr lJde t,ne sediments a re sheared, me t am':l rph osed and 

attenuated parallel t o the granit e contact. 

Contacts between the sills and the country rock 
are not well exposed, bu t in some cases t~e sediments seem 
to be unaltered; chilled margins up t o 20 feet wide have 
been observed in t.he intrusives. There is considerable 
variat,ion in text.ure in these $i:w.s i t hey ran ·~e from fine ­
grained and massive at the edges , to vesic1llar, coarse-~rained 

and porpbyri t.ie towards t.ne centre . 

The least alterej dolerite sills are massive , 
dark green, and have a r elict coarse all'Jt.riomo rphic 

~rD..n'llo.r, o r mediuID.- graineJ, 'Jphiti c texture . ~1ast ')f 

the r ocks are tI-Joroughly uralit.ised and con tain no traces 
of t,h e origi nal mine r a ls. In thin section light ~reen 
decIJssat,e and roset.te-like tremoli toe o r hornbl ende is 

rand omly dis t,ri blJ ted among span~y pl a~ioclase (albi te) , 
epidote and qlJartz crystals. Chlori te r eplaces hornbl ende 

a nd skeletal il~eni te and sphene are a cc essories . 

Tbe ultrabasic sills are complet.ely altered 

and no relict minerals were n'Jted: The ultrabasic rocks 
are dark ?reen o r black, fin e to coarse~grained, and are 
usual ly a lmos t ent.irely serpant,i nised. 

Wi t.hin t·he con t.act alJre'J l es of t.be Bow River and 

SQphie Downs Gr anite , dole rite sills have been me t a ­
morphosed to form fQliated amphib olites and carbonate 

rich r ocks . 

The anrphiboli tes nre da rk ~reen, medi 'J :n- g-rained 
rocks which are sli ,~ht.ly f oliat.ed , lineatei and sOr::l.etir.l€s 

banded . In thin sect.ion, ra~?ed to 1dbblast,ic blllC ~reen 

hornblende i s interspersed with irre~ular clear plagioclase 
(albite t.o l abrado rite) and quartz "rains . Epidote is 

inter.g:rown wit.h t he feldspar and the ho rnblende is speckl ed 
witb ilmeni te replaced by spbene. The abund ance Qf t.he 
variQus minerals varies fr Qm area t o a r ea ; SQme of the 
runph ibolites a re qlJart z rich while ot,he rs have eye- like 
pods of epidot.e par a llel t.o t.he foliation . 
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rn e ~ ~rbon~tised dol e rite dyke~ are blnck ~r dark 
,~reen, coa.rse ~rained r ocks . They a re f'Gli a t ed and banded 
in hand sp e cim~n , with a lt e r nate bands and pods o f light 

gr een epidot.e and whi t e c a r bonate i n a backgr ound of dar k 

pyroxen e and amph i bol e . In thin sect.ion t he rocks show 
needle-like li gh t .gr een amphibo l e and t.abul a r diopside 

inte rbanded wi t.h xenoblastic ep i do t, e , sphene and carb ':ma t e . 

Cl ear xenob l as tic ch ecke rboard-twinned a l bi t e , t o?:e ther wi th 

quartz ~rains , ro r C]. porphy r t)bl asts enclosed by carbonate. 

McINTOSH GABBRO 

Gabbro and u r aliti sed ~abb ro which have been 
mapped as part s o f t.he Mclnt.osh Ga.bb r o crop 'Jut in t,he 

re ~ion between Mount Fairbairn and t,he Kuni a ndi Ran~e , 

where they a r e int.ruded by t.be porphyrit i c B0W Rive r Granite , 

a nd aplit e a n d pe~a tite vei ns o r dykes . I n SOL'le par ts 

o f t h is a r ea !lrani tic intrusives are s o nurae r ous, that 
gab 'J r os OCCIJr as xe no1it.b swar cs and l a r ge, c1 ')se ly 

disrupted snee t s . 

Fu rt he r gabb r o bodies crop out in a zone extending 

frOB Me No Savvy Yard eastwards t.o Mount Amhers t Stat. i on, 

where t.h ey OCCIJ r as small sto cks which i n t rude Ha ll s Creek 

Group sediments . The gabb r os in t.u rn arc l oca lly intruded 

by coarse-~rained ¥ r anit e . 

A l ar ~e gabb r o body which is e xpo sed to the wes t 

'Jf t.he Lallra River is intrud ed by coarse- g r ained .gr ani te. 

Th r ee gabbr0ic types have been r ecogn i sed:-
1. Gabb-ros: Th ese r ocks are bl ack, medi um t o 

C0a.r se g:r a ined , a nd have a n a llo t, r i oIilo rphic ,g r a n'Jl a r 

texture. Hhyt.hmic l aye ri n!'t 'J f pyraxene-rich bands a l ter-

natin~ wit. h pla~io cl ase r ich bands , is devel oped 10 cal ly 
(fig. 6). These r ela t ively unal t ered r acks a ccur a s 

relict patches in u r a l itised ~abb ra t. e rra ins . I n thin 
sect i on , c l inopyroxene, surrolJnded b,Y br own amph i bo l e and 

bio tit e c or anas , is asso ci a t ed wi t h randonl y or i ented 
euhed ral sauss.uri t.ised pl ag-iac l ase (bytowni t e) l aths . 

The biot i te is secondary in t hese r ocks and probab l y 

f o r~ed cQncurren tly with the a ltera tian o f . pla~i o c la se. 
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Fi~ure 6: Layerin~ in the ~elntos" Gabbro four 
miles west of Mount Bertran. D~rk 
pyroxene rich bands are interposed 
with light pla~ioclase rico bands . 

2 . Urali tised Gabb~: These are black, fine to 
coarsc-~rl:Ljlled aIJphibole and biot.ltc ric" rocks, with an 
nllotri'Jmorphic ~ran'Jlar to ophit1c te.xt1lre. They show 

various stao!tes of urali t.isation; some st.ill retain relict 
pyroxene crystals and rhyt~mic banding w~ereas others are 
complet.ely altered to form hornblende rich rocks . Sooe 
of t.he basic rocks show Ii t - par- li t St·fl1C tures !ll10 f\.omlxl.ure 

wi th th e coarse-~rained g:rani tes w~i eh in t,ru de thee . 

In thin section the most common rock type has an 
allotriomorphic ~ran'JID.r texture, and contains large rag'~ed 
plates of light ~reen hornblende interlathed wi th saussur­
i t,ised plagioclase (labradori te). tUnor amo.mts of 
irre~ular quartz, cl11ari te and opaques are Rlso present . 

The urali tisatian of t.hese rocks is probably 

ass?ciated wi t.h the intrusion of the Bow River Grani te o 

Hydrot.hermal solllt·ions er.lanat.in~ fror.! t.he ~ranite may 

have acted as a~ents in alterin~ t.he primary texture of 

the !"abbros. 

3 . Sheared Gnbbros: EiglJt r::1iles west of Kuniandi 

Ran~e, where local shear zones are well deve10ped, the 

texture of t.he gabbro is saccharoidel . Narrow shear zones 

are developeJ in t.he ,!=abbro which are surrounded by massive 

coarse-grained urali tised .gabbro . The sheared rocks are 

dark ~reen , coarsely foliated and quite coooonly interbanded 
with sheared granite or para~eiss . 
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In t.hin section t.he sheared gabbros have a 

h oneycomb texture ; idioblast.lc l aths 'J f brown amph icole 
and ,g-ranular c linopy r oxen e (d i ops id e?) a r e interfQliate d 

with xenobl ast ic pla~i oclas e (by t ownit e) . Access o ri e s 

include a l i t. tl e quartz, ?ranula r sphene a n d epido t e .i 

These dynamically defo r~ed gabb r os have a c ompos ition a~d 

fabric which is similar t o t ha t ~ f basic gr anulites of th e 

Ticka1a r a M e t a~o rphics in t.h e Dixon Range 1: 250 , 000 Shee t 
a r ea (Dow and Gemll t s , 1964). 

BOW RIVER GRANITE 

I n th e easte rn part of the Shee t a r ea , the Bow 
Riv e r Granit e crops out froc Mo unt Hawick in t he s'Jut,h t o 

Gnewing's Well in t.he n orth. It va ri es froo a coar se-
grained, porphyri tic gr ani te t o an even-?ra in ed .gr ant t e 

a nd {2: ranodi 'J ri t e e In t.he western par t of t.h e She e t a rea, 
t.be same r ocks e xt.end west.wards fr om Kuniandi Ran ~e t o 

beyond Mount Fairbairn. 

The Gran! t e crops ou t in t.he f or Gl o f l ar~e 

exfoliated wh alebacks or in weathered mesas overl ain by 
l a terite. West o f Mount Fairbairn l a r ge ~rani t e t o rs form 
scattered inliers i n a lluvium. 

The r ocks are usu a lly homogeneous in composition 
and t.ex tllr e ove r l ar{2:e a r eas and r ange frol!l Ieucoc r at.ic t o 
melanocratic types . In th e coars e- ~ rained porpbyritic 
va rieties, l a t hlike , ovo id or r hombi c f e l dspa r s, up t o two 
inches a cross, a r e se t in a fine- ~rained ~ro undmass of quartz 
and feldspa r. Po t ash-fe l dspars commonl y enc l ose smal l 
euhedral pla~i o clase crysta l s . In some areas phenocrys ts 
a r e ali gned int.o a primary foli a t.i on, and l enses of 
f el dspar ri ch se .~regat. i 'Jns are common . Bi o t.i t e-rich 
gr an i te pr edominates bu t i n a r eas cl ose to in tr1lded gabb r o 
bodi es hornbl end e is developeJ. Tectonic f olia ti on a nd 
shearin~ paral l el t o ma j o r faults is evident in some of t he 
r ocks, and myl onites have f or med in s ome a r eas . 

In thin secti on t.he g r an i t es have cl ear euhedral 
microc l ine and s'lbsidiary amounts of s D..ll ssllrit.i sed albite­
o li ~oclas e phe nocrysts , which are se t in a fi ne r g r ained 
base of qu a rtz and pla~i o clase f e l dspar with int e r s titial 
epidot.e and bi o tite- cl-Jlorite r -:> s e t. t es and clots . 
Iila~neti t e and zircon are t.he main a ccess ori es . 

Ilmenite , 
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The granodiorj..be cfO'nt. ~tnQ e'lhp.:'I~~l t() subhedral 
. -

oli?:oclase-andes ine 'Phenocrysts se t in' a, ' base o f silbordinate 

potash-feldspar, ~lartz and biotit e- ch l orit e r o s e tt~s . 

Plagioc l ase is repl aced by sphene , epido te and c bl orite 

aggr e-ga t. es. Accesso ry miner a l s inclu de ~arne t, zircon, 
apat ite and iron ore mi ne r a l s . 

Con tact Relationships 

Three types of con t act r elati onsh ip have been 
no ted i n specific ! r eas where the Bow River Granite intrlld es 
sed i men ts or gabbr os: 

1. Faulted contact be tween granite and country 
r o ck: . The grani t e is una ltered a t. t l-Je contact and the 

country r ocks are 'JniJetamorphosed; 

2 . S t.oped con t ao t be tween gran i t e and C'Jun try 

rock: Th e g r anite is f ine- g r a ined an d l e lJ coc r at. ic a t the 

c ~m t.act. and a n gul a r and l ent.icul a r xenoliths are st·rewn 

par all e l t.o t.h e con t a ct. The coun try r~cks are me ta-

mQrphosed and poss'ess a st.rain s l ip c l eava g: e pa r a ll e l t Q 
t.he conta ct. Ve ry fine - gr a ined gr anopJ.o:ly ric necks int- rlJ de 

the cOllnt.ry r ocks . In s ome a r eas a nass.ive , c l osely-

j o int.ed aplitic phase OCCllrs a t. t.be [llar~in of t.he ~ranite 

and int.rudes both 
t.he cQunt.ry r ock. 

o f the ~rani t e o 

t.he mai n , c 'Jar se - .gr ained g r a ni t.e mass and 
Pe~at.i t as a ls '.) occur as mar ~inal facies 

Con t- a ct a lt e r ed rocks inc lu de :-

(a) Sch ists: these are ~ene rally fine-~rained , 

f oliated and crenulated . f4in~ ral assemb l ages vary from 

quartz- bi o tit e- muscovi t e - .g:ar ne t t o quartz - bi o t.it e - sillimanit e . 
(b) Uralitised gabb r os and amphibolites : in 

a r eas wher e porphyritic ,gr an it e intrudes gabb r o, incipient 
qu a rtz and f e ldspar l aths are deve l oped in the gabb r o which 

is c omplet el y ura litised a n d con t a ins abund an t hornblende 
and saussuri tised pla~i o clase ~ Atilphi bo li t es a r e de ri ved 

from sheared sills in schists. These r ocks are f oli a t ed 

fine- ,grained and 6:lui granul ar . Th ey consis t o f f i ne - ,?rained 

bands o f idi obl as tic gr een ho rn bl ende , cl ear pla~io clas e 

(al bit e- ol i ~oclase ) and sIlbo r dina te quartz. Accessori es 

inc lu de i l meni te a ltering: to l eu c oxene and -~ r anul ar 

epido t e . 

(c) Skarns : west o f Kun i a ndi Ran ,ge , coarse-, 
~rained g r ani te int.rudes c a lqa re olls r o cks of t he Biscay 

Fo r mation; banded skarns and marbles have developed. The 

skarns a r e granu l a r and c oarse- g r ained and c on t.ai n garne t, 
diopside and sllb o r dina t e ep i dote cut by quartz veins. 



•

•

37.

3. Migmatitic contact between granite and
sediment: Foliated granite forms lit-par-lit interlayers
with paragneiss and amphibolite, to give a migmatite zone

which may be up to 400 yards wide 4^The grade of meta-

morphism in the country rocks falls away from the contact;

while the granite becomes more massive and coarse-grained

toward its interior.

Late Dykes

The final phase of the granite intrusion is

marked by the development of pegmatite dykes and schlieren,

and aPlite dykeei

Thin qUartz-feldspar-mida, pegmatite dykes and

schlieren are generally restricted to the intrusive masses

themselves.^However, in the vicinity of granite contacts,

dykes may extend a short distance into county rock, e.g.
nine miles north-north-west of Mount Phillip, where pegmatite
dykes carrying muscovite and tourmaline intrude quartz-

schists of the Halls Creek Group.

Homogeneous aplite dykes range from inches to
hundreds of feet in width and intrude various rock types,

close to granite contacts, e.g. south of Mount Fairbairn,
where coarse-grained gabbro is intruded by a network of

aplite dykes.^These dykes are fine-grained and saccbaroidal

consisting of microcline, subordinate saussuritised

plagioclase, quartz and interstitial clots of chlorite and

epidote.

SOPHIE DOWNS GRANITE

The Sophie Downs Granite is associated with tin

bearing pegmatites.^The name is derived from the

Gordon Downs Sheet area.

Five elongate bodies of the Granite have been

mapped in the Cummins and McClintock Ranges.^Three of

these occur in the cores of anticlines and the other two

intrude parallel to the Woodward Fault.^All intrude the

Halls Creek Group.

These bodies consist of equigranular coarse to
medium-grained granites which are white and massive in

outcrop.^There is no change in grain size at their margins.

•
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In thin section the granites ccmGict of microcline, quartz,
subordinate plagioclase (oligoclase.to andesine), and
irregular clots of interlathed biotite and muscovite.^The

microcline shows poikilitic inclusions of plagioclase,
while the plagioclase iS replaced by sericite-epidote-chlorite

aggregates,^Iron ore minerals and tourmaline are accessories.

The contacts between granite And country rocks

are very irregular and generally are discordant with the
attitude of the sediments, TheAranites are bounded by

hornfels, whiCh passes outwards into biotite schist,^In

the McLintok Range tbe hornfels is fine-grained and banded;

the makic bands contain fine granular dpidote, ragged
biotite, spnene and ikon ore minerals; the leucocratic
bands are composed of ikkegular microcline, altered
plagioclase and quartz.

Skarns are formed in the contact aureole of granite
intrud:ed parallel to the Woodward Fault.^These rocks are

massive and brown in outcrop and contain red granular
'garnet, white diopside and light green epidote cut by

ramifying quart z veins.^In thin section garnet forms
irregular masses and has numerous fractures enclosing

diopide and epidlote. Epidote forms graphically intergrown,
twinned fibrous grains.^Sphene and plagioclase are

accessories.

Late Dykes

Wherever the Sophie Downs Granite intrudes Olympio
Formation pegmatite dykes are developed in the sediments,
as discontinuous, randomly oriented bodies, which may be
concordant or discordant with the strike of the sediments,
Some of them are up to 500 feet in length, and they •range
from 10 feet to 200 feet in width.^The minerals present

include varying amounts of microcline, lamellar albite,
quartz, greenish-yellow flakes of muscovite and black
tourmaline or schorl up to twO to three inches in length.
tilf:nor accessories include garnet, ilmenite, and almost all

oS them carry tin and tantalum.^Biotite scbists at the

margins of the pegmatites contain randomly distributed
cTystals of andalusite and pyrite.

•^In addition to the pegmatite*,small aplite dykes

(up to 20 feet across) intrude the granite and also the
country rocks close to intrusive contacts.

•
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VIOLET VALLEY GRANITE 

Large exfoliated outcrops of an equigranular,
medium to coarse-grained biotite granite, which has been

mapped as Violet Valley Granite, occur in the vicinity of
the junction of the Margaret and Louisa Rivers, the Margaret

River and Dead Horse Creek, and along the Mueller Range,
from Thursday Creek to One Tree Palm Gorge.^This granite

is easily distinguished from the surrounding rocks by its
characteristic black photo pattern.

In the first locality the Granite intrudes Halls
Creek Group sediments.^A narrow zone of banded biotite

gneisses and hornfelses adjoin the contact. The Granite
contains hornfelsed xenoliths up to 1 foot in diameter on

its margins, and banding is developed within the granite
near the contact.

Along the Mueller Range the granite intrudes the
Bow River Granite, with sharp contact: no xenoliths of the

country rock are present.^One thin section examined from
this area indicates that some of the rocks in the Violet
Valley Granite may be dioritic in composition.^Oscill-

•

^

^atory zoned plagioclase (oligoclase to andesine) is the
dominant constituent, associated with interstitial quartz and
biotite-chlorite clots.^No potassium feldspar was noted.

LONG HOLE GRANITE

The Long Hole Granite crops out in the north-
western part of the Sheet area, in the low country along

the foot of the Burramundi Range.^The exposures are
extremely poor and are mostly covered by coarse residual

sand; the Granite extends onto the Lansdowne Sheet area,
from whence the name has been derived.

The Granite is coarse-grained and porphyritic;
in weathered outcrop it is characterised by the presence
of pink and either white or green feldspar phenocrysts
and/or augen up to 4 centimetres long, and grains of

quartz up to 1 centimetre across.

Gellatly and Derrick (in prep.) provide petro-

•^graphic descriptions of the Granite.

Due to the poor exposure the contact relationships
of the Granite could not be determined.

•
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CHANEYS , GI!bNITE 

The Chaneys Gr anit e is expos ed iR the no rth 
western part qf the Sheet a r ea and in the "adj'Jining part 

of th e Lans downe Sheet a r ea. On t.he M'j~lnt Ramsay Clap 

a r ea it crops out as isolate d t or- st rewn hills a l ong t he 
fl a ts bo rd e ri ng Leopo l d Rive r and in an area s out h of 

Mount Winifred. 

The naIile is derived f ro'Gl Chaneys Yard (Lat.itude 

18°08 15, Lon~itud e 1?6014 I E), which is near the s outh e rn­

mos t exposures o f the Granite . 

It is a massive coarse and even- gr a ined ~rey 
bi o tite gr anite and , 1 'J c a l1y, is weakly f oli a t ed . In 
outcr -::>p "!. t r esembl es r ocks mapped e lsew~ere as Vi 'J let Valley 
Granite, but differs froIl these in c on t ai ning , on weathered 
surfaces, pits fill ed with dark ~reen chlo ritic ~inerals, 

No thin secti ~ns ~ave yet been made of samples fr om tb e 

Mo unt. Ramsay Shee t a r ea, but Gellatly and Derrick (in prep.) 
describe samples from t.he Lansdo wn e Sheet area as fol l ows :-

"Pla-gi oc l a s e (An35) is common and is 
g r a ins o f perthitic potash f e l dspar. 

ass0ci ated witb lnr¥e 

The plagi ocl.'lse is 
z oned and h i gh ly a lte r ed in the C0. e 'Jf t.he crystal; 
myrmek i te is present in some o f t.he pla ~i 'J clase r ir.J.s. 

Bi 0 t.it e i s ~ene rally slightly defo r med a nd cl-Jloritised a nd 
pink zircons a r e a common access'Jry ". 

The c on t a ct between t.he Chaneys Grani t e and the 

Bow Rive r Granite sev e r a l miles t·'J th e south- eas t 'J f Mount 
Winifr ed has no t been cl osely e xaminej an d the r elat. i ons h ip 

be twee n t.be two r emains uncertain . Simi lar doubts app l y 
in the interpretation of the contact betwee n the Chaneys 

Granite and t.he (?)Wh itewa t er V'Jl cani c s seve r a l miles nort.h­

west of BurrarrlJlndi Ya r d - shearin~ p r ecludes study of t·he 

con tacts. Tbe Granit.e intrud es schists and me tased i men ts 
which have been mapped as Undi fferen t iated Halls Creek 
Group. 

LERI DA GRANI TE (Gellat.ly and Derri ck, in prep . ) 

The Lerida Gran i t.e crops Oll t. nainly an t.he 
Lansdowne Sh ee t a r ea , bu t 0. smnll expos Ilr e 'JCC ',rs near the 

no rthe rn mo. r f!,: in o f t.he Mount Rams a y Sh ee t area t o t.ne 
north- eas t o f Burramundi Yard . 
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m t is a porphyri tic .to even-?,rained grey-green 

biotite ~ran it e , dist.in? llished in hand spe cimen b ,Y t.he 

. presence of. pale creamy-green ph enocrysts of z oned fe ldspar. 

T~e Granite is intrllded by t.ne Mulkerrins Granite, 

which has a microp e~atitic contact phase. 

MULKERRINS GRANITE 

The }4ulke rrins Granite is exposed oninly on the 
adj~ining Lansdowne Sheet a r ea , fr om whence the name is 
dorived (Gellatly and Derrick in prep.) bu t t.he sout.h e rn 

part of th e main I"ilass; ext.ends into tbe no rt·he rn part 'O f 

t.ne Mount Ra.csay Shee t a r ea in an area north of Bllrracundi 

lia terh ole. 

The granite is ma.ssive, unfoli ated C0arse and even­

.grained a nd lCllc ocratic and is in cont.act wi t h sh ea.r ed 

r () cks which have been mapped t en t at i ve ly a s \Oll1i tewa t e r 
Volcanics. The contact b e tween the Granite a nd the 

sheared r ocks is sharp, but. t.h e ir relat.i onsn ips co.nnot be 
determineJ. Numerous qu a rtz dykes up t o 10 feet a cross 

and a mile lo n ~ cut t.he gr nni te but do no t penetra te t.h e 
count.ry r ock; t.n ey were probably generate d a s a l a t.e 

phase d1lrin .g the intrusi on of the grani t e o Gel l a t.ly and 
Derrick (tn prep.) de scribe t.h in sect.i 'J ns 'J f t.he ~rani te 

as showing IIt.ypical hypidi -::Jffio rphic .gr a nllla.r t ext.ure. 
Plagioclase is z oned and st. ron~ly a lt e r ed t.o sericite and 

epidote, a lbite ri ms and myrmekite a r e corurn,n and int e r­

gr anular albite -::Jc ctlrs be tween ?rains o f pe r th itio po t a sh 

f e ldspar. Th e small amo1lnts 'J f bi 'J tite pre sent a re fresh 

nnd Ilnd e f ormed . Small e Uh edral crystals of epi dote a r e a 
c ommon access'o ryll. 

UNDIFFERENTIATED 

In areas near Lilly Hol e Bore, Me No Savvy Yard, 
Ho t Air Well and the Laura Rive r, it ~as no t been possible 

to delineat.e boundaries be tween intima tely associated 
~rani te, ura li tised ?abbr o and me t amo rphic r ocks. The 

areas are sh own on t.he accompanying map a s Undifferentiated 
Lamb~o C ~cplex and bave the symbol Eb. 

LATE DOLERITE DYKES 

Dol erit e dykes up t o 200 f e et wi de and ei ~h t 

miles l o n~ are lar~ely r est ricted t o the eastern half of 

t.he Sbeet area; they are symb~lised ~n th e map by t.he 



• 

• 

• 

• 

• 

'. ". 

42 . 

l ettens "dl". They outcra p as strai ~ht r esistan t ridges. 

The dykes strike fIom narth-north-west t o no rth-n~ rth-east 
and t,ney genernlly intrude small shear zones in the Bow 

River (%l'ani t e , but in t he ext'reme na rth- east th ey intrude the 
T1cka l a ra M e t acorph ics~ Chi lled Qar gins,s el dam exceeding 
6 fe e t in ~idth occur on t he ed~es of all t h e dykes. . ' 

T'le m'Jst COffiILlon r ock type has an oph i t ic text,ur e 

and a d o l e ri~ e c Orlposi t,i eni In t· bin sect.i'Jn t. hese r ocks 
contain lat,h ~.ike plagi a dlase ; and a l itt.le g r anulat epido te 

set in a ? r 01lntcass of pyrox erle (titanall~ite?) .'lnd 

accessory ilmenlte. It is qd ite c Or.J.mon f'Jr t.h~ pyroxene to 
be urali tised an~ the pla~J 0ciase sallsslJr i t.ised. 

II. dyke v!th an an0mal o lJ::A.ex ture o:> ccurs twelve mi l es , 
n or th - wes t o:> f Mu ll c.. Bulla H-::>mestead . The t ext.ure is porph-
yri t ic ' and c 'Jarse zQned pla~i Ci clas e phenocrysts up t o 
2 inches ac r o:>ss a re set in a fine- ?,: raine d ,g r oundmass which 
conta ins s mall e r phen t.lcrysts of amphibo:>le and q1l a rtz. In 

thin s eb ti on euhej r a l t ~s c i llat. o ry zoned and part.l y 
s o.'J ssuritised l abradorite, qu a rtz and alte r ed pyr 'J xene a r e 

se~ in e fine- grained amphibo l e and biot.i t e lat.h gr o'Jnd iJass. 
Th e pyrex-ene is atered t o yo ols of biotite , [illlsc 'J v1t·e a nd 

Mlphi bo 1e. The dyke may be n de ll t,eri ca lly a l tered p'J rphy-
::-1 tic quartz dola:ri teo 

.-



RecK UNIT 

l1Late Dolerite 
Dykes II 

Undiffer_ 
entiated 

f.'.iAP 
SYMBOL 

dl 

Bb 

LITHOLOGY 

Ophitic, medium grained 
dolerite, uralitised doler­
ite, porphyritic quartz 
dolerite. 

1i.J3LE 5 

PEYSIOGRAPEIC 
EXPRESS I Ol~ 

Straight, narrow, resistant 
bars. 

DISTRIBUTION 
OF EXPOSURES 

Ea[-4tern part of Sheen ;.rea. 

An intimate mixture of gran- Isolated alluvium oovered Between Lilly Hole Bore and 
ite and uralitised gabbro, outcrops or boulder strewn Me No Savvy Yard and between 

STRf~TIGRAPHro 
RELJ.T I ONSHI?S 

Intrudes all rocks of Lamboo 
Complex in the eastern 
part of thE/ area. 

REMARKS 

Trend of dykes varies from 
north-north-west to north­
nor-!;h-east. 

________________________ ~a~n~d~ffil=·~n~o~r~m~e~t~am~o~r~p~h=i,~c~r~o~c~k~s~. __ ~h=i=l=l~s~. ______________________ ~[otai~ __ W.§ll~Dg Lffi~a Riv§r~. ________________________________________________________________ __ 

M.llkerrins 
Granite 

Lerida 
Granite 

Chaneys 
Granite 

Long Hole 
Granite 

Violet Valley 
Granite 

Bbu 

Bbl 

Bby 

Bbg 

llbv 

Massive coarse, even-grained 
leucocratic granite. 

Porphyritic to even-grained 
grey-green biotite granite. 

¥~ssive grey coarse, even­
grained biotite granite. 

Coarse-grained porphyritic 
granite. 

Coarse-medium grained, equi­
granular biotite granite 
a~d subordinate niorite. 

Sandy rises criss-croased 
by resistant quartz dykes. 

Along northe::-n bounda"'.:'y of 
map area, north of mU'ra-

Intrudes Lerida Granite. Ylain exposures are in Lansdowne 
Sheet area. __________________ ~mu9di Wg~€~hole.. ___ . __________________________________________________________________________ --

Low rounded h··_lls. 

Isolated tor-strewn hills. 

Low sandy riser.. 

Rough hills Hi th large ex­
foliated boulder outcrops. 

Single Slilall exposu-_1 8 near 
nor·:herl1. bounde.:::y of Sheet 
area, n01 th-east o~ Burl.'a-

Intruded by ~fulkerrina 
Granite. 

Hain exposures are in Lansdmme 
Sheet area. 

!IJ.WJg:-i...:~.9::"'~'_: __ , __ ,__ __ _____________________________________________________________ -

llo;'1[',' L':,opoJc1 :;;.i ver and to 
the ;JO'J.t'1 0,": }:'Junt Winifred. 

Confined to a~ea near foot 
of Burl~dmund:L Range. 

Intrudes Halls Creek Group. 

Intrudes Halls' Greek Group. 

In the -:icini ty of the junct- Intrudes Bow River Granite 
ion of JVla.::garet and Lc j sa and Halls Greek Group. 
Rivers and along the base of 

Chlorite-filled pits character­
istic on weathered surface. 
May be related to Violet Valley 
Cranite. 

Pink and green feldspar pheno­
crysts characteristic. May be 
related to Bow River Granite. 

~"""":"7'"'-::------:::-----;::--_:_--_:_-----_:__-__:-__=-~~_:_:__:_--_:_,.--------~hJl-lj12~}"le:r~:g~ge. ______ ________________ . ,~. ______ , 
Sophie Downs Bbs Equigranulm-, coarse to T!1ed- Rough hills with large In the lIic:Cli'1.tock and Cur,mins Intrudes Halls Greek Group. Intruded by pegmatites which 
Granite ium grained granite. boulder outcrops? Ranges? are tin bearing and by aplite 

Bow River 
Granite 

IVlCIntosh Gabbro 

Bbo 

Bbi 

Coarse-graine~ porphyritic 
to equigranular granite and 
granodiorite; minor fine­
grained granite forms chill 
margins. 
Coarse to medium-grained 
gabbro, uralitised gabbro 
sheared gabbro and minor 
diorite. 

Exfoliated whale backs with 
large boul~er outJrops or 
laterite covered mesas. 

____________ --: ___________________________ ~dy~k~e~§~. __ ~__:------------------
In the rClgion between Mount Intruded by Violet Valley North of Lamboo Homestead, 
Hawick and GneHin~s ·vJ ell; Grani te and intrudes Halls large areas of coarse-grained 
and wet:t-,ax'ds from Kuniandi. Creek Group. equigranular leuc ocratic granite. 
Rcc·gc to t-3yond hount Intruded by aplite and pegmatite 

~ __ yairba~r.ll..: _____ . ___ .. ___ , _______ , ____________ d::.:.yL;.k~e:;:,s~. _______________ _ 
Rough hills .. ri th rounded 
boulders or black soil plains 
with rounded boulders. 

In tl:e regi.on between Hount Intruded by BOH River Granite Rhythmic compositional banding 
Fairbairn and Kuni8':1di Range; and intrudes Halls Creek is preserved in some areas. 
behveen lVle No Savvy Yard and Group. 
Mount Am!lE'T'st Station; and 

___________ ~_:_-~-~_:_-_:_--_:_-------__=_-__:__:_-__:':'__:___::"~~_:__:_.-----1,r..§JLt....o.£..1Jfq;:r8'-XL~'{~-!_ __ -___ -:'~_~-:-_~_--::--~:__----__:--_:_:_:__:::_ 
Bbd Uralitised dolerite and Low-lying IIstrike tt ridges. Hainl~! in G01.1 :;h-e8sterl1 part Intrude Olympio and Biscay lunphibolite and carbonitised 

ul trabasic rocks. of Sheet and.~,o W8SJ.., of ForE~ations. Intruded by dolerite developed near contacts 
__ _:_--~-----":':"----~~-~-~--....._--------~-_:_-....._-....._~---_:__-----'I~11J:;ie:;d~~])-"..pg8. _____ B_ow Itiver G:::'8.J.1itfl. with Bow Rive:- .:;;G!.;.r..:.:an=i;..::t~e:...:.__,_:_-~, 
Alice Downs Bba Serpentinised ultrabasic Dark, closely spaced Feu:, r;:ilrjS no~-l.ll of LOJnboo Ir.truded by Bow River Ultrabasic-sare co-magmatic with 
Ultrabasics rocks with subordinate ridges. Homesteac, Granite and int:,uies Halls ~he V~Intosh gabbro. 

Tickalara 
J:v1etamorphics 

IJ1t 

chromite bands and asbestos Creek Groupo 
vein[,. 
Paragneiss, subordinate 
calc-silicate rocks and 
amphibolites. 

Isolated, alluvium covered 
:::mtcrops. 

In ex<;.;em0 --;;;I:,Ll=8;J,J~: co~-;;;;-- Intruded by BOil River 
of :;neet. Gral"i t8 Emd late dolerite 

dykes. 

-----'--_ •. _--

The metamorphics are thought 
to be high grade metamorphic 
derivatives of the Halls Creek 
Group. 
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4~j . 
MIDDLE PROTEROZOI£ 

WHITE~IATER VOLCANICS 

Distribution. ThE) Whitewater Volcanics crop 01lt in the , , 
extreme n.o rthern part of the Sh e et area ; they nr e e xpo's e d 

in two main l ocalities - in an east-west zone t o t he north 
of Burr.amundi Yard;' andl f11rther east, aro llnd the Little 

G01d River. 

Derivation of Name : The name was first used by Dow at 13.1 
(1964) , 

stra ti .s:r raphic Rel a ti onshi,ps: Th e Whit e wa t e r Volcanics 

unconformably overlie r ocks of th e Olympi c For mati':m of th e 
Halls Cr e ek Gro up a nd 

of the Speewa h Group; 

Rive r Porphyry. 

a r e unc onforma bly overl a in by r ocks 
Th ey a r e intrllde d by the wa t e ry 

11 t.h ol o&!:y a nd Thickness.: The Volca nics consist entirely 'J f 

qu artz-feldspar porphyry. In ha nd speci~en these r ocks 

ar e gr ey, bla ck or r ed, c oarse- gr a ine d nnd po rphyritic, an d 
generall,y conta in fl ow o r compa.cti on bandin g ~ s outh of th e 

Wat e ry Hi ve r; at t,h e unc onfo rmi ty wi th the Olympi a P'J r mati oh, 
massive v olcanics c onta in nume r ous we ll r oun de d p e bbles a nd 

cobbles of s andstone , greywacke a nd whit e q1l a rtz. Hi ~h e r 

in th e section the am'Junt of r o ck fr agl!lents decr eas e s and 

fl ow or compacU. on band in~ be come s . evid ent; th e ban din !l= is 

empbasised by ali.~nl!lent o f sma ll irre.g:'llar l ensoid r ock 

fra~ents an d q1l a rtz a nd f e ldspa r crystals~ 

In thin s ecti on th e r ocks c ~:)Dtain euhe dr a l t o 

anh e dra l, embayed a nd mar .~inally r e s or be d qu a rtz ph en ocrys ts; 

s ericitised e"hedra l f e ld spar p henoc r ysts ( p r obab l y pla"i o­

clase); irre~ular chlor i tic p a tches ( a lte r ed f e rroma~ne si an 

min erals); a nd s mall (In ·~'Jl ar, ra.~ .~e d and embaye d fr agments 

of g r anit e , alt e red dol e rite, gr a ywacke a nd qu a rtz f e l dspar 

porphyry, s e t in a chlorite a.nd mica-rich si11ceo11s ~ro llnd-

mass. Acc essori es include zirc on a nd e uh e dra l or dendritic 

ma¥ne tite and ilmenite. 

Th e min e r a l ogical composi ti on and p rima ry st.ruct1lres 

in t he q'l a rtz-fe ldspa r-porphyry SU?1:l2StS th a t t.he r ocks a r e 

deut e rically a ltere d dacitic l a va s. 

In th e weste rnmo st e xposu r es o f th e unit tb e 

Volcanics a r e stron~ly s hear ed. 

The thickness o f th e unit is no t known . 
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DistinQ:1Jishin9: Ei!@..itJr e &.a, Tho, IJhi t9wat.eT ·'V~l.a:rdoli are 

re adily reco,!nised, for th ey are t.h e only' acid volcanics in 

th e Middle Proterozoic se~l ence. 

WATE:RY RIVER PORPHYRY 

Distribution: The Watery River Porphyry crops ou t in t.be 

no rt h-oentra l part of t.he Sheet a r ea , and ext.ends int.o the 

adjoining Lansdowne Shee t a r ea . 

Derivation o f Name: The name is defined by Gellatly, Derrick 

and Plumb (in prep.). 

stratigraphic Relat.i'Jnships: The wa t e ry Rive r Porphyry 

intrlJdes t.he Whi tewater Volcanics (D . Gell a t.ly, pers . COlma .). 

Lithol ogy: The Vat.ery Riv e r Po rph yry cansists Qf il n ort.ho­

pyroxeno-q'Jartz-f e l dspar porphyry. 

In hand speciIJen t.he r ocks a r e massive f!,rcy or 
black, med illm to coarse- ?rained , porphyri tic and ?=ene r a lly 

contnin angular fra~ents of ~ranitic and sedimentary rocks 
up t o 1" across . In some a r eas th e abun dance of r ock 

• fra~ents increases a nd t.ne T'J ck r e sembles /l. br ecc i a . 

• 

• 

• 

In thin section unaltere d porphyry contains 

ellnedral t o anhedral, fractured and marginal ly r eso r bed 

orthopyroxene phenocrysts, ellh edral to anhed r al , e.rnbnyed 

clear quartz phen'Jcryst,s, e uhedral s erici tised and osciilatory 
zoned plagio clase (ande:sine) phenl)crys ts, and laths of 

r ed -brown bioti t e, set in a fine-~rained qU!lrtz mosaic 
which con t a ins irregular tiny mllsc ovi t e a nd bi o ti te laths. 

Accessories inclu de anhed r al zirc on, eUhedral to anhed ral 

./ llmenite and ma~netite. Most of t,he orthopyr oxen e: phenocrysts 

a re replaced at their mar gins by tiny biotite flakes, and i n 
some ca ses these f or m coronas . The seconda ry alterati on 

of these r ocks varies; in some cases a ll the or th opyr oxene 
bas been r ep laced by bioti t e-chlo ri te rich a~'!l: r ega t.e s and 

th e feldspars a r e c ompletely serici t.ised. 
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SPEEWAH GRoug 

Distribution: R-:>cks of th e Spe ewa h Gr-oup crop out through­
out th e East Kimberley district from Wyndham in th e north­
east t o the Lansd owne Shee t area in th e south, and e xt end 
into the King Le opo l d Ranges, in t he no rth-west ern part 
of t.be Moun t Ramsay Sh ee t area. 

Derivati 'Jn of Name: The term Spe e wah Group wa s fi rst 11sed 

by Dow et al (1964) t o apply t o a sllccession in th e East 
KiI:lb e rley district; its meaning has stJbsequ ently been 
modified by Gellatly Derrick and Plilmb (in prep.). 

Domponents: Gel l a tly e t a l (in ~rep . ) re c o~nise five r ock 
uni ts in th e Speewah Gro1lp; th e se ar e , i n as c end ing or de r:-

Luman Silts t one 
.. 

Lansdowne Arkos e 
Valentine Siltstone 
Tun?ana ry Fo rmati on 
OiDonnell Fo rmati on 

Strati ~raphic Relati onships: The five r ock units of th e 
• Speewah Group a r e in c onfo rmab le s e qtl ence. Th e Group is 

generally ove rlai n conformab ly by th e King Leopo l d Sandstone, 
but in the south e rn part of t he Kin g Leo pold Ran~e an Ilncon-

• 

• 

• 

farmity is present a t the t op of t he succession. Th e Group 
li es unconfor~ably on rocks of th e Halls Cre ek Group, Lnmboo 
Complex and Whit ewa t e r Vo lcanic s. 

Lithol o gy and Thickness : Tb e ~axiroum thi ckness o f th e Group -
5500 t o 6000 f eet - occurs in the a r ea be tween Moun t Winifred 
and McKinnon Creek . The Group co ns i s ts essenti ally o f 

arenites and 
si lls. The 

111tite s and is c ommonly intrud ed by do l erite 
Ii th o lo~y will be discusse d und e r t.ne v ari ous 

f ormation head in~s; a s ummary o f th e st r a ti ¥r ap hy o f the 
Group is given in Tabl e 6 . 

O'DONNELL FORMATI ON 

Distribllti on: Th e O'Donnell Formati on crops Gilt as a n8 rr() W 

rim t o the wes tern and sou th e rn ed ·ge s o f th e Kin g Leopo ld 
Range , from Mount Winifred. in th e n'J rth to Mo unt Huxl ey in 
the sou th, and eastward fr om be r e t o beyo nd Palm Sprin.g . 

Deriva ti on ~ f N a~e: The nace was first us e d by Do ~ et a l 
(1964) in th e Lissadell Shee t a r ea , north-eas t of the present 
Sheet ar ea . 

St ra ti ~raphic Rel a ti ons hips: At the north ern end of the King 
Leo pold Range the For oa tion li es unconformably on ei th er 
White~a t e r Volcanics or Olympi o F~ r~ation. Els ewhere in the 
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Sheet area it lies unconformably on undiffe:z:,entiated Halls , 
Creek Gr~up rocks and crystalline rocks of the Lamb oo 
Complex. It ls f ollowed confor cably by the Tlingannry 

• Formati on , except in its SOil th e rnIilcs t exposIlres, where it 

• 

• 

• 

• 

is unc onfoTl;).ab ly overlain b.y the King Le':lpold Sandstone. 

Lithol ogy and Thickness : The f ol l owing sect-ion was meas ll red 

14 miles east-nort.h-eas t of Mount \~lnifred. 

450' Brown siltstone and shale with interbedded 

medium-grained quartz sandstone. 
2300' Medium-,ralned dolerite s111 (Hart Dolerlte, 

200' Blocky, thick bedded s1110eolJ5 'J r clayey 

med illtl- gralned quartz sandstone. 

The l ower part of the O'Donnell ForQation includes 
medium to coase-~raincd, well sorted qlJartz sandstone, wi tb 
rounded to subrounded qu a rtz, Q1J a rtzi te, and minor ch ert 
gr a ins in a siliceous o r silty c eraent . Ve ry coarse 

s ands tone and gran'lle con?l ome rate ar e present and occllr 
th rou .~hou t these beds. 

The upp-er part of the f oreat.ion consists of ol ive 
and fawn rip'ple-marked fine-gra ined sandstone and Si ltstone, 

which grade into olive and fawn coloured shale, silty shale 
and micaceous silt.y shale. Near the t op , they pass into 

maroon weatherin.g shale, which is interbedded wit.h thin 
beds o f I:ledium-~rained quartz sandstone and feldspllthlc 
sandstone. 

West o f Mount Philip, the basal uni t is v e ry thin, 
consis~ing of abollt five fe et of arkose, and is followed by 
300 feet of soft ~reenish-grey banded shale and silty shale 
with occasi onal two-inch bands of white quartz sandstone. 
Further t o the south-east, abo ut five miles west of Me 

No Savvy Yard a 30-foo t bed of lll-. s ort ed conglomerute wi th 
cobbles , pebbl es and .gr anule s o f quartz in a fe ldspa thic 

sandst.one ma triX, ove rli es grani te o f t.h e Lamboo Comp l ex . 
This is foll owed by about 80 f ee t of ~reenish- grey banded 

shale, which is in turn overlain by King: Leopold Sandstone. 
This section is probably equivalent t o that west o f Moun t 
Philip, but c ould conceivably r epr e s ent the upper part o f 
t.be Lansdowne ForGation and the l ower part of th e Luman 
Siltstone. 
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Pal aeosteogr nphic Si s:nifican c e : The well- s'Jr t.ed , q1lartz 
s andstone of t.ne 0 ' Donnell Fonmti on pr 'Jbably r epr e s ents a 

ma ture beach sediment which was depos ited in th e early 
stages o f deve l opment 'J f th e Kinbe rley B~sin. The c 'Jars er, 
mo re f e ld spa t.h1 6 sedi men ts of the 50utbern outcrops cou l d 
indicate l ocal move~en t at thi s st a~e , pr obab l y due t o the 
nearby f a1l 1tl n~ . The silty shales which f ollowed indicate 
th a t s ed i menta ti on with r apid buri a l foll owed this early 
episQ de ; these c ondlti ')ns we r e t o c on tin1l e t hr ou¥ho1lt mo st 
of t he depositi on of the Speewah Gr oup . 

TUNGANARY FORMATION 

Distributi on: The Tlln~anary F'J rmati on oc curs in the Kin.g 
Leopold Ran~e t o th e north of Macd onal d Go r ?e . 

Derivati 'Jn af Na~e : From th e type area on Lansd owne 
Sheet a r ea (G ella tly, Derrick and Plu8b , in prep . ) . 

St rat i ~raphic Re l at i 'J nship: The f o rma t~ on confo rmably f o ll ~ ws 

the O'Donnel l Formation , and is overla in conformab l y by th e 
• Val entine Siltstone. 

• 

• 

.. 

Li tholo.2:Y and Thickness:: The fol lowin~ s ec ti ~m is 
ab'Jut 14 miles east-n'J rth-eas t 'J f Mount Winifred . 
nesses a re estimat ed f r om air ph o t ographs . 

present 
Thick-

500' White t o red, poo rly sort ed, ve r y c oarse- gra in ed , 
me dium bedded t o l aul in nted , s i li ceo us o r 
ferr'l g inous sandst')ne . Hemat ite gra i ns a nd clots 
presen t th rOLJ .gh'Jll t. 

1400 ' White, coarse- gr ained , thick bedded , curr ent 
bedded, poor l y s orted, ~icaceou s fe l dspathic 
sandst. one with inte r bedded re d rnicace'Jus shal e 
and s iltstone bands and thin bods o f white flag~y 

700' 

1300' 
520' 

80' 

qu art z sandstone . Hema t ite flakes pr esent. 
Pink, med ium bedded to I nninnted, well so rt ed , 
si 11c eo l1s f e ldspat.nic s andstone wi t.n int erbedded 
shal e and siltstone t owards t op . Mic aceous 
sandstone i s devel oped near th e base . 
Coarse do l e rite (Hart Dol erite) . 
Purple t o red , poorly s orted , f e rrll gin oll s, ooar se­
grained , f e1dspathic sandstone wi th in.terbedded 
purpl e fla~?y meJium- ~rain e d g reywacke . 
Red coarse - g rain ed s ilic eo us 'J r fe rru ginous 
sands t'Jne con taining spec1llar hema ti t e . Oocasi onal 
pebbl y beds. 

340' Red, poo rly sorted claye y or sili ceo us quartz 
sandst one with pebb l es . Purpl e f e l dspa t hic g rey-
wacke near t op. 
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Th e T11n ganary Fo rrJa ti on incl 1Jdes poo rly s ort e d 

coarse feld5pat~ic sandstone near th e base, int erb edde d with 
lamina ted t o thin be dded fin e- grained f e ldspa t hlc san d st ~:m e 

and a rkose. Thes e rocks nr e conmonly well s orte d, with 
an g'1llar t'J 5ubangular quartz and hi ghly a lte r e d f e l dspar .gra ins 
in a ma trix of sericite and clay min eral s . On fr eshly 
broke n slJrface s, th e r ock bas a ch ar act eristic powdery whit e 

or grey appearance. In th e s e cti on s outh of Mount Winifre d, 

coarse quartz sandstone beds (containin g: slump structures) are 

present within th e f e l ds pa thic s edi ments. In t he s ecti on 
west o f Mount lNinifred, coarse qu artz sand s t.?ne l.>ed s, abo ut 
20 f eet thick, a re present amo n.g; t he f e ldspa t.h ic s ed i ments, 

sl11mps and l oad casts a re also seen" 

Palaeo~eog;raph ic Si !!nificanc e : Th e f e l ds pa t hic nn d o ft en 
po orly sorted na t.ure 'J f tb e s e s edi me nts , t o~e the r wi th t.be 
rap i d alt ernati on of s hale and s ands t one , sll g¥=es t t ha t su b­
sidence and rap id buri al we r e st.ill th e dominant f ea tur es 
of th e Ki mbe rl e y Bas in. The presenc e of 'J ccasi onal wall 
round e d, well s orte d qu artz s andstone s muy rep r es ent t em"porary 
peri ods of still-stand in thi s pr oces s . Slump beds could be 
du e t o sho cks ca us ed by l ocal f ault move@en t s . 

VALENTINE SILTSTONE 

Distri but ion: The Val entine Siltstone crops O'lt in th e 
King Leopol d Ran ge , north of Macdona l d Gor ge . 

Deriva ti on of Name: Th e n~e wa s first us ed by Dow e t 0.1 
(1964 ) f o r a thin suc cessi on of sha l e , s iltst,one and tuff 
dev e l ope d in th e Lissadell Sbee t a rea . 

Stratigrauhic Re lati onships: The uni t lies cO.nforo.ab ly 
be twe en the Tunganary Fo rma t ion and the Lansdo wne Arkose . 

Lithol ogy and Thickness: Th e Va l entine Silt s t on e is poo rly 
expos ed, but consists o f thin be dde d olive and f awn Silty 
sh ale and fin e-~rain e d s and s t one . The unit can be r ead ily 
recognised on air pho t ographs whe re it i s s een as a na rrow 
z one of l ow ground benea th th e no re reas tant Lansdo wn o 
Formation. No trace of v olcanic ash or tuff has been s een 
in these rocks on t he Mount Rams ay Shee t, but th e s e ar a well 
known from th e East Ki ruberl eys ( Dow e t a l 1964). 

A typica l thin s e ct i~n of th e silty sha l e consists 
• of an g-ular ~rai n s of qu artz, ra r e f e l dspar with inters titi a l 

.~l ad e s o f whit e mic a in an abundant sericitic oa trix. 

• 



• 
Z1roo.n and gr een t 0urmo.line Ilre th e -:.nly a.,e~;;.o ry n ine rals. . . . 
The r ock is strongly laminat ed and f e rru ,ginis ed . Because 

• 'J f its pO'Jr e xpasllre , the t h ickness 'J f t.he u'nit is no t 

prope rly kn0wn, but is estima t ed fr oI:l a ir phot''J¥ raphs t o 
be abollt 200 f ee t t:hroll ?ho!lt its olltcrap. 

• 

• 

• 

• 

Palaeogeographic Significance; The abundant catrix of the 
511 ty member slJ~ -~es t.s th a t thes e r ocks were p r obably 

deposited and rapidly buried, or else were dep-::>slted bel'Jw 

th e level af wave action. 

LANSDOWNE ARKOSE 

Distribution: The La nsdown e Ark'Jse 'Jccurs only in th e King 
Leopold Ran¥e, north and east of Macdonald Gor ge . 

Stratigraphic Relati onships: The unit lies conf'JrI!lably 

between th e Valentine Siltstone and Luman Siltstone. 

Lithol ogy and Thiekness: The Lansdowne Arkose consists 

mainly of med ium and c oars e-~rained f e ldspathtc sandstone 

and arkose, .~ich I ncally grade into feldspathic granule, 

pebble, and cobble conglomerat.e&;"t'nes·e consist of pebbl es 
o f quartz and quartz sandst ~::me in a f e lds·pathic sandstone 

matrix and of t e n grade~ upwa rds into cnarse sandstone. 
The c onglome rat.e borizo::ms v a ry in thickness along: st.rike 

and are nost common near the top o f the succession. Typical 
t'nin sections of th e feldspn.thic sandstones consist of. 

large subrollnded t o subangular grains o f quartz and st.ron~ly 

sn,ussuritised feldspur, (up t o 1 mm) in a sericitic cnt rix. 
Banding and l aoination of c oarse a nd fine ma t erial (0.1 -

0.2 mm) is well devoloped. 

In the a r ea 14 Qi l es east-north- eas t of Mount Winifred, 
an es timated 1100 feet of white, coarse-grained clay-c emen ted 

quartz sandstone is "present, which is ·pebbly near the t op 

and mo re feldspat.hic a nd clayey near t·ne base . A s i mi lar 

thickness can be seen ei~h t mi les s outb-eas t of MOIJnt Winifred. 

Palaeogeo.gr a p tJ ic Si~nificance: Th e pebbly and con~lorJ.eratic 

nature of the form.a ti on slJ.g:.g: ests th at it waslaid aQWn 
close r t o share than th e preceding Valentine Silts t one. 

The pr~sence o f feldspar a~ain slJ?~e sts r ap ia blJrial. 

LUMAN SILTSTONE 

Distributi on: The LU man Siltstone -:l ccurs only in t.be Kin.g 

Leo·pold Range. The Ball tbernmos t a ll tcrops are nea r Moun t Ball 

and extend northwards to Mount Winifred, and €:'as t fro:n there 

t owards McKinnon Creek • 
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§....H:~,raphJn~ . R~lill2PybiP~: The I,ni t lies c on f oro ably up ::m 
tho Lansdowne Arko.se and is overlain c '.:mf() r '!!l.ably by th e Kin g 

Leo pold Sands t one. 

Lith o lo~y . and Thickness: The Luoan Sil tstone consist s of 
l aminated s iltstone and sh al e , which are Ilsu ally f a wn weath er-

in~ , mar ()on an d f err1lginis ed in ()Il t cr()p . Typical t hin 
s ect,i ons c ons i st of fine angula r grai ns of qlJ artz and 

f e ldspar in a hi gh ly f e rruginis ed fine-grained ma trix. 
Fourteen miles east-north-east of Mou nt Winifred t,h e thick­
ness is estima t ed t o be 200 f ee t, and a similar thi ckne ss is 

present ten mil es north-east of Macdonal d Gor ge . At 

M01Jnt Ball, however, the base o f th e Ilni t i s intrlld ed by th e 
Ha rt Dol e rite , which is here trans~ress i ve , and th e shal e 
secti on is cut out. beneath th e Kin g: Leopo ld Sand stone 
(see fi g .9). Th e l owe r part of t he Lu man Siltstone canno t 
be trac ed , ei th e r be l o w, or within, the do l erite . 

Pa l aeogeo&r:raphic Si gni fi canc e: Li t.h'J l o g-ica lly, th e Luman 
Siltstone is s imilar t o th e Va~entine Silts t one, and this 
probably indicates a t~turn t o de epe r wa t er R~dimentBti on o r 
c ondi ti ons 'J f r api d blJ ria l. 



RecK UNIT 

L'aJIlan Siltstone 

Lansdowne 
l.rkose 

Valentine 
Siltstone 

Tunganary 
Formation 

0' Donnel 
Formation 

)\1.P 
SYlilBOL 

BpI 

Bpo 

Bpv 

Bpt 

Bpn 

LITHCLOGY 

Red and maroon weathering 
fissile silty shale 

Fine to medium-grained 

ThBLE 6 

and coarse-grained arkose. 
and feldspathic sandstone. 
Some conglomerate horizons 
near top. Interbedded 
thin silty shale and sand­
stone beds. Current 
bedding comrwn. 

Grey to brown fissile 
shale and siltstone. 

liJedium to coarse-grained 
feldspathic sandstone, 
interbedded with thin 
shale and siltstone 
horizons. aurrentbed­
ding co~non in are~ites. 

Maroon-weathering olive 
and brown shale silt­
stone Qna silty shale in 
upper part, lliodiuD to 

coarse-grained siliceous 
quartz sandstone at base. 

SUlVlhiillY OF STRL.TIGRL.PHY 

THICKNESS 
IN FEET 

200 

1100 

100 

3540 

650 

fhY:3 I OGR.;.PHIC 
EXPRESSIO] 

Poorly resistant, forms 
valley and steep slope. 

Resistant; forms 
strong strike ridges. 

Poorly resistant; 
forms valley. 

lI.ioderately resistant; 
forms strike riiges. 

Resistant ct. base 
where strong ridge 
forns; moderately to 
poorly resistant 
higher in column -
rounded hills develop. 

SPEEW:.H GROUP 

DISTRIBUTION 

King Loopold Range, 
north and north-east 
of Mount Ball. 

King Leopold Range, 
north and north­
east of Mount Ball. 

King Leopold Range, 
north and north-east 
of Mount Ball. 

King Leopold Range 
and western hLellcr 
Range. 

King Leopold Range 
and western 
I1ueller Range. 

STRLTIGRi.PHIC 
F.ELl.TIONSHIPS 

Conformably overlain hy 
King Leopold Sandstone. 

Conformably o'lerlain by 
Luman Siltstone. 

Conformably overlain by 
Lansdowne l~kose. 

Conformably overlain 
by Valentine Siltstone. 

Conformably overlain 
by Tunganary ForLiation. 
Unconformably overlies 
Whitewater Volcanics 
and older rocks. 

Well exposed. Significant 
development of conglomerate 
horizons. 

Usually poorly exposed. 

Finer grained rocks c~e 
commonly blue-grey in 
outcrop. 

Basal arenite is a good 
'fnar kern bed. 
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KIMBERLEY GROUP 

Distri blJ ti on: Rocks 'J f the Kimberley Gr~up Of;c ur througb ou t 
the Kimberl~y Divisi on, and e xt·end fr om north .0f Wyndban 
in th e east to t.he n0rth and no rth-west coast 'J f \vestern 
Austral i a and as f a r s Ollth A.S ~be Kin~ Leopo l d and MLlel l e r 

Ranges . On t.he Mount Ramsay Sh eet area the Group occupies 
a l arge trian~ular are~ in th e north - central part of the 
Sheet, fr om Mount Winifrej in the north-west, throu gh 
Mount Huxley in th e south -wes t. t o beyond One Tree Pa lm G '.) r~e 

in the north-east. 

Deriva ti on of Nace: The Kioberlcy Group was defined by Dow 
et a1 (1964) foll owing Clapping in th e East Kirab e r1 ey District. 

C'JIilponents: In th e Mount Ramsay Sheet a r ea , t.he s uccessi ::>n 
is : -

Pentecost Sandst.o ne ( includ es Mo unt Amherst 
Membe r) 

Elgee Siltst.one (includ es Teroni s Member) 
Woo t on Sandstone 

• Carson Vol cani cs 

• 

.. 

King Leopo ld Sandstone 
The units a r e in c 'Jnformable se~uence . 

Stratigraphie Relationships: Th e Ki mberley Group ~enerally 
li es with apparent con f ormity on th e Speewah Group, but in 
the s outh e rn part of the King Le opold Range bhere is a 
stro n ~ unc onformity be twe en the two . In th e Mu eller Ran~e 
the Group lies 'lnconf ormably 0n the Archaean Lan b::lO Compl ex. 
The Group is ove rlain conf 'J r roab ly by t.he Cr owhu rst Group 
wher e this is present., or unc onformably by the Kuni o.ndi or 
Louisa Downs Groups, but 'Jve r most 'J f its outcrop n'J 'Jve r­
lyin~ strata are preserved. 

Lith 'J l 'J2:Y and Thicknes s: The Kimberley Gr 'Jllp is a confoTt:1A.b l e 
sequ enc e ':I f q1lartz sandstone, shal e nnd siltst'Jne and cin 'J r · 
dolomites, with a th ick s eqli1enc e ':I f ba sic v::>lco.nics near the 
base. The maximum observed thickness 'J f ove r 7000 f ee t, 
was measured east of MOllnt Winifred, but it is gene r a lly 
t.hinn er than this in t.be s out.h. Near Me No Savvy Yard 

.' 

an estima ted 6000 f eet is e xpos ed . These r 'J cks we r e oep':>si ted 
und e r shallow-wat e r o r shelf c onditi ons in the ~ently 
subsi d in ~ Kimberl ey Basin • 

The stra ti .graphy 'Jf th e Group is SUMmarised in 
Table 7. The c omp'Jnen t f ormati ons a r e discussed be l ow. 
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KING LEOPOLD SANDSTONE 

Distri bution: The King Le.!1> p~ ld Sa.n-de,t one is e xpo:>se d in 

the King Leopold and Mueller Ranges. 

Deriva tion 'J f Nace: The Formati on was defined by Dow e t a l 
(1964) fr om th e Lissad ell 1:250, 000 Sheet a r ea . 

Stratigraphic Relationships: Th e F'J rmati '::m i s IJverlain 
confo rmably by th e Carson Volcanics and in mos t l o calities 
lies c onfo rmab ly 'In th e Luman Si lt stone . - ," In th e 
southern pa rt of the Kin~ Le'Jpold Ran~e t the f ormati on is 
unconf0r'C'labl e IJn the Spee wab Group, whil e in the Mlleller 

Range it li es unc onfo rcably on rock s of th e Lamboo Compl e x. 

Lith ol ogy and Thickness': Ove r mos t of its a r ea on the 
Mount Raosay Sheet ar ea the f c roa ti on consists of wh it e , 
bl ocky t o massive , thick-bedded med ium t o c oarse- .g: ro. ined, 
s11ice()Ils qu artz sands t.one . I t is cOfillllo nly curren t bedded , 

and pebble bands and ri ·pp l e carks a r e fr e q11ently s een . In 
thin secti an, th e sands t one c onsists ') f su ban~u lar t a r OlJnded 

gra i ns of str aine d quartz, 'J cca sional chert, and very r ar e 
f e l dspar. Th e g rain bo un dari es a r e difficult to de t ect, 

due t o secandary silica. ove r growt.b , and a l most all t.he 
inte r s t.i ces ar e fill ed with qu artz, with a little sericit e • 
Well r Ollnded zircan and t O lJr~al i ne a re the usu a l accesso ry 
min e r als. 

Th e King Le op0 1d. Sands t ane is very vari abl e in 
thickn ess. North of Moun t Amherst Statian, the unit is 
n., t devel'Jpe.j; near Me Na Savvy Yar d abaut 200 f ee t is 
int.rud ed by Hart n.,.1 e rite , whil e 600 f ec t is the es tit:lil.ted 
thickn e s s near Blackfellow Creek in the n'J rth-eas t e rn part 
'J f th e Sheet ar ea . In tbe wes t e r~ s e cti ons the top of the 
f o ~ma ti on 15 usu ally e r oded , but 200 fee t is e xposed i n 
cliff sections near Mount Ball and Mount Huxl ey (see fi " . 9) 
furth e r t o the north, in an a rea f Ol1rt een mi l e s eas t-n'J rth­
east of Mount Winifred, abou t 2100 f ee t i s exp os ed in the 
s c cti an described bel a w. 

1700' 

200' 
200 ' 

OVERLAIN BY CARSON VOLCANICS 
Pink t o whi t e blo cky, thick bedded well sort ed 
med ium- gra ined s ilic eo us qu a rtz sandstone with 
subordinate fe l dspathic sands t ane . 
Scree , possibly overlying shal e . 
White, blocky to flaggy eoarse-grained siliceaus 
quartz sands t ane , gr adin g t. owar ds th e t op i nta 

purple, flag~, p':lo rly sa rt ed med ium- grained f e l cl -
s pa thic sandstone . Qua rtz pebbl es a r e c aC"Cio n 
throu.ghollt the section. 

UNDERLAIN BY LUMAN SILTSTONE 



I. 

• 
All thickn ess.es a r e c alC lll a t ed fram ai r . photo~raphs . 

This section is c ':Jmparable wi t h those deve1 0ped on· .the 

• ad j acen t Lansdowne Sheet, which a r e estima teJ t o be 3000 
feet tb ick. 

.. 

• 

• 

It 

Distin£uishing Fea t u r es : The King Le0p01d Sands t -:me f 'J r :n.s 

stron~ , s t eep-si ded ri d.ges a r scar p- and - dip f ea tures , 

depending an th e Tlagni tu de o f t he dip , a nd :::m a ir pho t os can 

be r e cognised by it s white t on e and l on.gi t.lldinally rid {Z:e d 

and cr 'Jss j a i n t ed pat.tern . 

fr om th e Speewah Group by its 

its stratigraphic pos ition. 

In t.be field it is dis tin" uis hed 

~ene ral lack of f eldspar , and 

Palaeogeogr aphic Si gnificance : The King Leopo l d Sandstone 
is the first thick , ex t ensive quartz sandstone formation af 
the Kimberl ey Basin, and cl early r ep r esen ts n change in 

conditi ons fr om th ose which existed du ring t he deposi ti on o f 

th e Speewnh Gr oup . I t seems li ke l y that s llbsidence took 

place :no r e slowly d1lring the deposi t.ien o f the Kimberl ey 
Group, and as a result quartz sanns t. one was ' devel lJped r a t he r 

than the m'Jre f e l dspathlc va ri et.ies IJ f the Spee wah GrlJup . 

CARSON VOLC ANICS 

Distribllti ')n: The Car son Vo lca nics are exp'Jsed in <l nllJ r e Qr 

l ess' cont inu Qus belt in th e K in~ Leopold and Mueller Ranges 

and a l on? the n orth-weste r n margin IJf the MOl.mt Cumnings 

Pla t eau n ear the LelJpold Rive r. A small faulted lJ utli e r is 

present nenr HOlJla Bulla Homestead and the unit is also 

expased in t,ne c o r e of A. fau l t ed a n ticline t o th e narth of 

Mount Amherst. 

Der ivation Qf Name : The Carson Volcanics we r e first defined 
by Dow e t a l (1964) who m-, dified th e t o r !:! Mo rni ngt.on Volcanics 

o f Guppy et a l ( 1958) Rnd Harms ( 1959). 

Stra ti g r aphic Re l ationships : The Volcan ics lie confor~ably 

be t ween t he und e rlying King Leopo l d Sandstone and the 
"·-lJverlyin.? Wart on Sandstone . In the c en tral part o f the 

Shee t a r ea., in the Muel l e r Range , the King Leop'J l d Sands t one 
is absent fr lJI!l the successi on and the Car son Volcanics r es t 

direc tly (wHh unconfo r mity) on r ocks o f tbe Lamboo COlJplex . 

Lit.h o l ogy and Thickness;: Th e. f o r ma tl 'Jn consists 0 f .greenish, 

dark co l Qured s nussu ri tised fin~- grained to c~arse-?rained 
quartz d'J l crit e 0r basalt, which ar~ s'::l~e tines n..'lygdal lJ idal, 

inte r bedded wi th thi n beds of p ink t 'J mau ve , current bedded 
f el dspa t,h i c sands t one . Th e sandstone beds are of t en 



r 
• 

• 

54 . 

impa rsi.t.Qnt o.lon.? strike . The t opm() s~. pa J"t o f the 

succ ess,i on c on s l ::, t,c o f abou t 40 f ee ~ ·J f hi~hly r:t i cac eous 
fis s ile silts t one , inte r l10 dded wi th ' basul t, bllt t hi s i s 

r a r el y expos ed . 

In typica l t hin s ecti ons , th e ba s alt consi s t s of 
l aths o f a lte r ed p l agi oc l a s e with i nte r st iti a l s ubbedral 

t o anhedr a l pi deoni t e .gr ai. ns. The 'pi~ oni t e i s l a r ?ely 

alt e r ed t o c h l o rit.e , a n d sOl'le tine s sh ows e xs olllti on l amell ae . 
Mag:ne tlte is t,he onl y no t ab l e ac c ess ory mi ne r a l. 

In o t be r tb in se c t i on s (e . g . 6 . 33.10) t.be basalts 

c o ns i s t o f n lJl!le r 'Jus parti a lly r epl a c ed .9J..,i .y in,e," phe n :) cry s t s 

se t in a oatri x made up a l mo s t wb o ll y of an ro;P.~J,l<~,l e wi tb 

r a r e e'pi,do t e Ccli.I!?~.'jisi t_e) and 'J paqu e mine r a l s . The 
amphibo l e i s 'J f an i ndete r mi na t e c har ac t e r al th 'J 11 ~h y ello w 

c o r es 'J f bel sa t.i e .t:.(), rl?-.qJe_~.~.~. o r amph i bo li t e a r e f ound t.hr'J u gh­

out the r ock. The su rround in~ oa t e ri a l i s p r ac tically a ll 

co l olJ rl e ss o r wi t h a v e r y pal e yellowi sh gr een pl eoch r oism . 

This may be .7 tr er::l? lit.e- ac t~n_o .l ~. t.§l, but has no t been c on f i r me d 
• with c e rtainty. Epi do t e and c linoz0 i si t e a r c deve lo~ed in 

• 

mino r ar:lo unt s t h r ough 01Jt th e r 0ck .. A co l Ollrl ess l o w bire-

fri gent mica th o u ~h t to be .?mar g:ari t.~, is a l s'J p r esent. 

Nume r ou s _? "paqlJ. e.J~~ne:p;!l gr a ins a r e f ound • 

Th e sandstones a r e 

silic eo us a n d f e lls pa t h i c . 

f ine t ') med i um- g r ained , angul a r, 

QIJa.rtz .g:.r ains a r e an!..!tJ l a r t o 

suba n g'Jl a r, blJ t some r ounded g r ai ns wi th qu a rt z ~ve r gro wths 

a r e a l so p r esent. Fe l ds par ~rai ns a r e ~o s tly plagi oclase 

( th ou ~h microcline i s also p r esen t ) an d a r e us ua lly fr esh. 
Occ·e.s i onal g r a ins of cbe rt, f er ru ginised basal t an d r a r e 

bi o tit e . .{ind g: r a n ophyri c mate r ial a l so OCCIJr. 

Ac c es s o r.y;. apa t i t~ nnd 19.I,l_r_r;L_~J.jr!!~ ~rai ns a r e r and::>mly 
distributej th r ') u ~11Q ut t.h e r ::> ck. Accesso ry l"ilusc0vit p. a l so ; .. ' . 
occurs in is ol a t e d l a th s e l on ga t ed par all el eo t.he f o r ce r 

bedd ing p l anes . 

Th e thi ck ness i s es t i~a t ed f r oo a ir ph o t o~rapbs t o 

be 1 200 f ee t in th e sec t ion n ::> rth a f Me No Savvy Ya r d ; 
2000 f ee t f our mil es s outh o f Houn t Ao.he r s t, a nd a bou t 

1400 f ee t t on mile s eas t of Mo un t P hilip . 

Distinv.uishina Fea tures : Th e Ca rson Volcan ic s gen e r a lly 

• occu py l o w gr oun d be tween rid~e s and esc a r pment s o f King 

'L eopo ld Sands t on e an d \Vart on Sand stone ( fi g . 7 ) • 

.. 
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Figure 7: View D?rth-east alon~ Mueller Ran?6 showing 
McIntosh Gabbro - rig~t foreground (lvorloin by 
Carson Volcanics , warton Sanost.one - shad')wcd 
scarp , El~ee Siltstone and Pentecost Sandst~ne -
left back~raund. Mount n~berst is on the sky-
11T1~ " -

Tbe unit is readily recognised an air photographs 
by its dark pho to- pat tern with parallel narrow, li!th t colo'Hed 
bands which represent t.he intercalated sanest.one beds 

Palaeo~eographic Significance : The Carson Volcanics are 
typical flood basalts , and the OCCllrrence of several amyg­

daleidal pha.ses, and intercalated sandstones show that t.here 

~re at least several separate flows in the section . They 
are the prod1lct of a H~ ,h.c:qyread volc!lnic episode which 

resul ted in t.he accumulation of t.holei tic basal ts throu¥=h'::lu t 

the en~tre Kimberley Basin . 

WARTON SANDSTONE 

Distribution: The Wart.on Sandstone crops aut in the 
King Leopold and Mueller Ran?es, along the n~rth-western 
mar~in of the Mount Cummings Plateau, and in u faulted 
outlier near M~oln Bulla Homestead . It also occurs in tbe 
core 'Jf a faul teJ anticline north 'Jf Mount Acherst . 
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Derivation of Nace : The name Warton Sandstone is derive d 
from the 'Wart on Beds' of Harms (1959), and was fir s t used 
by Dow et a1 (1964). 

St r a tiaraphic Relati onships: The f or ma ti on li es c o nfo r~ably 

be t ween t,he Carson Vol cal1ics and El gee Sil tstone . 

Lith ol o£y and Thickness: In th e Mount Ramsay Sh ee t a r ea the 
Warton Sandstone consists o f mas s ive t o b l ocky, thin b ~dded , 

white, off-whit e or mauve, fine to me dium-gr ained , s iliceous 
quartz sandstone. Interbedd ed s iltstone and flag~y sand-
stone characterise th e t op and bottom o f the Yni t. CIJrrent 

bedding is c ommon. In the field, th e r ock f or ms a t ou ~b, 

si li cified skin on weat he rin~ , and olJtcrops arc l!Ce ner al ly 
o r a n ¥:e brown. 

'l'hin secti :ms soow r ounded ~rains a f qu a rtz, with 

r are ch e rt fragments in a si lic eo ll s ma trix. Th e qu artz 

grains hav.c s ilica ov e r gr owths , so t.be r ock appear s as an 

in t e r1 0ckin g q1l a rtz mo s aic. Mino r in t.e rsti ti a1 seriei te 
is a l so present. 

The f o r oation is estima t ed from a ir photo~raphs t o 
be 1200 f ee t thic-k in the t4argaret Rive r a r ea , n ort.h (') f 

Me No Savvy Ya r d . FOllr 11i1es s Ollt,b o f HOIJnt Amhe r s t 
abou t lOCO f ee t is p r esent und near the n orth ern Cla r .gin 'J f 

tbe Shee t ar~a, 14 mi l e s east-no rth-eas t o f Mount Winifr ed 
an est i lJat ed 1200 f ee t is present. 

Distinguishing Fea tures : Th e warton Sands t. -one f o r os b'J l d 

strike rid ~e s or s ca r p- and- dip fea t u r es (fig .? ) bu t can be 
re co~nised on tb e a ir pho t ogr aphs only by its st.ra t i¥:rapbi e 
posi ti on. The t'J P is Iilarked by a chan~e from a r eni tes t.o 

lutites . 

Pa1aeo.sre09; r a phic Si smi fi can c ~.!.. Tbe Wa rton Sands t one r ep r e sents 
a r e til rn t o qlJ a rtz-san ds t one f a ci e s i 011 owing t he vlllcanis"Cl o f 

t.be Carso n Volcanics . In ~eneral, t he f or ma ti 0n is r.:Il'C ~ mo r e 
fine-gr a ined than tb e Kin~ Leop old Sandstone, but condit i ons 
of deposition must ha ve been very simi l 3. r f o r bo th tbes e uni ts. 

ELGEE SILTSTONE 

DistriblJti on: The El.gee Siltstone cr'Jps Ollt in a lll'J r e o r 
l ess con tinll 0us be l t tbro u ~h th e Kin.g LeoPQ l d and Muelle r 

Range s and a l on g t.be north-west o.ar~i n of th e MOll n t C1lfllr.l in? s 
Pla t eau. This belt is no dified by fau lting in t he King 

Leopo ld Range . It also occurs in a f a ulted out.l ie r near 
Moo l a Bu lla S t a ti 0n, an d in t.he c or e o f a f ault ed an ticline 

n 0 rth 0f Mount Amherst. A minor expos 'lre is in th e C0re of 

th e M0un t. CutllD.in ~s anticline , about e i ~b t cile s n0 rth - north­

west of Th e Goat Paddock. 
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'~~i9n oLName; He.rms (197'J)u·sed tbe t e rm Elgee 
Shale f or t,he unit under discussion, but this wns ch&nged 

• to Elgee Siltstone by Dow e t al (1964) . 

• 

• 

Stratigraphic Relationsbips; Tb e Elgee Siltstone lies 
c on f ormably between the Warton Sands t one and the Pentec~s t 

Sands t one . 

Lithology and Thickness ; The El~ee· Sil tstone consists l ar ~ely 

of maroon sbale and sil tstone wi\.h interbedded thin sand-
stone bands. A dolooitic phase is represented by the 

Teronis Member, which OCCll rs near the ba.se o f the f ormati 'Jn. 
The f oll -:Jw in;,: su ccession was measu r ed thr ~:)Il~h the upp e r 

part of the Siltstone (i . e . excludin~ the Teronis Member) 
in t,he Margaret River three miles north of Me No Sa"lvy Yard. 

A m:J re detailed descript i on is given in Appendix I, (p. ). 

OVERLAIN BY PENTECOST SANDSTONE 

1<3 0' Purple, finely 18.!:!inated shale and silty shale, 
wi~th occasional minor beds o f flag.g:y , l aminated, 
med iur-l t,o fine-graine d quartz sandstone near base, 

and occasional green colQured bands in sha l e near 
t op . 

790' Maroon thinly fla",,)' to fissile laminated s ilt­
stone 'l int e rb e d~:led wi th thinly fla.g:{{y, l a.minat ed 
pale ,~ r een shale and silty shale horizons. Bedding 
planes a re irregul a r in the sil tst'J nes. So:lil1e 
cream t o white, f]a~gy t o bl ocky, la~inated fine­
grained qu ar tz sandstones near bese , becoming l ess 
frequen t t owar.ds t op . Thin do l oni te bands nne 
dolooitic siltstones with s lump r olls a nd ripple 
marks o:lccu r in . tbe (siltstones near t;>ase. 

In :this locali ty the Teronis Membe r is 180 feet 
thick, makin~ th e Siltstone 1160 i' 0e t thick . This thickness 
is Clflin t ained t o the eas t and similar t hicknesses have 
been es tima t ed from the air ph o tographs near MOlln t Amherst 
and near One Tre e Palm Gorge. 

To th e west at a l ocal ity about Dive oiles w~st 
of Mount Pbilip only ab0ut 900 feet are present and near the 
northern margin of the She e t area, some 14 tuiles east.-north­
east of Mount Winifred, th e unit is only abo ut 600 feet thick • 

In thin section, the r 'J cks are t ypically quartzose 
shale which consist of very finaly c omm in1lted ang1llar q1lartz 
grains set in a matrix o f white mica, chlorite and carbonate. 
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Beddin~ l~ well definod , ~nd ~raded be~aln~ 13 oomm~n . 
The red colour it) .'. 0 t.n a.rt nbundant scarlet iron ore , 
probably lim'Jni te , ..... hich OCCIJrs througho'l t the sec ti'Jns. 

The snndstone interbeds are usually fine-~rnined, an~ular , 

lamino.tod, feldspllthlc sands t;)nes wi th 6111ceolJ5 c.er.i.cn t .. 

Distinguishing Features: The El~ee Siltstone ~ene rally 

occupies low ~round between the stron~ rid~es of t~e Wart~n 
.'::ind Pentecost Sandst-:>ne, and wit.h its dark DarQOn colour in 

011 tcrop, and c~rk ph'Jto- pattern , this foro:ltion is rcndl1y 
reco~nizable on t.he air photographs . Its t.op is narked by 

the dis~ppoarance of siltstone and the dev.lopoent of 

dominantly quartz oandstone (fig . 8) (see Teronis Mecber) • 

Figure 8: Gently fo"~ 1 "1'l'Pf' S11tst':Jne vcrlain by 
PenteC'Jst Sandstone. . ....... \". .. LII ... thin s:'Uld -
stone horizons at interv~ls in the shnle 
succession. M~r~~ret River, four olles 
north of Me No Savvy Yard . 

Palaeo~eographic Significance : The Elgue Siltstone probably 
r epresen ts a deeper-w~ter phase in the devel?p~ent of the 
Kioberley Basin . Graded bedding and the ~eneral lack of 

current bejdin~ su~~ests that littla reworkin~ t k place 
after scdicentation . The widespread ccurrence of li~onite, 
which ~ivcs th e typical Llar')')n colour to t.he: uni t is Ilnique 

• in the Kimberley Group; this could be due to deposition in 
deeper wa.ter;' 
1n cli:nate in 

with prec1pitati~n of the iron, or to a chan~e 
Ple source area , which seems rJ'Jre likely. 
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Ter0nis Membe r 
Distri blJtl a n: TtJ !;! TG~ni.'" Ugm~--c-r.>p6· o ,,:t "tn. " th e Kln~ 

.. Le op ol d and Muelle r Ranges a nd in' iso l a t ed e xposures in the 

Moo l a Bu lla area . 

Derivation 'J f Name: 

Ter oni s Go r ge in th e 
defined by Gellatly, 

The name bas been de r ived from the 
Lansdowne Sheet a r ea . The unit was 

Derrick and Pl uDb ( in prep . ) . 

Strati graphic Rel a tionshius: 
pnrt of th e El gee Siltstone . 
t.h e Warton Sandston e . 

Th e Memb e r f o r ms the basal 
It rests c an f c r eably on 

Litholo~y a nd Thickness: The Teronis Menbe r c onsists 

ess:entially ~ f inte r bedded do1.omi t.e , sanuy a nd in pla ces 
oolitic dol omite, mar oon shale, oica ceous siltstone and 
quartz sandston e . SQm~ beds o f do l om! te c 'Jn t ain abundan t 

stromata l i t e s. The dolQQ j,. tic stra t a t en d t o be conc entrn. tal 

in th e uppe r part ~ f t,he membe r whe r e t.hey may f orm r es istan t 

strike rid~es . 

. . 

• Th e f~ ll~wing successi on was measllred through t.he 
Te ronis Membe r in an a r ea about t hree miles n~r th o f Me N~ 

Savvy Yard: -

• 
OVERLAIN BY REMAINDER 01' RT J'"~F' SILTSTONE 

35 1 Fine" g:r i'lL'!ed 'Wili '~e ~ r g rey rippl e marked micace~us 

quar tz sands t one wi th o cc'asi 'Jna l g r ey or fawn weath e r­

in .g sandy ferru~inised do l nmite beds . 

65' Int e rb edded ~ live-weath e rin~ cream, blocky fi ne- ?rained 
d~l~c.ite with st. r oma t :l lith s and f l agg:y, med i'l ID t~ 

fin e- g r a ined grey si lic i fi ed quartz sands t 'Jnes . 

C'Jar se Cllrren t be:Jde d d 'J l ()mi t ic sands t ones a r e 
c OCllJ.'::mly devel ~ped between st. r 'Jma t 'J li tic horizons. 

80 ' Int e rb edded mar a on lan i na t ed qu a rtzose s hal e with 

? rad. ed ben ding S 'JUlc: ~:l 'J.J. e s "'~ t~ ~cr.3r:: i':mal ~re en bands 
and flag~y , thin bed de d fin e- .g-rained fawn qu a rtz 

sandstone . Sands ttone s occu r a t irre~u l ar int e rva l s, 

bll t are r.lo r e COIltlO n near base o f secti ":>n. 

180' 
UNDERLhIN BY WARTON SANDSTONE 

Abo ut 8 mi l es t o th e east , in a n a rea abo llt 3 
mi l es west-north-west ~ f M~unt Geo r ge , do l omitic r ocks are 

of g r ea t e r imp~ rtanc e ; a section :neasllred t hr ough t.h e 

Member in this l Qc a lity cont a ins the f ~ llowin~ s trata : -
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OVERLAIN BY UPPER -PART OF ELGEE SILTSTONE 

-60.1 . . . J3!'.:"I wn. weath e r In!!,- a~lOEi t Oe' t pink ' t o p urple when 

fre~ h . Thick bedded gradin~ t ~ coarse ly flag~y 

t 'JwJ. r ds t 'Jp. Vague 'Jolitic structures . 
22' S~ndy dn :~')r,l i t e . Pink t o purpl e wh en fresh. Wea th e rs 

,-:n:·) :~~n... ~hinly fl a~g:y, mark edl y cr'Jss bedded . 

90 ' Uppe r part san(}.y d o l ':lIuite , p i nk t 'J purple wh en 

fresh and [J.l t c :rnating purp l e t o pu rple-red do l omi tic 

Tb ~nly fl aggy , cross bedd ed nea r top . 
Middle part c onsists of dol 'Jni tic sandst one and sandy 
do l onli te; pink t o purple when fresh. Thinly 

flaggy r e?:ula rly bedded. L')wer part pllrple br own 
very f ine- ~rain ed qu a rtz s andst 'J~ e . Sl igh t l y 
micaceous and probab ly d ol omi tic. Th ! nly fl a.~~y. 

30" M:) stl y tt;;,., c 1. e ('I T pl a ty t o fl ag.g:y mi c aceo us fine­
~rained s andst one a lte rna ting with pink dol omite bods 
2 fe Rt t o 3 f ee t thick. 

13' Fine- gr a ined l i:UD.i l.d. t ~ d mica ce :J us qu a rtz s andst0ne . 
Colou r r edd i sh- br owh. 

25' Coar~ .. · :, .:· ·n . ")~p:y d() ] 'J l1l ite~ wea th e rs da rk br own, 
r eddi sh purpl e wh en fr esh . Sli gh tly br ecci a t ed in 

240' 

places, some 
stroI!lstolite 

beds silicifi ed . Capped by domed 
c o loni ~8 up tn ~ f ee t across. 

UNDERLAIN BY WARTON SANDSTONE 

Nea r Thursday Creek, further t o t.he eas t, in the 
eastern part of th e Muelle r Range t he same gene r a l sequ enc e 
prevails, but th e thickness a f th e unit is 460 fee t. 

In thin sectian some 0f th e sandy bed s of t he 
Teronis Mecb e r contain angula r ~rains of n icrocline and 

.plagioclase. 

The st. r oma t oli t es of '~ tHj i'l ~mber appear t o be only 
·o f one t ype. They a re f o r med of cl ~se1y packp.d dIscre te 
vertica l cyli nde rs r anging in dianeter froe i " t o ~ II, 

trave r sed by fine, ~ently domed c')nvex-upwa rds laminae . 
Ea ch cylind e r is bou n1ccl by a wall up t o 1/ 16" t hick. In 
~ros s f orm t he col:)n :i.cs form continuous beds up t o 12" t hi ck, 
WIIi.le in t.ne e ns t, e r nmos t ou tc rops t.end t o 'J ccur a s dOlile s up t o 

3 fe e t across, bllt tbese a r e no t a lways apparent. In thin 
• secti on fine ~rains ') f quartz Bnd f eldspar a ccen tu a t e t he 

l aminae . 

• 
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•• Distinglli,§h).!V< FelJ,.t~res:_ 
poorly exposed , but some 

.. ' 
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_The Teroni.s MQmb.e~ -~ i. .G Ilounlly 
beds, part icularly the doloci tic 

strata near the t op crop 'Jut r easonably well and provide a 

. -

'. means of del ineating the uppe r b01lndary of th e uni t O:ln th e 
Th e base o f t.he uni t is ta.k en at the 

disaJ:j"i-'~:::.l:l.r.. ce 0 f bl ocky a r eni te s, t.he t op is taken at t.be 

chD.r~_!!e i:"J:7.! essen '~ially sandy 'Or dolomitic stra t.a t o Ilar00n 

shal e or sill;~ t onsw 

The Te r onis Member r epresents 
a t e!!!po r a r jr s ~ja~_ l OHiJ~¥, o f the b U!:: i n !) f (h~p'Js i tian of the 

El?:e e Si1 t::;t {) ;·\ ~ ! . .-whict; was accompanied by t.be forma ti ()n 

o f calca reous 0T d ~lo lni tic sediments. The stromatolitic 
an d c lJrrcnt hcJtJed do l omit e s were p r obably depos ite d in the 

inter tidal l. Jne . No rma l shale nnd sil t st.one f 'J min .g 

oondi t.i 0nG we T ~, ::: - r:>~ tablished af t e r t.he Teronis Membe r was 

deposi t ed and the transiti on is marked by th e 'J CCllrrence 

'Jf slump r olls and r ipple marks, wbich sll g'?est an unstable 

environme nt ·;~ t this tj.m e . The t op 'J f t.he uni t ' gr ad.es into 

the El gee Siltstone . 

• PENTEC OS T SA!;n ::· 'I'0:·1~ 

• 

• 

• 

DistrihlLtion : The Pentec os t Sands t one occupies ID'JSt 'J f th e 

north-cent:r:al portion 'J f th e W::l1lnt Ramsay Sheet a rea , a nd 

includes t.be M'J1Jnt Cummin gs :t'l a til;;! 1;lu and t.be King: Le'Jpo ld and 

Muell e r 

f ault ed 

Ra n ge s . There is 

outli e r ne a r Moo l a 

als0 a soall 'J 1J tcrop 

Bulla Homestead . 

in th e 

Derivat,i'Jn 'J f Name: The n ame was first us ed by Har i1lS 

(1959) who s u bd ivided the Wart on Beds of Guppy e t a1 (1950) . 
The name is de rived fr-om t.be Pentec ost Ranges o f t.b e Car.lbrid.ge 

Gui'r 1: 250,000 Sheet o f t.h e East Ki mbe .rl e y· Division . 

Str<?t,i gra"ph ic Re l a ti onships: The unit li e s c onfor mnb ly be tween 

the El gec Silts t on e a nd the Hi lfo r dy Fo r ma ti on o f th e 
'Jverlying: CrQwhurst Group, uu t 'ii-:"'. :""'>: ~ f.,_:;'r_' 3.S the t.op of t.he 

form a ti on is ~ ro ded . Th e upper pa rt of th e PentRco3 t 
Sandsto ne has been mapped as th e Maunt ABhe r st Member. 

Li t.h.2.1..:?..s;{-.:..";>~nd Thickness·: The Pentecost Sands t one consists of 

a t hick series o f c oarse to med iuu- ~rained th inly bedded t o 

laoinatcd quartz sandstone beds, which a r e gene rally massive 

t o blocky in outcr0p, inte r bedded wi th t.hin s equenc e s o f 
purplj sh fine-grained sandstone, shale and siltst'Jne • 

Ri pple Darks are abundant, a nd current beddin.g is a c ommon 

fea t ure. Glauc oni t e has been r e c ') rd ed froE shaley members 

on t he 1i ss-ad e 11 Sheet (Dow e t a1 1964) bu t ha s no t been 

encountered in the present area • 

i 
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'" "- A secti on measured throu f!~ ttr e Pentecos t Sandstone 
.in *,"'p' . h QQ"'walto..,~ ",r Doco.d ~ o rtj e Cr eek , about 10 o.i l es 

n orth-west -:) f M'Jl1nt Amhe r s t HOIiles t ead con t ain~d the following 
success:ion. 

OVERLAIN BY MOUNT AMHERS T MEMBER 

260' Rubble on l y : purpl e fl aggy fine-grained, 
sl i ¥ht ly fe rru ~in'J'ls quartz sandst'Jne . Cl ay 
pellets, mu d cracks and 0 ccasional l oad casts 

present. Pr obably in t e r bedded wi th purpl e 
siltst0ne and shale . 

75' Purpl e and, near t op , y ellow weatheri ng purple 
fla~"y and b.l ocky, mode r ately well sor t ed quartz 
sandstone . Silic a luatrix in some beds; in 

o th ers little o r no @a trix. Iron axid2 dus t 
gives purpl e co l or a ti on. 

65' P ')') rly exp'Jsed : p11rpl e f l a.g?y fine- ~rained q11artz 

sands t one con t a inin g- ab un dan t clay pell e t s . 
Probably int er bedded wi t h purpl e siltstone . 

25' Red - br own weatherin~ , white Qass i ve and fla~~, 

well l amina t ed fin e- g r ai ned qu a rtz sandst~ne with 
a silic a mnt rix. Wel l s0rted, cross bedded . 

25' Whi t.e , fri abl e fin e- gr a ine d quart z sandst ~:me . 

70 ' Red- br own wea th e ring , wh i t. e massive and flaggy, 
well l a.r:J.ina t ed, fine - grained quartz snndstone with 
a si li ca ma tri x. Well s ort ed , cr~ss. bedded . 

150 ' Ve r y p()o r ~u tc rop : pr obably essential ly purpl e 
si lt.y sequence . 

3D' Yell~w su r faced , white , fri abl e , cassive t o bl ~cky , 

t.hick bedded fine - ¥: rained qu a rtz sandst one wi tb a 
clayey ma trix . 

110 ' Or ange surfaced , wbi t e t bl ocky t o thinly fl aggy 
fine- gr a.ined quartz sands t one wi th thin si 1 ty 
sands t one parti n.gs . 
cr'::> ss; bedded . 

Silic a mn trix . Ripp l e mar ked, 

125' Dark purpl e , pink- T;>urple , whit e and .g r t) cnish fine ­
grained sands t one (mainl y qu a rtz sands t one with 
iron oxi de dus t in the ma triX) . The purpl e 
sandst~ne is 11sually micace~u s, someti~es sili c eo us 
and s ome times fri ab l e . Clay pelle ts are coornon . 
Frequent wh ite l eached s ilty sands t one part ings 
occur, but fo r m onl y a very minor par t ~ f th e 
s equence . The beds a re capped by a 6 f~e t thick 
bed of massive c oarse-grained, po orly sorted quartz 
s andstone containing pu r ple clay and silt pelle ts 
and .gr an1lles • 
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70' Purple or o ran~e surfa o ed white and pq~ple b10 cky 

thick t o thin fln e- ~rained qu art z sanos .t :::m e wi th a 
silica o r si lica-iron ?xide matrix • 

300 ' Poo rly expos e l: white t o purpl e flag~y t o bl ocky 
coarse- -grained quartz sandst::>ne c onta ining 

abundant purple clay pellets. Fri ab le. Has a 
fin e- grai ne d s and Qatrix. Ri pple marks SGen near 
base . 

150 1 Oran~e surfaced, wh i te, b10cky and enss ive, 
friable and silici f ied, fin e and TJed i1ltl-q:rained 

quart~ sandstone. The fine - grained sandstone 
has a s11iea c emen t, blJ t t.he med ium- ,gra in e d sand-

stone tends t.o have Ii ttle or no cement. Occ·ns i ona l 

cr'J Ss beds. 

90' Oran~e surfaced, white thin bedded , fine-grained, 

well s o rted qu ar tz s ands t"::me wi th a mi nor silica 
Qat rix. Bl ocky in l owermos t 5 fe e t, th en becomes 
fla~,gy and fri able .. 

1645' 
UNDERLAIN BY ELGEE SI LTSTONE 

In this area th e overl ying Mount A;ilbe rs t Mecber 
is probably a bout 500 f ee t thick, s o th e t o t a l thickness 
of the Pente cost Sandstone is abo ut 2150 f ee t. 

Little l a t e ral lith 0 1~~ical v ari ati on has been 
dete cted in the Pentecos t Sandstone (excludin~ th e Mount 
Amh e rst Metlber) in the Mount Ramsay Shee t a rea . 

The Pent ecost Sandstone i s esti~ated f rom ai r 
pho t ogr aphs t o be 2900 feet t.hick a l ong Liga Creek and about 
2500 fe e t thick 14 mil es east - north-east of the Goat Paddock. 
Dow et a l (1964) give a measured thickness of 3625 f ee t 
t o t.he north-east of the present area . 

Distinauisbin& Features: The Pen tec ost Sandstone is readi ly 
rec o~nizable on t.he ai r phot.ographs by its broadly band ed 
ph 'J t'J pa ttern and its ov e rall hi gh degr ee ') f r esis t an ce t o 
eros i on. 

The ba.se o f th e uni t is t aken a t a point in th e 
succession wh e re a renite s become t he dominant litho l ogy . 
The t op is ~radati onal ( s ee Mount Amhe r s t Membe r ) • 
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Palae-::lfleogranhi c 51!lT]i fir.ao.c e : .. 
t o be the pr oduc t of deposition 

Tho · ~ Ch,~e~st Sandst one appears 
on a broad continental s belf -

a l thou.gh shallow-wate r st, ru ctu r es a r e abundant in t.he finer 

grained r ocks, t.be a reni tes are in general l acking in t hese 

strllctures. The more fine-~rained r ocks may be coast.al , 

la~oonal deposit.s, while the arenit es may be ne riti c deposits. 

The deposit i on of the Pent ec ost Sands t one probab l y accompanied 
a gene r a l shal l owing of the Kiuberley Basin. 

Mount Amherst Member 

Distributi on: The Mount Amhe r st Hernber is e¥posed wide l y 

in the Mount. Cummings Pl a t eau. It bas no t been r e co.gnized 
ou tsi de th e Mount Rar::lsay Sheet a r ea . 

Reference Area: 6.7 ~i l es no rth 10° east o f the confluence 

of t.be Mar~are t and 01Donnel l Rivers , to the wes t o f Li ~a 

Creek. 

Derivati on 'J f Name : The nar.le is derived from Moun t Ar.tberst, 

the highest known po i nt in the Mount Ramsay Shee t a r ea . 
Stratigraphic Relati onships: Th e Mount Amherst Memb e r is the 

uppe r most part of the pentecos t Sands tone ~ The Membe r is 

conformably overlain by th e Hilfordy Forlilation of t.he 
Crowhurst Gr oup . 

• Lithology and Thickness·: Th e unit consists a l ::J.os t excl1lsively 
of white massive and blocky, cross· bedded , fri able t o sili cified 

coars e-grained poorly sorted quartz sands t one . The sand-

stone is pebb l y and cobb l y in p l aces , particular ly in the 

easte rn part of the a rea. Peb bl es o f r ed jasper are 
c ommon, bu t vein quartz, quartzite and quar t z - sandstone a r e 

predominant; they are · inva ri ab ly we l l r ounded . 

Several 5 t o 10 f O'J t t h i ck beds ':I f f e rrll .g:inou s 

quartz sandst'Jne occur a t inte rvals throu~hout t.he successi'Jn . 

In thin section t.he L1ut r ix ca.n be s een to c'Jns i s t 

of s econdary si lica ove r growths . 

The unit is a~out 500 fe e t thick. 

Distin.!Zuishing Fea tures : The Mount. Ar.lherst Membe r p r oduces 

a disti nctive photo- pattern , mar ked by p r omi nent j oin t-l ines . 
Th e ba.se of the unit is more res~an t than th e underl ying 

stra t a and is marked by a change in Ii tho l og:y from an areni te­
lu ti t e sequence t o an exclusively a r eni te s eq1lence. 
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The top -:> f t.he uni t is transi t.i :J n~),. and i nd i s t.inct, 
but is t a ke n a. t t.h e fir s t appear anc e 'J f l u t~t e s. 

Palaeo~eo~raphic S i ~nific anc e : 

sandstone c omprisin~ th e M e~be r 

The C0nr se ~rai n of t,he 

is in con trast t o the 
und erlying and ove rlying stra t a . The Membe r was pr 0hably 
deposited in a li t t or a l-ne r i tic environment. The 
a bundanc e o f cr'JS$ beds i-ndi c ~ t e s s tr 'Jn~ curren t ac tivity. 
The abundance of j aspe r fra~en t s pr obab l y indicates SOJil e 

change in the s'J llrc e a r ea . 

Distin~ui shin.g Fea tures: Tbe Mau nt Amhe r s t Membe r i s 

re co~is ed by it s c 'Jar se , C'lrren t bedded sands t one l itho l ogYt 

a nd its s tra ti gr aphic positi 'J n. It i s eas ily r ecognis ed 
~m a ir ph o t 'Jgr aphs by its s t ron ·g: ly j J inted , pal e pho t o 

pa tt e rn; t.h e j oint.in .g: is d11e t o de fo r~at i on of t.be c ompl e t. e ly 
a r enaceol1s s e q11 en c c . Th e und e rly ing sandston e sec t i on is 

l e ss j oi n t ed bec a 1)se o f th e s o f t e r in te r bedded shal ey beds. 



RecK UNIT 

PENTECOST 
Si..NDSTONE 

MOUNT 
..:J1HERST 
MEMBER 

ELGEE 
SILTSTONE 

lIlhP 
SYl1BOL 

BKp 

Bka 

BKe 

Tl .. BLE 7 

LITHOLOGY 

Excluding :HembEll;:~:· White to Purple, 
fine, medium a~ld coarse-grained 
quartz sandstone; purple silt­
stone a~d shale. ~lld cracks, 
ripple marks and cross-beds oomGon 
in Parts of seguence. 

White, massiv~ and blocky coarse 
grained quartz sandstone, 
pebbly in places. Cross beds 
cormnon. 

Excluding Membert Maroon thinly 
flaggy to fissile laBinated silt­
stone shale and silty shale; 

__________________________ -=rrQ~·n~or~g~uartz sandstone. 

TERoms 
MEMBER 

W1..RTON 
Si.l'IDSTONE 

CiiliSON 
VOLC"-l.NICS 

KING 
LEOPOLD 
SAT1)STONE 

Bkt 

BKw 

BKe 

BKI 

Dolomite, sandy dclomite, maroon 
shale, micaceous siltstone, 
quartz sandstone. 

:tv'lassive to blocky fine to medium­
grained quartz sandstone. 
Cross beds eomreon. 

Green saussuritised basalt 
or Auart~ dolerite, pinl( 
cross-bedded feldspathio 
sandstone, minor fissile mic­
aceous siltstone. 

White to pink blocky to 
massivo, medium to coarse 
grained quartz sa~dstone, 
pebbly in places. Minor 
feldspathic sandstone. 
Oross beds and ripple 
marks comnon. 

SUJvilJ.RY OF STRkTICRi1.PHY KIlViliERLEY GROUP 

THICiGJESS 
IN FEET 

2150-
2900 

500 

600-
1160 

180-
460 

1200 

1200-
2000 

0-2100 

PHYSICGR.i:l.PHIC 
EXPFcESSION 

Resistant; forms series 
of strike ridges and 
shallow valleys. 

Resistant; forms 
craggy hills, 
cuestas. 

Poorly resistant, forms 
valley. 

Poorly resi8tant; 
forms valley;low 
strike ridges 
near top. 

Resistant; forms 
cuesta. 

Poorly resist~1t; forms 
low undulating country 
with o~casional strike 
ridges. 

Resistant; forms cuesta 

DISTFtIBUTlmJ 
CF EXPOSURES 

King Leopole and 
Mueller Ranges and 
extensively in 
}''lount OUP.1nings 
Plateau., Moola 
Bulla district. 

King Leopold 
and Mueller 
Ranges and 
around perimeter 
of JvIount 
vurmlings Plateau; 
lloo1D. Bulla 
district. 

King Leopold and 
Mueller Ranges; 
north western 
perimeter of Mt. 
CU;~:"-;lings Plateau; 
1'-':001a Bulla 
district. 

King Leopold Range; 
part of lY.tueller 
Range; north east­
ern periEeter of 
Mount C:ur:nnings 
Plate2.u, Moola 
Bulla district. 

STR.I:..TIGR11.PHIC 
REL.tl.TIOI:SHIPS 

Conformably overlain 
by Hilfordy Formation. 

Topmost beds of 
Pentecost S~~dstone 

Conformably overlain 
by Pentecost Sandstone. 

Basal beds of Elgee 
Siltstone. Rests 
conformably on 
Warton Sandstone. 

Conformably overlain 
by Elgee Siltstone. 

Conformably overlain 
by Warton Sa~dstone. 
In places sits uncon­
formably on Lamboo 
OOE.plex. 

Conformably overlain 
by Carson Volcanics. 
Rests unconformably 
on Speewah Group in 
places, conformably 
in otherso 

Jointing prominent. 
Pebbles and cobbles 
more CODmon in east. 
Jasper grains ~~d 
pebbles e prominent 
component. 

lIlal'oon or red colour 
distinctive, some thin 
green bands present. 

Includes dolomite beds, 
contain abundant 
abundant stromatolites. 

In places difficult 
to distinguish from 
Hart Dolerite. 
Chalcopyrite occurs 
in lowermost flows. 

lI~ contain shale 
interbeds in places. 
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CROWHURST GROUP (N e w Name) , 

Distribut1 0n: ExpaslJr e s 'J f th e Cr'J wburst Gr0up a re restricted 

t o a n area extending 12 miles west, 16 mile s eas t, 15 miles 
n'Jrth a nd 5 mi l e s s out.b o f th,e juncti on o f th e Mn r ,gar et 

and O'Donnell Rivers, in 

Maunt Rams a y Sh ee t a r ea ; 
the O'Donnell Syncline . 

the na r t he rn part of th e 

the exposures a re mos tly within 

Re fe r ence Area: Th e UlQst c ompl e t e sect.i0n can be obse rved 

a l a n g t.he eastern " bank Qf Li go. Creek a r 0und Ln ti t1ld e 18 'J15, 

South, a nd thi s is dcs i ~na t ed a s t.h a r efe r ence a r ea . 

De rivati an o f Name : Th e name has been taken fr QQ Crowburst 
Ga r ?e , which is si tu a t ed on th e wc st-fl owin ~ part of t he 

Margaret River, within th e King Leopo ld Ran ge . 

Copp 'Jnents: Th e Group conta ins, in ascending ord er, the 
f ollowing r ock units:-

Hibberson Do l o~ite 

Colle tt Siltstone 
Li oga Sba l e 
Hi lfor dy Fo r~at i o n. 

Stratigraphic Re lati onships: Th e Cr owburst Grou·p c onforoo.bly 
ove rlies tbe Kimberley Group and is unc onfor mab ly ove rl ain 

• by the Col ombo Sands t one and r ocks of tbe Louisa Downs Group . 
Th e base ba s been s el ected a t a lithol ogical chan~e similar 
t o th a t marking th e ba s e of the Bast.i ~n GrolJ p (':I f Dow e t 0.1 
1964) in the h0pe ' th a t t he two bo un dari e s may be i soch ronous. 

Li th ol ogy and Thickness: Th e only sec tian of th e Group 
CleaslJred - t o tb e north of Cr 'J whllrst G 'J r .(~m - cont,ai n ed 475 

f ee t o f strata , blJt as th e s1Jcces si ':ln here , a s els ewher e , 
is unc onformably ove rl a in by th e Col ombo Sandston e , this 
fi gure can only be regarded as a c in i mui.l estima t e of t.he 

':I ri gina l t.o t a l thi ckness . It can , howevE r, be t aken as 
be in g indicat ive of th e gene r a l or de r of th e maxi mum 
prese rved thickness . 

Th e lith o lo~y is discussed in th e descripti ons of 
th e compo nent f o r ma ti ons. Th e strat i g r aphy of th e Group 
is summar ised in Tab l e • 

HILFORDY FORr1ATION (New Name ) 

• Distributi on: The Hilfo r dy F'J rr:la t i'Jn i s exposed in the 
eastern , n 'J r th e rn and west e rn parts of the O'Donn ell Syncline. 
It 'J ccurs cainl y in th e hilly p erioete r of a wide va ll ey 

• 
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which surr0under t.h e oonf1.'l:3nCe o f the Mar .garct and 0 1 Da nn ell 
Rivers, bu t 5 ()Cle/~l}t~~8P~as twards t a near MOlln t Amherst and 
isol a t ed eXp051JreS a CCllr t :> the n orth-west a f Li ga Creek • 

Refe r ence Area: A r easonably complete sectl ()n 'J f t,he 

Fo r~ati a n accurs i n an a r ea surroun d in~ a p0int 6 . 6 miles 
n 'J rth 1 0 :) east 'J f the conflu enc e o f t h e Mar gar et and 0' Donnell 

Rive rs. Th e a r ea i s designat ed as th e reference a r ea . 

Derivati on of Name : The name is de ri ved fr om Hilf 'J rdy Creek, 
a newly named stream which fl QWS i nta the Mar gar e t Rive r 

near Cr owhurst Go r~e . 

S tra tleraphic Re l a ti ':mshlps: Th e Hl1f') r dy F') rma ti on conform­

abl y overli es th e M0unt Amhe r st Membe r a f the Pent ecost 
Sandstone a nd is conformably ov e rla in by t,he Li .~3 Sh a l e . 

Li th a l o«y a nd Thickness': 

Creek) the unit is about 
In 

100 

t he r e f e r enc e a re a (near Li ~a 

f ee t t hick (ph o t o- es timB t a) 
and consist,s 'J f three main, c l osaly inte r bedded , Ii th ol 'Jgi es. 

Purpl e, fla~~y and bl ocky, fine - -?: rained r ippl e- marked 
qu artz sandst.on e , wi th a n i r on OXi de- sil ica ma t ri x and 

• containing ri pple mar ks, is pe rhaps t.he main r ock type , 

• 

• 

• 

but pu rpl e , thinly fla.g:gy , l a.r.J.ina t ed , s li gh tly micaceo us, 

f e rru gin':ms si ltstone is a lm'Js t. as abundant, e.s is purple, 

fissil e , l aminat ed shal e. Some inte r bed s 'J f p ink or wl1i t e , 
bl 'J cky to massiv8 , fine - gr a ined quar t z sandst,o ne c o nt o.inin~ 

pu rpl e clay p elle t s occur i n t.h e success i on, a nd r a r e 
int e r beds of pu r p l e, coa r se- grained qu a rtz sands t,o ne wi th a 

catrix of i r on oxi de a n d silica a nd c on tainin ~ c onspicuou s 

~rains of r ed j as~e r, a r e a lso p r e sent. 

In t.h e Cr'J whurst Gor ge a r ea the Hilf 'J r dy Formation 

conta ins simila r lith ol ogi es . Th e bas e of th e uni t is 

~rad.a t.i onal fr om t,he und erlyin~ Moun t Amherst Membe r and 

therefore diff i cul t t o p r ecise l y de fine . h s ect i on 
measured i n thi s a r ea (Pho t o- r e f e r enc e MR4- 45-l 2) c on t ains :-

OVERLAIN BY LIGA SHALE 
5' Whit e sllrfac ed , white t o buff fla.g:~y t l) bl :1 cky, 

l aminat ed , well s ort ed , fin e- grained qu a rtz-sandstone 
with a silica ~atrix. Has smoo th bedd in g pl an es. 

8 1 Purp l e surfa c ed , white t o purple, r:l. ag:~y a nd t hinly 

flag~ , fine -~rain ed qu a rt z sands t~ne int e r bedde d 

with purpl e ferrl.lgin o11s si lt st')ne and shal e . 
Abund a n t mu d-cra cks, l oad Qas t.::s , ri pp l e narks, clay 

p ell e t s and -2'.: r aoves of unkn0wn o ri '!l' in. 
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18' Purpl.c, ' ·lap.gy . .fin e · t o mecium-~rained quartz 
sandstone with an iron oxide-silica mnt rix. Minor 
inte r beds ')f c'Jars e - grained quartz s ands t.one and 

• ferru ginous siltstone. 

• 

• 

-. 
• 

.. 

10 ' Purple , blocky , nejiul!l bedded , poo rly so rted, coarse 

and v e ry coar se- gr ained qu a rtz s andstone wi th a 

weak silica mat rix - iron o xid e dust in t.h e na t.rix 

gives th e purple c ol o r a ti on . Granules and coarse 

~rains of re d jaspe r a r e c ommo n in th e r ocks . 
Interbeds 0 f pu r p l e medium and fin e- graine d q1l a rtz 

sandstone . Abllndant cla y pe lle ts, ri pple marks 

and some cross beds . 
28' Purpl e , fla?~y, fine and ve ry fine-~rained , fe rr­

u gin()1ls, micac e'Jlls sandst')ne with 'pu r ple f e rru ,gin')us 

siltstane partings inte rb edde d with .whit e t 'J light 
purpl e flag (Zy and bl 'J cky, fine - grained , 9')flrtz 
sandstone wi th a silic3.- iron 'J xide ma t.rix . Ri:pple 
marks, l'Jad C9.sts and pelle t impressions are common . 

22' Whit e surfaced, white, blocky t o ~ass ivet medi um 
beJdej , fin e t 'J med ium- gr a ined qu a r tz sandstone with 
a silica ma trix, i nterbedded with purpl e t o grey, 
bl ocky, coarse-grained qu a rtz sandstone with an 
iron ') xid e-clay ma triX, nnd pu r pl e , fla~~y , fine­
f!:rained qu a.rtz sa ndstone wi th a silicn- ir'J n 'Jxide 
matrix . The l a tter type c on tains par t i ngs ":I f 

f erru g: inous s iltstone with abundan t cla y pelle ts. 

UNDERLAIN BY MOUNT AMHERS T MEMBER 
OF THE PENTECOST SIltIDSTONE 

· Distingllishin~ Fea tures: In most a r eas the base of the unit 
is marked by a sharp c ban~e in li th ol ogy fr oI!l. wbi t e quartz 
s andstone t 'J interbedded pu r ple sandst'Jne, siltstone and 
shale, but in the Cr 'J whurst G'Jr~e a re a t he base is n'J t 
dis tinct and has been t aken a t a poin t in t he s'lccession 

.ti on of lithologies become s prono unc ed . The 
t op of t.he uni t is dist in ;Z:'lish e d by t.h e appear ance of green 
shal e , and th e disappear an c e of bl ocky arenit es . 

Palae'J 2€ographic Significance : ShallQw water bottom st.ructures 
and cr ~ ss beds a r e co~aon in the Hi lf~ rdy For ma tion, and 
it s eems l ik ely th a t the unit was deposited mainly ')n a 
brQad shall 'Jw c oas t al shelf . Th e unit r epr esents a 
trans iti onal phase be tween t he depos iti on of t.he Pent ec () st 
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Sandstone (t>y. tracUo,,- currents) and the deposition of the 

Liga Shale (from suspension). Th e significance of the 
purple cololJrs which ch a racte rise tb e unit is n'Jt clear; 

whether the iron 'Jxide was deposited in the f e rric 'J r 
• ferrous stat.e is unkn'Jwn. 

The d e~ree af lith010gical similarity be tween the 
Hilfordy Forma ti on und th e Mendena For ma ti on (the l owerr.ost 
unit 'J f the Bas ti on Group, which overl~es th e Pentecost 
Sandstone in t,he nQrth-eastern part of the Ki mberley, re·gi0n 

(Dow , et al 1964)) l eaves little doubt that th e two are 
partly, if no t wh'Jlly contemp0 r aneo lls. Like th e Hilfordy 
Fo rmation, the Mendena Formati 0n is ov erlain by gr een shale. 
There is na r eas()n t o silspect th a t th e deposi ti0nal surface 

did no t extend contin')ously from the MOllnt Rat1say Sh ee t area 
to beyond Wyndh am . 

LIGA SHALE (New Name) 

Distribution : The Liga Shale is rarely well exposed, but it , 
craps out in wid ely scatt ered l ocaliti e s around the 
perimeter of the Margaret-O'Donn ell Valley . 

.. 
• Reference Area: The bes t exposure of the uni t OC C1lrs 1n an 

• 

• 

• 

area surrounding a p0int 6.5 mil es north 10 0 east of the 
confluence 0f the Mar.garet and 0 1 Donn ell Rive rs; this area is 
desi~ated as t,he reference ar ea . 

Derivation of Name: The na~e is derived from Li ga Creek, a 
newly named watercourse which fl ows from t he north, p~~t 

the reference area , t o join th e 0 1 Donnell River. 

Stratigraphic Relati0n.ships: The Li l2:a Shale is conformably 
und e rla in by the Hilfordy F'Jrmati on and is conf0rt1ably 
overlain by the Collet.t, Sil tst0ne. 

Lithol o gy and Thickness: 
Creek) the Li ga Shale is 

In th e r efe renee a rea (nesr Lign 
abou t 150 fee t thi ck ( pho t.o - es tin" t e) 

and near Crowhurst Gorge 130 f ee t has been me9.S11red . The 
unit is late ra lly llniforr::J. in lit.h'Jlo~y anj consists 'J f gre en 
fissile shale with min'J r s andst one and siltstone i nt erbeds 
in its lower half. 

The succession in the refe renc e a rea is nl~los t 

identical t o that ::neasl1red near Crowhurst G-:l r ge (Phat'J 
Refe rence MR4-45-13) set ou t be l owl-
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Green, _ .lissi.Ie, sli ~ t,l.y micaceolls shn.le wi th 

occasi onal purple l aminae and bl ebs . Po~rl y 

exp 'J sed. 

70' Green, fis s ile, l ami nated and non-laminated 
shale, in~ e rbedded wi th minor li1 ic aceous ~reen 

siltstone' and v e ry fine - g:rained mi c aceous silt 

s andstone . Poorly e xposed . The p r opo rti on of 

sandst(me a nd si 1 t.s t one decreases upwards. 

130' 
Mud cracks a nd ~ sci llo.tion nnrl curren t ripple 

marks -::>ccu r in t.he l ower part Qf the secti on in t.he r e ference 

area, but t.hes e have nat beem n Qted in the Crowhurst Go::> r ¥e 
section wh e re th e e xpo sure is ''po,~·. 

A. R. Turner (~~DEL) desc ribes a t.hin secti ~n of a 
typical shale sample (4.41.108) as c ') nsistin-g ':I f Unl) :'le r ous 
angular t o suban~u l ar quartz !tVlins which have a size 

distribllti~n in t.he range 0 . 0 4 t:> 0.02 nrJ. set in a r ac ryst o.ll-
ized o.raillaceous r:mt. rix. The quartz has been r ecrystallized 

• and no.ny of the g r ains a r e e l ') n ~ated pa r a lle l t o the 

" 

• 

laminat i ons. The a r gillaceous ma trix bas r ecrysta llized t o 

form musc ovite , sericite a nd chlorit.e. These :::J.inerals have 

a mar ked subparallel orientati on a nd i ~part the fissility or 

inCi pient schistosity t o t.he rock. The l alJina t ed t.exture 
is f orced by a lterna t e r e l a tiv ely h i ~h a n d r e l a tive ly l ow 

concentrations '.)f finely diss·eoinated iron oxides. In some 
l ayers the irat) f o r ms a~.gre.g:at.es but in a thers only stains 

t.he individual mic a l a ths." 

Distingu ishing Feat1lres: The base a f t h e uni t is t.aken a t 

t,he appear anc e of .gr ee n s hal ej this co incidE'S wi th the 

disappear ance of blocky areni t es. An abrupt co l olJr chan ge 

occurs at the top of the unit, where ~reen shale ? ives way 

t o purple Siltston e , o r purp l e silty do l omite. 

Palaeo~eographic Significanc e : The Li ~a Shal e is clearly 

the , p r od', ct 'J f a n envir ':mnent, qUi te distinc t froQ th a t which 
pr evail~d durin~ the deposition of th e Pentecost Sandstone . 

The n ost strikin~ aspect of the shale - its .g: re~n 

col ou r at i ':>n - sugges t s that the un! t cay have been dep'Jsi t ed 

under r educing conditions. Ar!t'lI!lents c oncernin~ tha cause 
of t.b e gr e;en col ouration must t a ke into acco ... nt the ab rupt ' 

chan.ge t o purple in the sllcceeding uni t; t.he two uni ts 

have e xpe ri enced sirui1.ar p'Jst - dcposit.i'Jnal histories and it 
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is r easonable . t o infe r that ·th e colours are the r esul t of 
the inherent chemic's:l pr ope r ties of th e deposi ts, a l th'Jugb 
the increase in;trainsize a nd (perh aps) pe r meabi li ty between 

the Li ga Shale and C011et·t ·. Silts t one c ould be responsib l e. 
Th e prevalence cd o sci lla ti ~n ripple marks and mud cracks 

in the l ower half of the unit shows that the sedimen t a ry 
s11rface was S' ffi etimes very near , and s ')me ti t;]es , a!) :>v e wa t er­

l evel. Th e ir absence in the upp e r hal f of the unit and t.he 

disappearance a f sandy strata su g~e s t a c'Jntinual i nc r ease 
in t.be wa t.er dep th and, pe rh aps t.r nns gr essi on . Most 'J f th e 

11ga Shale was pr oba bly deposited fra ~ su spension . 

COLLETT SILTSTONE (Ne" Name) 

Distributi on: Expos l1r es of the Collet t Siltstone occur 
mainly n orth o f t.h e O'Donnel and Ma r garet Rive rs, bllt s-:lme 
ext enj t o t he sou th of th e Ha r.garet from n en r Cr')whurs t 

Gorge . 

Reference Area: Exce l l ent exposllre s -:If th e unit o ccur in 
t.he Crowhu r st G-:lr ge a r ea . The reference a r ea i s neaL" Crow-

hurst Go r~e, in the vicinity -:I f La titude 18° 17'8, Longi tu de 
126°26' east, a few b~ndr e d yards t o the north - east of 

the bed of the Ma r gare t Rive r. 

Derivat i ::m of Na.-neL The nat"Je is taken fro::m t.ne Col l e t.t Cl iffs, 

a newly name d feat'Jr e a l on g the c o::mrse o f t.he Mar .gar e t Rive r. 

S tra ti S!: r apbir. P.~el at.ionships : The Collet t Silts t one co nfor m­

ab l y overlie s t.be Li ga Sbale and is (''0nfo mably overlain by 

th e Hib be r son Dolomite . 

Li tho l ogy a nd Tht£Y;ll_~§..§J... The uni t consis ts p r edomi n an tly 0f 
pu rple and gr e en Siltstone; thin interbeds and lense s of 
o ther r ock types a r e present . The f ollowing section was 
measilred in the r eference a r ea:-

17 5 ' Pu r ple and gr een, brittle, fissile, l c.mi n a ted 

siltst one containing r are 2"-1 2" thick interb eds 

20 ' 

of whit e stlty dol omit.e, s andy dol omi t.e and dJ l oo.it ic 

sands t one (coTUoonl y with "ro l ling" beddin~) and 
v e ry r are interbe ds ~ f ~reen, pyri tic , ch e r ty 

siltst0ne which a r e c 0nfined t o the uppe r 100 f ee t. 
Purple and ? r een brit.t, l e , fi ssi l e, l aminat~d 

silts t ~ne containin~ n0dul n r p ods a nd thin bed s 

(2" - 6" thick) 0 f white ~ i lty do13nite . 

5 ' Pu r pl e , saccha r o id a l silty do1 0mit.e(?) with laminae 
and l ent icular i n t e r beds ~f p urple s iltst0ne, 

purpl e d0l omi tic s iltstone , and pu r ple shale. 

Va.~'l e st.roma t olitc f o r ras occllr in t he do l omit.e. 

200 ' 
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Apart from minor increases and decrease s in the 
abundance of the dolomitic strata from place to place the 
unit shows li ttle lateral lithological variation. The 
siltstone is predominantly purple in colour, but green 
bands and laminae are common throughout the sequence; in 
places the colour change occurs along joints rather than 
along the bedding. 

No bott om structur es wer e noted in the reference 
area but groove and brush ca,sts have been observed in 
other areas, particularly near the base of the unit . 

A.R . Turner (AMDEL) describes a thin section of 
a representative sample (4.41 . 2) of the purple siltstone 
(which forms the bulk of tae uni t) as follows: -

"This rock is a ferruginous silt s tone consisting 

of numerous quartz grains having a size distribution in the 
range 0 . 1 to 0 . 02 mID. (i.e., silt- size) set in a ferruginous 

cement which cont~ins micaceous components. The de trital 
quartz grains are r ounded t o sub rounded and have been sub-

jected to incipient recrystallization. This has been 
induced by diagenesis attendant with the deposition of 
authigenic silica. ~uscovite laths having a sub-parallel 
orientation are found included within the recrystallized 
quartz. These could have originated as: 

a. sedimentary muscovite 
b . auth i ge nic muscovite 
c . metamorphic muscovite 

Although no defini te evidence presen t s itself as to t he 
origin of t his mineral its fresh nature, elongated habit 
and sub- parallel oriente.tien suggest that it may have a 
metamorphic origin. This would indicate that the rock 
has been subjected t o l ow grade metamorphism. Nurnerous 
aggregates of iron oxides are found t hroughout the rock. 
In some areas the se have been elongated parallel to the 
direction defined by the orientation of the muscovite 
laths . This further suggests that a stress system has 
been operative accompanied by inCipient shearing which 
would produce synkinematic metamor phism and hence metamorphic 
muscovite . The detrital quartz grains are metamorphic 
muscovite . 



· '" 

•••• 

.. 

inclu:5l.on tree "apart from rare alla..t1 tfj l1e edl es . Hawevcr the 
surrounding authigeni.c .. qua'l:t..z is l:Jeavily impregnated wi th , 
fin ely diss·eminated iron 0xi des. This indicates that the 
a 'Jthi genic quartz and iron oxides were be!!.ng p r ec i pi t·a t. ed 

from s0lu ti on sill'}l t aneoIJsly. Accessory maf ic mine r a ls 
including t Ollrmaline and n.l t.ered py r oxene a r e randonly 

distribute;d throu gh::>u t." 

A thin secti~n (5 .Bl.1A) ~f the cherty siltstone 
which occurs as tbin interbeds in tbe upper par t ~ f the 

Collett Siltstone has been descri~ed as Ii a .grey ni caceolls 

sil tstone . It c ':msis ts 0f nU!llerous q1lartz ,1t.Tains which have 
a size distribut.ion in t.he range 0 . 08. t.'.) 0 . 0 2 8m (i. e . silt­

size) set in a matrix ')f cblori t e, BI1SC 0Vi t e and seriei tee 

The qu a rtz grains are pO ') rly r 0unded and have been r ecrys t all-

ized und e r t he influence of a stress system. Si mi l a rly 

what must f orIJerly have be en an ar ~i l luceo 'ls.. mat rix has 

r ecrystallized to form I~ticas which have becot1e sub-parallelly 
0r i entn teJ in the direction of ~east stress. The ef f ects 

'. 
0f crystallizati0n bave been t o i mpart 'a. po~ rly defined 
fissility t o the r ock . Accessory ag~rega t es of fin ely 

disseminateo iron oxides a r e r andomly dist· ri bute d through'j ut 
the r ock. There is a marked deve10pi!lent of s chist ':Jsi ty 

• in the thip-section l)IJt t his is n 'J t as yet a pparent, in the 
hand specimen. The micas 'Occupy a ll intersti ti a l spaces 

between t.he framework ')f q1laI'tz grai ns and a r e seldom found 

as inclusi ons in t he recrystallized gr ains . They often 

separnt.e individual grains with a fine veneer of cicas. 
Accessory carbonates a r e f ou nd r and0mly di·st·ributed through ou t 

the rock." , 
Distingu ishing Fea.tures; The base 'Jf the C')llet.t Si ltstone 

is marked by a sharp ch ange froo gr een shale t !J purple 
silty doloQite or pu rple siltstone; the top is 2ark ed by 

t.he app:earance of dolomi tic st.r a t a (in SOme pl aces a thin 

;):c::a;~lomi tic sands t one and j.n 0 thQ.TS sFl.ndy do l or.:.i to··~ 

PalaeoJ:teo,gr aphic _S.j~ifi_qance: The apparent absence ') f 

dia.gn::>stic sball')w wat.er sedimentary structures in th e C')llett 
ailtstone and th e p r esence ')f structures, sllch as brush 

casts and gr ·)ove casts sug?t"ests that the uni twas depos i t ed 

<t. l."l;:;ll0W wu:ve oase and poss'itJ1Y '.)l.~ ., a slopin~ floor; the presence 

'J.f pyrite in t. he upper part 'J f the unit p r obably indica t. es 
~ r easonable depth of wat.er. The si~nificance . of t he 

; 

• 



, 

.' 

./ 

74. 

do l ocite nQdul es and bands i n th e unit is n~ t known but 
th ei r r e l a tive abundance near the base 5ug~es ts th at th eir 
depos lti a n Ulay h a v e been conne ct ed wit,h the environment a l 

c\:lange r esponsibl e f o r t,he 1i th ·:> l o~ic n l contrast. bet.ween th e 

Liga Shal e and th e Co llet·t · Silt s t one . 

HIBBERSON DOLOtH TE (New Name) 

Distribut.ion: 
occur in t.h e 

Th e mai n exposures o f t. he Hibbers on Dol 'J[!lite 
Crowhurst G o r ~e district, and iso l ated exposures 

occur in th e Li~a Cr eek dis tr ic t. 

Reference Area : Good e xposu r es ~ f the unit a r e plen tiful in 
t.he Crowhurst Gorge dist. ri ct. The r efe r ence a r ea is 
nominat ed a s being in the slJrrounds of Lat. itu de 18°17 1 30 1'5 

and Longitu de l 26 0 25 '50 "E. 

De riva ti on of Name: The name is de ri ved from Hib berson Bluffs, 
a n ewly name d fe a tu r e two mi l es ups tr eaC'l o f Cr rJwhurst G'J r ge . 

Stra tl ~raph ic Reln ti 'Jnships! The D'J l omit e confor mab l y QVe r­
li es t.he Col l e t.tt Si l tst 'Jne and is unc onfor mab ly ov erl a in by 

th e Col ombo Sandston e . 

Litholo~y a nd Thicknlss: The Hibbe rson Dol omite i s 85 f ee t 
thick in th e r efe r ence a r ea bu t t he t op is e roded and great·c r 

• t.h icknes ses may be p r esent elsewhe r e . I t c onsi s ts mainly 

o f li gh t g r ey weath e rin~ , pink t o y ellOW, thin- bedded t ~ 

l amina ted, dol omit e . Sandy (and commonly oolitic ) uo l Qoite-

breccia 'J c curs as in t e rb ed s near t.he base , which is fJa rked by 
a 2 fo o t thick bed of ~ree n, f i ne- gr a ined, do l ocitic s a ndstQn e 

cont etining quartz sands t one I Blilinae . 

NUme r ous st. r~mato l itic z ones a re p r esent ; two 
main types of s ~roma t o lit e OC C1)r in th e r efe r enc e a r ea . The 

first QCCllrS in t.he l 0we r part of th e unit a nd in vert ical 
secti on s up erfi ci a lly r esemb l e r i-ppl e - oar ks wi th ru:rp li t.l.l.des 

of abou t h alf a n inch and wa v e l en~~ t hs Qf ab0ut l i- inches . 

The second type which is common in t he midd l e a n d up·pe r par ts 

Qf t he unit consi s t s ~ f fl a t c o nvex-up~ard sub - circul a r t o 
e l (mgate d00es up t o 2 f ee t a cr'J ss a nd fr on 2 t o 4 inches 

hi gh ; t.he l aminae present in -::me d'Jme pass in t'J th e 

a dj Oining dome but a r e conm0nly c on t ~ rt ed in tbe narrow inte r-

dOI!l.al zone . The s ec on d t.yp e has been n :l t ed in Li go. Creek 

• .. • ~ . .... j. ....... ..................... i.:.~ ... ::.:.: .:.:.~ . . '.; it·h a t hird type wb ich con ­

sists o f s eri es o f cl~sely spa c ed hemi sph e r ical c onvex-u pwards 

dooes , f r om 6 1
' t o 24" across , a ttached on e t o t he o t her by 

c ontinlJ ,) lJs iindist.llr bed l aminae . The width of t.he int e r-d :JI~n.l 

• 
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zone is normally r.luch l ess tflan th e diamet. e r o f a ny of t,\1 e 

adjoinin~ do~es . On e fUrth e r type wh ich has been s een 

only as fl oa t consists of t)wo inch di a:ileter tu bes , each 
trave rsed by closely s pac ed c onvex I nQellae . The tubes 

a r e in con t a ct throu gbo 'lt t heir l eng t h . 

In thin section (5.8l.1B) th e do l omit e cons ist. of 
a mass of r ecrysta llized d'Jlomite tbro u~h 'J ut which is 
distribllted minut e an~1Jlar qu a rtz ·o.: r a ins a nd o.ccess 'J !,y laths 

of muscovite. Th e qlHlrtz grains a r e da t.rit a l in nature, have 
a s iz e distrib1lti .,n in t,he ran~e 0 . 08 t a 0 . 0 2 mil and have a 

complet ely r and om distributi on. 
anhe dr a l and in te r ~ro wn. 

The dolouite crystals a re 
Th ey of t.en f or m r ad i a l 

crysta l a?gregates . Access ory fin e ly disseminated iron oxi de s 

a r e rand omly dist.ribllted thro u ~h () lJt. Ra r e ly s tyl ~l i tic 

seams traverse tb e r ock and a l ong t.he se a l t.e r a t,i on has taken 

place . Ir'Jn 0xi des have been depos i t ed a n d in s ome a r eas t.h e 

dol omi te has been r ep lac ed by calcite . 
qu a rtz and ca lcite have beeB depOSited . 

In o th e r s secondary 

Distinguishin,g: Fea tllres: The base ('I f the unit is mark~d by 

th e appear ance o f d o lo~itic strata; the t op is e ro ded . 

Palae:,) .g:eo9:raphic Sie:nificance: Th e Hibb z. rs on D'J l :,)r1i t.e was 

• probably deposi t ed mainly in a mari n e , sh n.ll -J w-wa ter 
environment - th e br ecci a s and oo lit.ic beds in th e l ower half 

of t.h e uni t a r e p r Qbab l y t he r esll l t Qf agi t.a ti -:>n by wa ve a n d 

current acti on, whil e t he st.r oma t olite s in the up'pe r part 

probab ly gr e w in l es s distllrbed int. e rtida l wa t e r s . 

• 

The deposi ti on o f th e do l~mitic beds p r obably 

resulted fr om a s li ght epeir~~enic uplift of th e sea fl ~o r -
the .p r e ce ed in ~ ll nit , th e Coll e tt Si ltstone, was deposit e d 

in wlch deeper wn t e rs. 
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Distributi~~ Th e colambo Sands t on o io een!ine d t o th e 
• M'Jllnt Ramsay Sh ee t a r ea and 0CCLlrs in an a r ea t o th e n'J rth­

west 0 f t,h e junct.i () n a f th e QIDonne l a n d Mar~are t Riv e r s . 

Reference Ar ea: No compl e t e expo sure 'Jf th e unit 
f or stu dy' because th e t 'JP i s inva ri ab ly e r 'Jded . 

is av a ilabl e 

The mo st 

a ccess i bl e exp'Jsure caps Ca10f1lbo Hill, which is de si ~nnted 
a s t.he ref e r enc e a r ea . 

Derivati on of Name : From Colombo Hill, a newly naccd f ea ture 
l ying three miles t o the n0rth Qf t he ju ncti on 'J f t he 
Margar e t and QIDonnel Rivers . 

Strati Q: raphic Rela.tionships: Th e Col 'Jmb0 Sandston e r e sts 

unconfor mab ly 
the Crowhurst 

a n t.be Hibberson Dol ami t e and Ql de r r 'J cks 'J f 

a nd Ki mberley Groups . Th e un conformity can be 
ded uc ed fr oc the re~i onal at titu de of the un i t, bu t a t Q~st 

sin gl e l oca liti es little , if any, structura l ccmtrast is 

apparen t. Che rt -bre cci a , stained wi t.h i r on an d man!tanese 

•• oxides is coorn~ nly pr esen t a t th e t op o f the Hibbers~n 

Dol omit e wh e r e it is ov erla in by th e Col oobo Sandstone ; this 

may well be a f ossil wea th e ring pr0fi l e . An e xample o f this 
occurs a l ong 1i ga Creek • 

• 

• 

The Sands t.o ne is unc onf or cably ov e rla in by r ocks () f 

th e 1 0uisa Downs Group. Its ti me~r e l ationsh i ps t o the 

Kuniandi and Glidd en Groups canna t be directly deduc ed , bllt 
it seems l1kdy t.ha t it may p r e -d a t.e th e", . Th e uni t gay 

pas sJ.bly be a time- equiva l en t a f th e t1aunt Parker Sa ndst. one 
(Dow et a l 1964 ) o f th e East Ki mberl ay r egion . 

1itho lo~y and Thicknes s : 
th e Col oQbo Sandstone i s 

The maxi I:luf:l p r e'served thickness a f 
in th e ord e r of 300 fe e t. In th e 

refe r e nc e secti on th e l a werco s t 100 f eet of the Co l ombo 
Sandstone consi s ts of purpl e wea th e rin~ , purpl e , mass ive 

fri abl e t o silicifi ed , thick bedded , p00rly so rt ed , cross ­
bedded , coarse -~rai ned quartz sandstone; th e l;}a trix is made 

up o f iron oxide and silica ; cb e rt fra~ent s f o r m up t o 

5% Cl f th e r Cl ck. Th e purpl e qu a rtz sands t 0ne beds p.re 0ver-

lain by about 200 f ee t 0f whit e o r o ran .~e wea t.h e rin ~ , white 
I:lassive and bl ocky, mediuo-~ rained qu a rtz snndskme wi th a 

si lica matrix; cb e rt ~rains c Qopris e ab0 u t 2% o f t.h e r ock • 

In thin section (4.41.131,) th e purpl e quartz 

sandstone cons is ts o f'~n int~rpene tra ti n g ~as s of r ound ed to 

subround ed det.ri t a l qu a rtz ~rains s e t in a n a ut.hi genic quartz 
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• 
a.nd . ferrIJ-2':in 'Jus mat rix. 
detrita l fr acti()n is in 

77 • 

Th e ~rain size dist.ribut i 'J n '.) f th e 

tne rnn"e 1.7 t,o 0 . 06 l!Ilil . Ori~inal 

• s ed i mentary graded bedding is apparent i n t hin-sec ti on and 
thes e beds de fine crlJde l amina ti '.) ns app r oximately 15 rom apart . 
Th e ~rains on dep'Jsition have been c '.)mpacted and dia~enesis 
has cau s ed marked pr ess1Jre so luti on e ff ec t s between .gr a ins in 
j uxtap()si ti () n. Sioultaneously authi genic quartz bas been 
depos i t ed in avai l ab l e va ids . The f () r me r 'J xidat.i 'Jn su rfaces 
() f the de trita l co r e a r e cl early visi bl e a s mi nute included 
l aye rs () f fine ly disseminated opaqu e mine r a l s . Secl.)ndary 
"-granula r" quartz and chalcedony have a l so bean dep'Jsited 
in some of th e voids. Individual ly tho qlJartz ~rains shl.)w 
min1lte powde r ed inc l usions ()f :">pagu e mine r als . They show nl.) 

strained featur es . Heavy pr ecipi t at i on I.) f iron () xi des bas 
t aken pl ace in all in t e rst itial voids pr 'Jbably concurrently 
wi th deposi tion . These have become inca r pora t ed in t.he 
secondarily pr ecipita t ed quartz ce~ent and i mpart th e 
characteristic purpl ish co l our a ti on t o the , r ack . Many of 
th e quartz gr ains a re fract-ur ed and occas i onally t.hey appear 
t o be parti ally r eplaced by sericite . " (A . R. Turner, AMDEL) . 

The overlying whit e quartz sand stone (4 . 4l.l3B) 
consis ts of II a mass 'J f r oun ded t o sub r oun ded det.ri t a l quar tz 

• ~rains set in an aut.higenic silica ceoent . Tb e ~rains have 
a size dist ri buti'Jn in t he range 0 . 78 t o 0 . 05 QUl 'lnLu'Jdal l y 

• 

'. 

skewed t owards the c oarse r sizes . Th e f oll 'Jwing di ffe rences 
were obse rved when this r ock wa.s compared with specimen 
4.41. l 3A: 

1 . no f e rru gi n 'Jus ma t.e ri a l hence col ':m rless 
2. bet- t er degree o f s 0rting 
3. na visi bl e s e di me nta r y structur es 
4. effect·s of pr essure sa llJ ti ':m mIlch l ess 

!;la r ked 

5. 
6 . 
7. 

8 . 

9. 

hi~her percen t a~e ') f au thi~enic s ilica 
'J ri ~i nal se1i ment no t as well compact ed 
accesso ry s er icite a~gregates a re f ound 
through o1J t. Probably r ec rys t alliz ed 
fr an cl ay oine r a l s 
no evidence f or se r icite r eplaci ng quar t z 
grains nat as e xt ensively fractured 

There is a sioilar depositi on 'Jf c halcedonic and 
'I~ranularll s ilica . I n 'Jt.h er :('espects th e tFO a r e simi l a r. 
A.u thi genic quartz surrallnds each individual de t.ri t a l care 
and 'J ccupies al l inte rstitial v oids. " (A . R. Tu r ne r, AMDEL) . 
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In the Cro whurst G~ r ge ·· di.s t.riet t.h e basal part 

'J f th e un! t include s a C'Jars e co n~l'Jrne rn t,e wi th r'Jllndeo 

cobbl es 'J f whi te quartzi te and angul a r pebbl e - size angular 

fra~ents 'J f c be rt, wh ich a r e sat in c aars e whi t. e quartz 

sandst 'J ne mat rix. This passes upwa r ds into a white, silic­
ified med iLlm-{rrained , well-s 'J rt ed q1lartz s a ndst 'J n e , with 

rare f e ldspar gr a ins. Th e c o n~l ,)r.J.e ra t,¢s distinct·ive be caLlse 

of its chert fra~entSt a nd t. he sands t on e [!la t 'rix diffe rs 

fr om th e Pentec 'J st Sandstane litb ol agi es by its whit e , ~lassYt 

ev en-gr a ined t exture . 

Distin ~ui shin~ Fea tures: The base 0 f th e Col ombo Sandstone 

is marked by a n unc onf o rmi ty; t he top is e r ')ded a nd no 

difficul ty a ri ses in distin-glJish ing be tween th e Sands t ') ne a nd 

t he youn ~e r st r a t a . 

Palne o .~eoQ;raph ic Significance : The C0l onbo Sandstone was 

probably deposited ~n a continen t a l shelf; the p 00 r s orting 
and .genera l coars a gr a insi z e -p reva l ent in th e l J we r part 'J f 

• t he unit a r e su .g~e stive 'J f a li ttor a l environmen t in cJnt r a st 
t o th e cv e rlyin ,~ strata which Iilay hav e a ccuoillated in a 

• 

ne ri tic zon e . 'l'he ch e rt ?rains and pebbl es present in th e 

uni t we r e p r ob a.bly de rived frol'J. c a rb -:>nn t. e r 'J cks sllch as the 

Hi bb:erson Da l coi te ; near Li ga Creek evid enc e of a f'J5s il 

si l icified e r os i on surface on th e Hibbe r son D01oni t o is 
p r esen t • 
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RecK UNIT 

COLO}iillO 
Sjl.~JDSTONE 

HIEBERsmJ 
DOLOl'ilTE 

COLLETT 
SILTSTONE 

SY}iillOL 

Bm 

TLBLE 8 

LITHGLGGY 
(In order of c~bundancG) 

White and purple ~assive, 
medium grained quartz sand­
stone; purple sendy chert­
pebble breccia. 

Pi::k to YGllow rne-ssive, 
thin bedded to 12minated 
dolomi te with r;;ir,or inter­
beds of sandy oolitic dolo­
mite breccia and fino-grained 
dolomitic sandstone. 

Purpl~ ;,:'d green fissile, lam­
inated sil tstone with 11inor 
interbeds, lenses and nodules 
of purple and white silty 
dolomite; white sandy dolo­
dolord te and doloo.i tic 
sandstone; purple siltstone 
and dolonitic siltstone and 
green pyritic ohErty silt­
stone. 

SliLl-''JJl.Y OF STR1~TIGfuJlHY - CRO..JHURST GROUP :.lID COLOI\:J30 S;.l\JDSTONE 

THICKXi!;SS 
(In foet) 

300+ 

PBYSIOGRJ..PHIC 
EXPRESS I 0:, 

Highly resistant; forms 
mesas and plateaux. 

U ~'T C 0 IIT F C P.. MIT Y 

85+ 

200 

Resistant; forms rough, 
cragE5'J hills. 

liloderately resistant; 
for~s rounded hills; 
has weak basel scarp. 

STRi.TIGR.L~PHIC 
P..EL~.TI01'~SHIPS 

Unconformably OVerlies 
Hibberson Dolor:iite; uncon­
forsably overlain by Egan 
Forr,lation. 

Conformably overlies 
Collett Siltstone. 

Cc;forLiably overlies Liga 
Shale. 

REh .. .RKS 

Probably pre-dates Glidden 
Group. 

Cck.ins at least three 
stromatolite forms. }i~y be 
stratigraphic equivalent of 
part of WyndhaLl Shale of 
Dow et al, (1964). 

Colour changes not always 
confined to bedding. }i~y 
be stratigraphic equivalent 
of part of Wyndhao. Shale of 
Dow et al, (1964). 

------------------------------------------------------------------.------------------------------------------------------------------------------------------------------
LIGJ~ 

SHbLE 

HILFORDY 
FORMii.TION 

Creen fissile sh&le with 
minor interbeds of green 
micaceous siltstone and very 
fine-grained mio&ooouS silty 
sandstone. 

Interbedded purple and whitt:! 
flaggy and blocky, fine and 
coarse-grained quartz sand­
stone; purple, thinly flGggy 
ferruginous siltstone; purple 
fissile lEninated shale. 
Sandstones Are glauconitic in 
places. 

150 

100 

Poorly resistant forms 
valleys [:.Lid low, un­
dulating treeless 
rises. 

Moderately to poorly 
resistant; forms low, 
rounded hills. 

Conforr,;ably overlies 
Bilfordy Forr,mtion. 

ConforfJably overlies 
MOUlt l .. mherst Member of 
the Psntecost Sandstone 
(Kir:berloy Group). 

Lay be stratigraphic equi­
valent of part of Wyndham 
Shale of Dow et al, (1964). 

Nay be stratigraphic equi­
valent of Mendena Fornation 
of Dow et al, (1964). 
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HART DOLERTTE

Distribution: The Hart Dolerite is exposed only in the

northern part of the Mount Ramsay Sheet area; it crops out
in the King Leopold and Mueller Ranges where it generally forms

low-lying, partly soil covered boulder-strewn areas.^The

Dolerito crops out extensively in the Kimberley region,

particularly on the northerly adjoining Lansdowne Sheet area.

Derivation of Name: The name was first used by Harms (1959).

Stratigraphic Relationships: In the Mount Ramsay Sheet area

the Hart Dolerite intrudes rocks of the Speewah and Kimberley

Groups.^The youngest stratigraphic unit intruded by the

Dolerite in the area is the Carson Volcanics, but to the

north, in the Lansdowne Sheet area, the Dolerite is known to

intrude the Elgee Siltstone and Pentecost Sandstone (Gollatly,

Derrick and Plumb, in prep.)^The Dolerite occurs as sills,

and mapping has shown that these sills occur at several

different stratigraphic horizons and are locally transgressive

•^(figure 9).

Figure 9: View looking south at Mount Ball.^Hart
Dolerite intrudes Lansdowne Arkose (left
foreground) and Luman Siltstone beneath
King Leopold Sandstone.^The Dolerite is

and (”Its across the Luman
biltstone unuel VI ,Juiio Ball.^Note folding
and axial plane cleavage developed in
King Leopold Sandstone.
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Lithology: The Hart Dolerite is a massive, greenish-black

medium to coarcraincd. dolerite whicb is commonly well-

jointed in outcrop.^Amygdales have been noted in an area

near One Tree Palm Gorge.^The ophitic texture of the rock

is usually apparent in fresh exposures and minor •rano-
phyric horizons occur in several localities.^Thin veins

of epidote are also developed.

In thin section the rock consists of euhedral laths

of slightly epidotised andesine set in a fine-grained ground-

mass of acicular altered feldspar (?labradorite) and pyroxene.

Irregular patches of chlorite or chlorite and quartz in the

groundmass probably represent altered pyroxene.^The coarser

varieties show large, sericitised laths of sparsely twinned

plagioclase (?andesine) intergrown with large bladed clino-

pyroxene.^In some cases the pyroxene encloses the feldspar,

in others the reverse is the case.^Small patches of finer-

grained sericitised plagioclase, chlorite, pyroxene and
quartz are present throughout the rock, and large skeletal

• iron ore grains are the only accessory.^The pyroxene shows

patchy development of diallar,
e and a golden ?ferruginous

colouration, which may or may not be a secondary feature.

•^Thickness of Sills:  In places the sills attain a

great^thickness; to the south-east of Mount Winifred a

sill which intrudes rocks of the Speewah Group and which
has nearly conformable contacts with the underlying and
overlying strata, has, if treated as an interposed succession,

a thickness of 3000 feet.^Most of the other sills in the

Sheet area are probably from 200 to 600 feet thick.^They

show little "vertical" variation in composition or texture.

•

•
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UPPER PROTEROZOIC

GLIDDEN GROUP (New Name)

•^Distribution: The Glidden Group is exposed in two small
perched synclines in the central part of the Mount Ramsay

Sheet area.^The larger syncline forms the Matheson Hills;

the smaller lies to the west and forms the Maddox Hills.

Reference Area: The complete section is not exposed in

either syncline; for this reason no reference area is
designated.

Derivation of Name: The name is derived from the Glidden
River, a newly named watercourse which flows west through

Mount Amherst Homestead to join the Margaret River.

Components: The Group contains, in ascending order, the

following rock units:-
Maddox Formation

Forman Sandstone
Matheson Formation
Harms Sandstone

Stratiaraphic Relationships: The Glidden Group rests uncola-
formably on the Carson Volcanics; in view of this it can
be inferred that the unit post-dates the Crowhurst Group,
and that profound erosion of the Kimberley and Crowburst
Groups took place before the deposition of the Glidden
Group.^In places the succession rests directly on rocks
of the Halls Creek Group and Lamboo Complex.^The Group
is unconformably overlain by the Egan Formation, the lower-
most unit of the Louisa Downs Group; although the relation-
ships between the Kuniandi and Glidden Groups cannot be
demonstrated, it is clear from their contrasting lithologies
that they are not contemporaneous; the absence of

glacigene strata in the Glidden Group lends weight to our
opinion that the Glidden Group pre-dates the Kuniandi Group.
Further support is gained from a possible correlation
which can be drawn between the lower parts of the Glidden
Group and the Wade Creek Sandstone (Dow and Gemuts,
in prep.) of the East Kimberley Region.

The relationship between the Glidden Group and
the Colombo Sandstone is problematical, but it is possible

E-,.uivalent of the Mount Parker
Sandstone of the East Kimberley District (Dow et al 1964)
and thus may pre-date the Glidden Group - (the Mount Parker
Sandstone lies unconformably below the Wade Creek Sandstone).
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Lithologx and Thicknessl The maximum preserved thickness
of the Group is about 1800 feet; its lithology is discussed

• under the formation headings.^The stratigraphy is
summarized on Table 9.

HARMS SANDSTONE (New Name)

Distribution: The Harms Sandstone is exposed in the

Matheson and Maddox Hills.

Reference Area: The most complete section of the Harms
Sandstone crops out in'the southern part of the Matheson

Hills and this area is designated as the reference area.

Derivation of Name: The name is derived from Harms Creek,
a newly named tributary of Dead Horse Creek.

Stratigraphic Relationships: The Harms Sandstone rests
unconformably on the Carson Volcanics and older units;

it probably post-dates rocks of the Crowhurst Group and
possibly pre-dates rocks of the Kuniandi Group (see

discussion under Group heading).

-•^Lithology and Thickness: The Harms Sandstone has been

examined in two main areas - the reference area (in the
Matheson Hills) and along Dead Horse Creek where it cuts,

through the Maddox Hills.^In the reference area the unit•^is not fully exposed - less resistant beds in the middle

of the unit are rubble covered.^The following section
was measured in the reference area

OVERLAIN BY ^Fo. MATT,op,
80' White surfaced, white, blocky thin to thick

bedded, moderately well sorted, fine to medium-
grained quartz sandstone with a silica matrix.

Grainsize increases from base to top.^Ripple
marks and inconspicuous cross beds are common
throughout; near the top large scale ripple
marks and bedding rolls are very prominent.

Black heavy minerals are present in some zones.

^

60'^No outcrop

^

60'^White, pink to blocky, fine to medium-grained,
quartz sandstone with a silica matrix.^Grains
of feldspar (represented by clay bodies)
constitute a few percent of the rock.^Ripple-

•--- •^- '--?;^cross bed:; present but
not conspicuous.

200'

• UNDERLAIN BY "UNDIFFERENTIATED" HALLS CREEK GROUP
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In the Maddox Hills the same subdivisions are
recognizable and the same order of thickness obtains.^The

lowermost beds in this area contain abundant clay pellets

and in places give the outcrops a pock-marked appearance.

The upper part of the middle, less resistant, subdivision is
exposed and consists of purple, laminated, fissile to thinly

flaggy shale (with occasional green laminae and bands and

minor thin interbeds of pure siltstone).^This lithology

is probably representative of most, if not all of the less-

resistant subdivision.

The uppermost subdivision in the Maddox Hills

consists of:-
60' Orange surfaced, white poorly sorted fine to

coarse-grained quartz-sandstone with scattered

black heavy mineral grains.^The matrix consists

of silica with minor amounts of clay.^The

sandstone becomes pink towards the top.^Cross

beds are common.

•^20' Purple blocky fine-grained quartz-sandstone 
with a matrix of silica and iron oxide dust.

A.R. Turner (AMDEL) describes a thin section
(6.35.10B) of the uppermost quartz sandstone as"consisting•

^

^
of numerous subrounded to rounded quartz grains which have

a wide size distribution in the range 2.1 to 0.26 mm.
There tends to be a bimodal size distribution between these

two imits.^The coarser fraction is concentrated into
laminations associated with grains of the finer fraction.
However in general sorting is only moderate.^The frame-

work of the rock is made up of 95% detrital quartz and the
majority of the voids are occupied by Si0 2 cement or .

authigenic quartz. In all cases the original grain shape
is preserved by a fine veneer of opaque and clay minerals

which coat the detrital components.^Many grains of the

finer .fraction have a low sphericity when compared to the

coarser fraction and their long axis have a sub-parallel

orientation.^The rock has been severely compressed, during

diagenesis, causing elongation of the grains in the direction
of the minimum .stress axis and promoting "pressure solution"

whereby individual grains become "knitted" together by

•

^

^ nrAinitntion.^The resultant inter-

face between grains is serated and reminiscent of a
stylolitic seam.^Each of the individual grains are, in

some areas, coated in finely disseminated iron oxides and
•
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.r· 
in 0tbers by cla y minerals which hav e r ecrys t alliz ed on 

di agenes is t. o t.h e micas Se rici t,e and c h1 0ri t. e . Access'Jry 

de trit a l t ourma l ine .grains are r a nd amly distribllted 

throu gh ~)lJ t the specimen. Minor parting fr a ctllres ha ve 

developed parallel t o t he incipi ent l amina ti '.Jn s ~nd a l 'Jng 

these s econdary quartz, serici t.e a nd r are muscovi t.e have 

cryst.allized. II 

Distin«uishina Fea tur es: The base of the unit is defined 

by a n uncon f ormity . The t 'JP of t.h e uni t is mar ked by 

t.he appearance 0 f Iu ti tes. 

PalaeogeoQ;"raphic Significance: The Ha rms Sandstone appears 

to have been deposited main ly in a sha llow wat.e r environmen t, 

a l th ou gl-J the sbal e beds in the middle o f the uni t we r e 
probab ly deposited bel a w the wave- base . The most striking 

aspect '.J f the Ha r ms Sandstone from t,he palneo~eog: ro.phi c 

vi ewpoin t li es in th e inf e rr ences th a t ma y be drawn fr om its 
strllct lJrn l an d st.r a ti gr apl1ic r e l a ti '.Jnships t. o t he r 'J cks ':I f 

the Ki mberley GrolJp; t he s e a r e sh 'J wn diagrnl::lmatic n lly on 

fi gu r e 10 . 

s 
MATHESON HIUS~ _______ . ____ .----.---------. __ ::;~·;"'tll~'~':"_.~"_ 

Fi ./n1 r e 10 : 

Basement Rocks 

o 400QFEET 
, • I , , 

Scole V·H 
Agure 10. 

North - south cross secti on f r om M1le ll e r 
Ran~e t :.:> n :.:> rth e rn pa rt ':> f t-1a th eson Hills 
showin ¥= st,ructura l and st.r at i .gr aphi c 
r elat i onships o f t he Harms Sandst.o ne t o 
r ocks o f the Kiffiber l ey Gr oup . 
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As f a r as can bo d e termined n o. ··f a ul tin,g 0c curS in 

the z ? n~ betw'een tne n '.) rth e rn part of th e Mathes '::> n Hills 
arid t.bd f o:)t of t he Mu eller Range ; rat.her th e Carson 

Volcanics (exposures of which QCcupy the zone) a r e f olded 

into a broad east-north- eas t tr ending ant i cline o r ID0noc l ine , 
The f a ct that the Har ms Sandstone r ests unc onformably on bhe 

Ca~sdn VQlcan1cs and, furt he r t o t,ne s outh, directly 'In 

the basemen t ~o cks; su~gests t ha~: prio r t o t he depositi ob 
of the Ha rms Sandstone t he Wa rton Sandstone bad been 
ent i r eiy e r oded fr om th e a r ea now occupi ed by th e Ma th es on 
Hills and that t,he Carson Vo l canics had been comp l e tely 

stripped in the s out.h and part.ly r emoved in th e n o rth. 

ReRardless () f whether or rio t t,n e anticline (Cl r 

m'.)n0c line) was' p r esen t be f o r e t he eros i o:m it seems possible 
that a topo~raphic r eli e f v e ry s imila r t o the p r esen t ') rd e r 

o f r elief was deve l ') p ed pri o r t o the deposi ti ')n ')f the 

Hl!lrms Sandston e ; thu s in t his area the scarp of t he 

t-t uelle r Range may be r egardej a s vi rtually an exo llmed featu~ 

ev en th ough it c ould poss:ibly h a v e und e r gone a comparat,lv ely 

recen t r e trea t o f up t o 2 mi l es. 

MAT'IESON FORMATION (New Name) 

Distribution: The f1atheso n For ma ti on crops out in the 
Mathes on a nd Haddox Hi 115 in t.he centra l part of t.he Shee t 

area . 

Referenc e Area: The r efe r en ce area is in t.he southe rn 
part ~f t.h e Matheson Hills. 

i.n~l ·ivation o f Name : The J:l.ame is d e rived fr om the Ma th es';)n 

Hill s , a newly name d s ~ ri. e ... u i' hills a nd ridge s in the 

central part of th e Shee t a rea. 

Stratigraphic Relati onsh ips: The Mathes on Sands t one is 
conformab ly underla in by th e Harms Sandstone and confor mab ly 
overlain by the Fo rman Sands t one . 

Li th ol ogy and Thickness: Th e s e cti on described bel::> ..... occurs 

in t he r e ference ar-ea . Al th ou gh t.h e Foma ti on i s well 

exposed the presence oT min or f a ults nnd fl e xures makes i t 
difficult t o estima t e t hi ckness'es accu r a t.e ly .. 

'. , •... , 
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OVERLAIN BY FOEMAN SANDSTONE 
250' Purple and gr ey, fla~~y, l amina t ed to med ium 

beddAd, fine- gr a ined sub- ~reywacke and 
f e rru gin~u s fel dspatbic sandst~ne , micaceous in 
parts. Seen elsewhe r e t o be inte rb e dded wi t.h 

da rk gr ey fissile laminat ed shale and siltstone . 
Cr oss beds ~ ccur in the sandy strat~ . 

270' Wl1it e surfaced, whit e t o cream and f a int pinky 

gr ey nn d r a r e ly black, very re?:'llarly laminated 

claystone , wi t.h no tably sm~ Q t.h bedding surfa ces. 
Mass-ive and cherty near base but becomes fla.ggy 

an d thi nly fl aggy afte r first 20 f ee t. Limo ni t e 
5tainin~ a l ong joints an d manganese encrl)sta t.i 'Jn s 

are common in some outcrops! 
370' Black , fissi l e , l aminat.ad shale interbe dd e d wi th 

g r ey occasi onally pyri t.ie , fine-graine d sub'" 
~reywacke and black lamina t·ed micaceQus silt·st.one. 

Dolomi t.e may be presen t i n t. he mat.rix 'J f s~me 'J f 
t hese r ocks. Bedding "rQlls" and c1)rrent ri 'pple 

• marks a re. f air l y commo::>n in the sandy beds . 

• 

• 

• 

150' Dark green and black fissile, fin ely la.minat.ed 

shale and siltstone containin? Qccasi ona 1 flakes 
o f authi?enic mica nnd, in places, scat.tered quartz 

s a nd g r a ins. Very mino r interbeds (2" t o 3 " 
t.hick) a f greenish '?orey , fin e an d medi'lm- g r ai ned 

quartz sandst.o ne a nd sub-.g:r eywacke. Th e black 
shale a ccur~ainly near t.he base. 

80' Purple surfaced, purp l e and olive ~reen thinly 

lTIll'" 

f1a~,~y t o fis s i l e , 1 amina t·ed I s1i ~h t.ly mi co.ce'Jus 

siltstone interbedded wi t,h r- ' ~:"p1 e s l1rface d, flag~y, 

thin belj~ ~ ~ t.v "iaminat ed , me dium-gra ined q1lartz 

sandstone with a si lica mat rix; limQnite pellets 
c ompri se up t o 2% of the r ock. Bedd ing "ro lls" 

and la.r ~e sca le c1Jrrent ripple marks are C0mm'Jn . 

UNDERLAIN BY HARMS SANDSTONE 
Thr €:!e t hin sections of l aminated clnyst,one frem 

t he 270 f 00 t. t.hick sequence have been described by A. R. Turn e r 

(AMDEL): -
6.3l.9A - a cream cl-Jerty clays t.one - c ::msists of a 
mass ',) f che rty, silica ma t e ri al t. h r oughout which is 

dist,riblJted parti a lly r ecrystallized clay and antill -
~'3.Ce0 1JS mine r a l s an d iron 0xid es . The irer. 0xides have 

impart lineat.iQns t o the r ock. The micaceous 
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qomponents, derived from recrystallization of clay minerals,

include, sericite, chlorite and poorly developed muscovite,
0 They impart an incipient schistosity to the rock by their

sub-parallel orientation but are not foliated.^The quartz

is cryptocrystalline and rarely microcrystalline and its
origin cannot be determined. However, the delicate and
continuous nature of the laminations suggests fluvio-glacial

or a lacustrine origin.^Rarely parting fractures have

developed parallel to the laminations and along these excess

precipitation of iron oxides has occurred.^The rock is also

fractured at an angle of approximately 50 0 to the bedding

and these have been infilled with secondary microcrystalline

quartz.
6.31.93 - a , bluish-grey cherty claystone - consists of a

laminated mass of 
are
cryptocrystalline siliceous material

throughout which/distributed the micaceous components

sericite and chlorite.^The sericite is found concentrated
into minute layers as well as disseminated throughout the

chert.^The layers are further accentuated by the precip-

itation of iron oxides and they impart the laminated texture

to the rock.^Iron oxides are also irregularly deposited
along parting fractures which parallel the laminations.

• The minute micaceous inclusions within the siliceous
material have a sub-parallel orientation suggesting recrystall-
ization under the effects of a stress system.^The mechanism

of deposition cannot be determined from the one specimen.
However a fluvio-glacial or lacustrine origin is suggested.
6.31.96 - a black cherty claystone is almost identical with
at .:r rocks, the major exception being its darker colour.

This is due to a uniform diF.tribution of carbonaceous
material tbi.oughout the rock and a non-uniform distribution

of iron oxides.^The two combined impart the dark

laminated texture to the rock.^It is otherwise similar

consisting of siliceous cryptocrystalline material throughout
which is distributed in minute laths of sericite and chlorite

which have a sub-parallel orientation."

In the Maddox Hills identical lithologiea are

represented.

Distinguishing Features: The base of the unit is marked
by the appearance of lutites and the top by the appearance

of quartz sandstone.

•
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Palaeogeazraphic Significancel Although current ripple
marks are reasonably common in the sandy strata, much of
the unit was probably deposited in relatively deep water

(and perhaps, in part, on a sloping floor) and certainly

below the wave base.^The laminated claystone (270'

bed towards the - top of the unit) is remarkable for the
vertical and lateral regularity of its laminae and the

complete absence of bottom structures.^It is difficult to

conceive that this bed could have been deposited in a

lagoonal environment as suggested by Turner (AMDEL).
We infer that it was deposited in deep, current-free waters,

and that the laminations probably reflect seasonal climatic

variations.

The presence of pyrite in some of the strata and

the association of manganese oxides with parts of the
Succession are taken as being suggestive of a marine

environment.^The change in lithology between the Matheson

Formation and the overlying Forman Sandstone may have

• resulted from a marine regression caused perhaps by positive
epeirogenic movements either within the basin of deposition

or in the source area.

•^FORMAN SANDSTONE (New Name)

Distribution: The Forman Sandstone is exposed in the
Maddox and Matheson Hills in the central part of the Sheet

area.

Reference Area: The reference area is in the vicinity

of "r,ongitude 126 ° 52'50"E, Latitude 18 ° 25'50"S in the
southern part of the Matheson Hills.

Derivation of Nairie: The name is derived from Forman Creek,

a newly named watercourse which flows southwards from the
Matheson Hills into the Glidden River.

Stratigranhic Relationships: The Forman Sandstone conform-
ably overlies the Matheson Formation and is *conformably

overlain by the Maddox Formation.

Lithology and Thickness: In the reference area the unit
consists of white surfaced 7 white, massive to blocky,
thick bedded, well sorted, fine-grained quartz sandstone

•^with a silica matrix.^Concentrations of black heavy
minerals occur in some bands.^Apart from bedding, no
sPdimentary structures are apparent.

•
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A.R. Turner (AMDEL) describes a thin section of
the sandstone (6.31.11) as "consisting of rounded to sub-
rounded detrital quartz grains having a size distribution
in the range 0.45 to 0.15 mm which have been subjected to
compaction, diagenesis and cementation by authigenic silica.

All voids wiit.hin the framework of detrital quartz grains

have, withoilt exception, been infilled with authigenic

silica.^The original detrital grain shape is preserved,
however, by a fine veneer of opaque and clay minerals which
must have coated each of the grains initially but is now

found included in the authigenic quartz.^The grains

themselves contain minute acicular inclusions of apatite 

and finely powdered opaque minerals.^There is no evidence

for a stress system having operated during recrystallization.

Accessory, altered, detrital pyroxene grains are randomly
distributed throughout the rock."

In the Maddox Hills the unit consists predominantly
of sandstone identical to that in the reference area, but

• near the top of the unit iron oxide is present as coatings

on the grains (giving the rocks a purple colouration) and
large-scale ripple marks and "bedding rolls" are conspicuous.

• Distinguishing Features: The base of the Forman Sandstone
is marked by the appearance of quartz sandstone; the top is
taken at the first appearance of siltstone.

Palaeogeographic Significance: The high degree of sorting,
the fine grainsize, the paucity of labile constituents and
the general absence of sedimentary structures in the lower
pa.-; of the unit, suggest that it may be mainly a neritic
deposit.

MADDOX FORMATION (New Name)

Distribution: The Maddox Formation crops out in the
Maddox and Matheson Hills.

Reference Area: The reference area is in the Maddox Hills,
along the course of Dead Horse Creek.

Derivation of Name: The name is derived from the Maddox
Hills.

Stratigraphic Relationships: The Maddox Formation conformably•^
overlies the Forman Sandstone and is unconformably overlain
by the Egan Formation.^The unit probably pre-dates the
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Litholoy and Thickness: The top of the Maddox Formation is

vio^not exposed; the preserved thickness is approximately

300 feet.^The lower third of the section in the Maddox

Hills consists of purple and grey, flaggy, fine-grained,

slightly micaceous feldspathic sandstone interbedded with

purple siltstone.^Clay pellet impressions and mud cracks

are common on bedding surfaces.

The upper two-thirds of the unit consists of black,

fissile shale, interbedded with black, laminated micaceous

siltstone.^The siltstone occurs in beds from 1 to 2

inches thick and makes up about 30% of the total thickness;
"bedding rolls", mud cracks and large and small scale current

and oscillation ripple marks are common in the siltstone.

A.R. Turner (AMDEL) describes a thin section
of the siltstone (6.35.18) as consisting of "numerous silt-

size quartz grains having a size distribution in the range
0.09 to 0.02 mm set in an iron-stained, partially foliated,

• micaceous groundmass.^The grains are irregular in shape
because of recrystallization and their original detrital
nature, together with any primary sedimentary structures,

have been obliterated.^However a laminated texture is

• imparted to the rock by concentrations of finely dissem-

inated iron oxides which coincide with incipiently foliated
micaceous masses.^It appears that the rock has been

synkinematically recrystallized.^The quartz grains have
become considerably elongated, foliation is incipient and
schistosity is marked in the direction of the laminations.

..Aderable amounts of autbigenic silica have been deposited

in available voids between the qualtz grains, forming the
framework.^A■,cessory ?microcline feldspar fragments

are found throughout the rock together with aggregates of
sericite and chlorite which may represent altered feldspar

masses.^Occasional plagioclase grains are also found.
The principal micas are muscovite and sericite with minor
chlorite.^The micas and iron oxides, which accentuate
the laminations4.n the hand specimen, have imparted a
moderate fissility to the rock.

Dark grey cone-in-cone limestone occurs in the
• upper part of the unit as sporadic, flat, dome shaped bodies,

which are circular in plan and up to 2 feet in diameter, and
from 2 to 3 inches thick.^The lim0"4„,
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.4•
flat base.^Each individual cone rests on its apex;

the cones are marked by horizontal laminae (parallel to the

inverted base of the cone) and by ribs running along the

side of the cone from the apex to the base.

The exposures of the Maddox Formation in the

Matheson Hills probably represent only the lowermost beds

of the reference area.

Distinguishing Features: The base of the unit is taken at

the first appearance of siltstone.^The top of the unit

is eroded.

•Palaeogeographic Significance: The abundance of shallow

water bottom structures in both the lower and upper parts
of the unit shows that much, if not all of the unit was

deposited in shallow water.^The dark colours prqpinant

in the upper part of the succession suggest that/rocks may
have been deposited under reducing conditions in an area of
poor water circulation, but the presence of mud cracks

• and cross-beds suggest the intermittant interposition of
oxidizing conditions and stronger water circulation.

•

•

•
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KUNIANDI GROUP 

Distribution: Exposures o f t-bel "Kuniandi Grou·p are -res t.ricted 

t o the M'Junt Ramsay Sheet a rea; th ey occur a l ong t h? 

Kuniandi Range; in an area half a mile west of Hell's 
Gate; and in the McKinn~)n Syncline, near t.h e northern 

edge 'J f the Sheet area . Further exposures of r ocks tho:>ugbt 

t o belong to the Kuniandi Group occur near the southern 

margin of the Sheet area, to the east of Christmas Creek. 

Derivati on of Name: The name ')f t·he Group is derived fr 'JID 

t.he Runiandi Ran~e, a newly named feature west Qf Louisa 

Downs Homestead. 

Components: :.the Kuniandi Group c·ontai ns f 'Jur r ock units:­

Mount Bertram Sandstone 
Wirara Formation 
Stein Formation 
Landri gan Tillite 

Refe renc e Area: Since reference a reas f ~ r each ~ f the 
com'P~nent formations are 1.n the Kuni andi Ra n,ge , the Range 

i 's deSignated as the Groupl s general r e f erenc e a rea. 

St r atigraphic Relationships: The Kuni an9i Group rests 

unc onfo rmably 0n the Kimberley Group, Hai ls Creek Group 
and the Lamboo Complex. It is ove rlain with probable 

unc onformity by t,he Lauisa Downs Group. Its rel at, i onship 
t o t.ne Glidden Group is indetermi~at e . but it. is tbou,!,n t 

likely th at the Kuniandi Gr0up is mucb youn.g:o r th an t he 
Glidden and separated from it by a n unc 0nfor mity. 

L1 t.h ol o.2:Y nnd Thickness-: L1 t.h ol og:ica l and th1,ckness 
."("iat i ons in t.he Kuni andi Group a r e sh own in 'figure 11. 

The base of the Group contair.s R se~~ e nc e which include~ 

r ocks o f ~~~ :-'_'1 ::.;.;.:' 'Jl' l gi :r:r t.hes e stra ta c omprise t.he 

Landrigan Tillite and t.ne Stein For mat i on. The t op two 
f ormations a re regarded as "int e r gl a cials " since t.hey are 

ov e rl a in wi th probable unconformi ty by (il:l acial r ocks 'J f 

th e Egan Formation (Louisa Downs Group). 

The maximum thickness ~ f t.he Gr0up does nQt 

exceed 4000 f ee t. The two 1 0we rmost units VQry in. 
t.hickness a l ong strike and in some cas e s t.ne Stein Formati 'Jn 

is missing entirely (as in Secti on 3 in fi~lre 11) • 

The various compo n ents ':If t·he Gr oup a r e describ ed 

be l ow; a s ummary Qf the st.l'ati gr aphy is ~iv en in Tabl e 10 . 
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TABLE 9 

LITHOLOGY 
(In order of abundance) 

Black, fissile shale; 
black laminated micaceous 
siltstone; purple and 
grey, flaggy, fine­
grained slightly micac­
eous foldspathic sand­
stone, purple siltstone. 

White and purple, Eassive 
to blocky, well sorted, 
fine-grained quartz 
sandstone. 

Cream to pale grey lamin­
ated cl~ystone, cherty 
near base; black green 
and purple fissile laL1in­
ated, occasionally i:licac­
oous shale and siltstone; 
purple and grey flaggy 
fine-grained, occasionally 
pyritic sub-greywacke and 
ferruginous feldspathic 
sandstono; purple mediun­
grained quartz sandstone. 

White, pink and purple 
fine blocbJ, medium, and 
coarse-grained quartz sand­
stone; purple laminated 
fissile to thinly flaggy 
shale interbedded with 
minor purple siltstone. 

SU~JlIJJtY OF STRLTICrRi .. PHY - GLIDDE.lT GROUP 

THICKl'mSS 
(In fOGt) 

300+ 

220 

1120 

200 

PEYSIOGR1.PHIC 
EXPHESSIOl'J 

Poorly resistant; crops 
out in low hills and in 
creek banks. 

Highly resistant; forms 
mesa in Vntheson Hills, 
cuesta in Haddox Hills. 

Moderately and poorly 
resistant; forms 
valley except for ~hGrty 
siltstone beds which 
produce cuesta-form 
ridges. 

Resistant and poorly 
resistant; forr.1s two 
cuostas sepnr~ted by 
valley in ~mddox Hills -
two benches in Hatheson 
Hills. 

STfti.TIGRi.PHIC 
HELilT I O"JSHIPS 

Oonformably overlies the 
Forr.mn Sandstone; uncon­
for~ably overlain by the 
Egan Forcation. 

Oonformably overlies the 
}!latheson Formation; con­
forlTlably over lain by the 
Haddox FOrIJa"'Jion. 

Conformably ovorlies the 
HcrLiS Sandstone; con­
formably overlain by the 
Fornl8.n Sands tone. 

Unconforn:lbly overlies the 
KiLbcrloy (and Crowhurst) 
Groups; corifornnbly 
overl':!in by tho fintheson 
Foruation. 

REHl.RKS 

Probably pre-dates the 
Kuniandi Group. Cone­
in-cone structures 
present. 

il.quifer at base in 
IVlatheson Hills. 

Probably post-dates 
Colombo Sandstone. 
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LANDRUAN TILLITE (New Name)

Distribution: The Landrigan Tillite crops out along the
western margin of the Kuniandi Range and along the northern

and south-western parts of the McKinnon Syncline.

Reference Area: An area 12 miles north 60 0 west of Louisa

Downs Homestead is designated as the reference area.

Derivation of Name: The unit is named after Landrigan Creek,

which is a tributary of Christmas Creek.

Stratigraphic Relationships: In the Kuniandi Range area the
Landrigan Tillite rests unconformably on the Lamboo Complex.

In the McKinnon Syncline it rests unconformably on sediments
and volcanics of the Kimberley Group.^The formation is

overlain conformably by either the Stein Formation or the

Wirara Formation.

Lithology and Thickness.: Over most of the outcrop area the
formation consists of tillite overlain by thin beds of

dolomite, but in the northern part of the Kuniandi Range the
sequence is complicated by a thick lens of sandstone and
siltstone which is intercalated in the tillite.^The
thickness of the formation ranges from 35 feet to 1100
feet.

Descriptions of the lithology of the unit in
the Kuniandi Range area and in the McKinnon Syncline are
given below:-

Kuniandi Range area:^In section 3 (fig. 11)
to the west of Louisa Downs, the Landrigan Tillite contains
th: following strata:-

OVERLAIN BY WIRARA FORMATION

30' Cream, blocky to flaggv, laminated dolomite:

In thin section the dolomite consists of eubedral
to subhedral recrystallised carbonate grains.^The
laminations are distinguished by alternation of
crystalline and non-crystalline carbonates. Minor
fractures traverse the rock and are infilled
by secondary calcite and chalcedonic silica.^The
dolomite contains megascopic structures which
might be stromatolites.

Tillite: Striated and polished black and red quartzite
boulders and subordinate cobbles set in a green
chloritic clayey matrix.

u=TTATN BY LAMBOO COMPLEX
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To the south of the section locality the

tillite iz xv)t developed and the cream dolomite rests
directly on the Lamboo Complex.^To thqhorth the dolomite

becomes a purple, thinly flay, finely laminated rock
which contains thin partings of purple silt and shale.

Three miles north of Mount Bertram (Section 1,
fig.11) the dolomite is absent but the tillite is much greater

in thickness:-

OVERLAIN BY STEIN FORMATION

500' Tillite: Erratia boulders (10%) cobbles (50%)

and pebbles (40%), which include sandstone, quart-

zite l granite and stromatolite-rich dolomite are

set in a fine-grained purple anorpossibly ferrug-

inous matrix.^The largest boulders are six

feet across and facetting and striations are rare;
the boulders of granite and dolomite are of minor

importance.^The matrix of the tillite is identical
in composition to the red greywacke in the over-

lying Stein Formation.
.'300' Sandstone and siltstone: These beds thin out and

disappear to the south, and although they are
4

^

^
regarded as a lens, it is possible that they were

truncated by erosion prior to the deposition of
the overlying tillite.^The following sequence

(from top to bottom) occurs within this part of
the column:-
(a) Pebble conglomerate underlain by a red to

white, blocky, coarse-grained feldspathic
sandstone and red flay micaceous siltstone.

(t)

^

^ thinly flay, finely laminated

siltstone containing slump structures and graded
beds.^In thin section the siltstone consists
of fine-grained quartz fragments set in a matrix
of primary detrital muscovite, sericite and
chlorite.^Poorly developed graded bedding
is present in the allogenic quartz fraction.

The lamination is emphasised by change in grain
size and the percentage of quartz to clay

•

^

^minerals, and the colour of the laminations
varies with the amount of iron oxide present.

•
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White to purple, blocky, friable, coarse-grained,
poorly sorted, feldspathic sandstone overlies
a basal quartz pebble conglomerate.^In

thin section the sandstone consists of sub-;

angular and poorly sorted quartz grains, sub-
ordinate decomposed feldspar and fine-grained

volcanic rock fragments, and rare detrital
tourmaline set in a matrix rich in chlorite,

sericite and saussurite.

300' Tillite: Erratics of quartzite cobbles and pebbles

are set in a red ferruginous sand-clay-silt matrix.

10' Quartz sandstone: This bed has been mapped as part
of the formation, but it could conceivably represent

much older units*.^In places it is up to 50 feet

thick.

UNDERLAIN BY LAMBOO COMPLEX
McKinnon Syncline: No detailed sections have been

measured in this area but two main lithologies are represented-

dolomite and tillite.

Purple to pink, flay, thinly laminated to

blocky, - dolomite or silty dolomite defines the top of the
Landrigan Tillite; it grades upwards into purple greywacke

of the Stein Formation.^In thin section the dolomite
consists of microcrystalline dolomite and randomly distributed
silt-sized detrital quartz grains (2%) and opaque minerals.
Laminations are defined by alternate concentrations of dolo-
mite, and dolomite coated by finely disseminated iron oxides
which give the characteristic purple colouration to the rock.
On the south-western margin of the Syncline this dolomite
is absent and the 14""rP, Formation rests directly on the

underlying tillite.^The dolomite is usually about 30 feet
thick.

The boundary between the dolomite and the under-
lying tillite is sharp.^The tillite which is from 100 to
200 feet thick consists of well polished, striated and
facetted boulders (50%), cobbles (30%) and pebbles (20%), set
randomly in a purple or green clayey matrix.^Towards the
base the erratics are smaller and more angular, and the rock

* I. Gemuts inclines to the latter view.

•

•
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contains pebbles and subordinate oobbles set in a fine-

grained sandy matrix.^In thin section this rock consists

of a subrounded to angular pebble aggregate set in a fine-

grainod ferruginous and arenaceous matrix which contains

subrounded to angular_ detrital quartz grains, altered

feldspars and clay minerals.^The enntics include quartz

sandstone, arkose, fine-grained acid igneous rocks,dolerite,
and oolitic dolomite, the last having been derived from the

Elgee Siltstone.

he tillite rests unconformably on rocks of the

Kimberley Group; and in two localities near the northern

edge of the basin polished and striated pavements have
been observed beneath.the glacial rocks.^The finely cut,

parallel striations are oriented east-west, and quarried
surfaces (roches moUtonees) in the eastern locality suggest

ice movement from the east; although this cannot be estab-

lished conclusively.

• Palaeogeographic Significance: The glacial origin of the

tillite is indicated by the presence in it Of striated and
polished boulders, its poor sorting, and lack of stratification
and the presence beneath it of striated and polished pave-

ments.^Most of the erratics are of rock types with a

wide distribution and for this reason little can be
,provenance

deduced as to their/even though in some cases they can be

shown to have been derived from particular rock units.

There are no distinctive features to indicate
the exact environment of deposition of the tillite, and it

n - 7 have been formed under both terrestrial and marine

conditions.^However, the tillite is litbologically similar

to terresriall ..T f,i; - :ite2 Pleistocene lodgement and

ablation tills (debris left behind retreating glaciers).
Striated pavements may be caused by rock particles held
in the sole of a glacier or by later submarine sliding and

slumping of glacial deposits.^In the absence of slumped

glacial rocks in the Mount Ramsay Sheet area the first
hypothesis seems more likely; the basal part of the tillite,

at least, has formed sub-aerially.

•^The intercalated laminated siltstone and sandstone
may represent deposition during an interglacial period.

The laminated and slumped siltstones have the characteristics

of^varves^consisting of alternate silt and clay rich

•^laminae, with graded bedding commonly developed in the
coarse laminae.^The pebble conglomerates and sandstones

are probably fluvio-glacial deposits.
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The dolomite at the top of the formation may

record the onset of warmer condition and marine trans-

gression.

Distinguishing Features: The base of the unit marked by
an unconformity: the top is taken to be at the change in
lithology from tillite or dolomite to purple or green well

stratified lutites.

STEIN FORMATION (New Name)

Distribution: The Stein Formation crops out along the
Kuniandi Range and in the McKinnon Syncline.

Reference Area: The reference area is 7 miles north 80 °

west of Louisa Downs Homestead.

Derivation of Name: The name is derived from Stein Creek,

a newly named tributary of the Margaret Riven

Stratigraphic Relationships: The Formation lies conformably

between the Landrigan Tillite and the Wirara Formation.

^

•^Lithology and Thickness: The Stein Formation consists
predominantly 01 purple greywacke and ranges in thickness
I:70m 0 feet to 700 feet.^Detailed descriptions of the

• lithology in the two main areas of outcrop are given below.

Kuniandi Range Area: The formation consists of
flaggy, thin bedded, poorly sorted coarse-grained purple

greywacke with a ferruginous matrix.^In thin section the

rocks contain rounded and angular, poorly sorted quartz
grains, severely altered feldspar and rare fine-grained
igneous rock fragments set in a mica rich ferruginous matrix.

Graded bedding, subordinate cross bedding and

ripple marks were noted.^The forlaidtion lenses out to the

north and s ,J1.:4t 1.7; its maximum thickness (700 feet) occurs

three miles wdst of Bullock Paddock Bore.^In the central

part of Kuniandi Range the formation has been deformed and
axial plane folds are commonly developed with a plunge of

10 0 to the south.

McKinnon Syncline: The dominant litbology in
this area is a purple, blocky, thick bedded, poorly sorted
ferruginous coarse-grained greywacke; the greywacke is

^•^interbedded with a purple powdery fissile siltstone and

shale.^Towards the top thin bedded, red to purple, flaggy

greywacke appears.^Sedimentary structures noted include
ripple marks, slump rolls, graded bedding and elongate•
needle like casts.



In thin Section the rocks consiert of poorly

4 sorted, angular to subangular quartz grains, altered feldspar

and pyroxene fragments, fine-grained volcanic rock
fragments, and rare detrital calcite and tourmaline grains,

set in a matrix of chlorite, sericite and opaque minerals.
Finely disseminated iron oxides impart the characteristic

purple colouration to the rock.

Palaeogeographic Significance: The Stein Formation represents
the final phase of glacial activity in the Kuniandi Group:

The greywacke in this unit is identical to the matrix of

the underlying tillite.^Tt.,:e variations in thickness

of the Formation suggests that it may have been deposited

only in more strongly subsiding areas.

WIRARA FORMATION (New Name)

Distribution: The Wirara Formation crops out along the
Kuniandi Range, within the McKinnon Syncline and in an

area half a mile west of Hell's Gate
•

Reference Area: ThEi reference area is 7 miles north

70 0 west of Louisa Downs Homestead.

Lerivation of Name: The name is derived from Wirara Creek,

• a newly named tributary of the Margaret River.

Stratigraphic Relationships; The unit is conformably over-
lain by the Mount Bertram Sandstone, and overlies, with
apparent conformity, the Landrigan Formation or the Stein

Formation.^The truncation of the Stein Formation beneath

the Wirara Formation indicates either the non-deposition
of the former or a possible unconformity at the base of the

Formation.^It is thought the first hypothesis is

more likely.

Lithology and Thickness:^Detailed descriptions of the

Formation in its three main areas of exposure are given

below:-

Kuniandi Range Area: The following section was

measured through the Formation four miles west of Louisa

Downs Homestead (see Section 3 1 figure 11).

•

•
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10901 Purple, fissile : to thinly flaggy, laminate,
micaceous siltstone interbedded with thin bands

of purple sandstone.^ThOurple siltstone grades
downwards into green to grey, thinly flaggy,

laminated shale and siltstone.^Green sandy bands
with pyrite become prominent towards the base.

In thin section the purple fine-grained siltstone
consists of a fine-grained mass of quartz, altered
feldspar and disseminated iron oxides, set in a
muscovite, sericite and chlorite rich matrix.
The iron oxides give the purple colouration to the

rock.
300' Brown, thinly flay siltstone and feldspathic 

sandstone with a siliceous matrix.^Some of the

rocks are dolomitic (towards the base).

85' The top is marked by a green fissile to thinly
flaggy, laminated shale and siltstone.^In thin
section the green shale consists of equigranular
well-sorted quartz grains, altered feldspar, with
disseminated iron oxides and euhedral pyrite grains
set in a muscovite, sericite and chlorite-rich

matrix.
Towards the base there is a green, flay thin

bedded sandstone with a clayey matrix i^In thin

section these rocks contain equigranular well sorted
fine-grained angular quartz grains and subordinate
plagioclase, migrocline and tourmaline fragments
set in a partially recrystallised clay matrix.

Further to the north, along Kuniandi Range the
basal lithologies consist of a purple, fissile, micaceous,

alternately green anA^lazinated shale.

Along part of the Kuniandi Range the Wirara

Formation is folded about a steeply dipping, closely-spaced,
axial plane (slaty) cleavage; these folds plunge 10 ° south.
In the more deformed areas detrital quartz grains in the
siltstone have been rotated and aligned, together with

secondary sericite, muscovite and chlorite, parallel to
the axial plane cleavage..

•

•
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-- Hell's Gate  District: In this area.the Wirara

• Prpiation cons.ts of poorly outcropping green to grey
cleaved and fissile chlorite-rich shale and siltstone

(Section 4, fig. 11).

McKinnon Syncline: The Formation is represented
by poorly outcropping fissile, finely laminated, green to
grey shale with thin partings of a green cherty siltstone and
fine-grained flaggy sandstone.^The sandstone is current-
bedded and contains small chert lenses and pyrite; sub-

ordinate purple shale partings were noted at the top of the
unit.^It would seem that only the basal part of the form-
ation is exposed in this area.

Palaeogeographic Significance: The colour change in shales
and siltstones of the Wirara Formation is an important

indicator of the chemical environment of deposition, and is
dependent on the degree of oxidation of iron.^In the
green shales iron is largely in the ferrous state in the

•

^

^form of pyrite whereas the red shales contain finely divided
ferric oxide in the form of hematitei

The Wirara Formation was deposited in a slowly
subsiding shallow basin^The alternation of red and green
shales in the sequence indicates a rhythmic change from an
oxidising to a reducing environment.^Sandstone partings
in the top of the formation indicate an alternation from

calm water, favourable to the deposition of fine material,
to strong currents which brought coarser sediments from the
shore into the basin.

MOUNT BERTRAM SANDSTONE (New Name)

Distribution: . The Mount Bertram Sandstone cropOut along
the Kuniandi Range and the J13 ridge north of Hell's Gate.

ReferenceArea: The reference area is 7 miles north 70 0

west of Louisa Downs Homestead.

Derivation of Name: The name is derived from Mount Bertram.

Stratigraphic Relationship: The Mount Bertram Sandstone is
overlain with probable unconformity by the Egan Formation;
it is conformable with the underlying Wirara Formation.

•

•
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Lithology and Thickness: The Mount Bertram Sandstone

consists of purple to grey, dominantly flaggy and thin•
bedded, well sorted, fine-grained, micaceous sandstone and

minor siltstone; the matrix is ferruginous.^Towards the

base purple fissile shal,a and siltstone interbeds are

present.^Oscillation ripple marks, graded bedding and

clay pellet cavities occur throughout the whole unit.

In thin section the sandstone consists of equi-

granular, angular to subangular detrital quartz grains and

rare tourmaline fragments set in a matrix of muscovite,

sericite, chlorite and disseminated iron oxides.^The

ferruginous minerals are concentrated along the boundaries

of individual grains.

Four miles west of Louisa Downs Homestead the

Sandstone is 590 feet thick.

Palaeogeographic Significance:^The Sandstone marks a

transition from the calm water conditions of Wirara Formation

• to deposition by strong current which brought coarser

sediments from the shore into the basin.

UNDIFFERENTIATED

• In the south-central part of the Sheet area, to

the east of Christmas Creek, sedimentary rocks rest uncon-
formably on the Olympio Formation of the Halls Creek Group,

and are unconformably overlain by the Egan Formatbn.^Some

of the rocks in this area closely resemble rocks of the
Kuniandi Group; others appear to be atypical.^It is

thought that the beds may belong to the Kuniandi Group* and
for convenience they have been mapped as "Undifferentiated"

Kuniandi Group.^They are generally poorly exposed and
have been faulted prior to the deposition of the Egan

Formation.

In the easternmost exposures, in a north-easterly
plunging syncline, the following succession is present:-

* I. Gemuts considers that some of the rocks may belong

•^to the Speewah Group.

•
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TOP NOT EXPOSED

• 200' (+) Poorly exposed strata - not seen in outTrop.

^

150'^White medium-grained siliceous quartz

sandstone.^Strongly resistant.

^

500'^Purple, finely laminated siltstone.

^

200'^Brick red blocky pebble conglomerate.
Pebbles up to i inch in diameter are set

in a ferruginous clay-silt matrix.
Poorly resistant

^

100'^Pink coarse-grained poorly sorted quartz
sandstone, may be slightly feldspathic.

Matrix consists of iron oxide stained
clay.^Poorly resistant.

^

200'^White to pink strongly cleaved and silic-
ified medium-grained quartz sandstone.

Strongly resistante

OVERLIES HALLS CREEK GROUP

•^The basal sandstone bed an be identifid at
several localities to the west and although the overlying
coarser-grained, less resistant beds are present they are
interbedded with leached laminated siltstonee^In some

localities in the western exposures the basal sandstone
appears to be overlain by flaggy, laminated •rey-green
cherty siltstone beds, but the rocks may be brought into

juxtaposition by faultingi

•
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SANDSTONE 

WIRl& 
FORNATION 

STEIN 
FORMATION 

LANDRIGAN 
TILLITE 
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SYMBOL 

En 
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TABLE 10 

LITHOLOGY 

Purp::}.e la.r.J.il1lltod siltstone] rod 
pebble-conglo8erate, white and 
pink, coarse and medium-grained 
quartz sandstone, grey-green 
cherty siltstone. 

Purple to grey, flaggy thin 
bedded, well sorted, fine­
grained micaceous and ferrug­
inous sandstone and ninor 
siltstone. Towards the base 
abundance of purple fissile 
shale a[~d siltstone interbeds 
increase. Oscillation ripple 
narks, graded bedding, cross­
bedding and clay pellet cav­
i ties corr,mon. 

At the top purple fissile to 
thinly flaggy laminated siltstone 
interbedded with purple sandstone. 
Grades downwards into green to 
grey, thinly flaggy laminated 
shale and siltstone with pyrite. 
J..t the base brown thinly flaggy 
siltstone and green flaggy thin 
bedded sandstone with pyrite. 

Flaggy, thin bedded, poorly 
sorted, coarse-grained, purple 
greywacke with a ferruginous 
matrix. Graded bedding, cross­
bedding, slump rolls and ripple 
marks cormnon. 

Unstratified massive tillite with 
erratic boulders, cobbles end 
pebbles, which include sandstone, 
sub-arkose, stromatolite rich dolo­
mite granite illld dolerite, all se~ 
in a purple clay0y or sandy Emtrix. 
The tillite contains thick lenses 
of sandstone and siltstone :::tnd is 
capped qy purple or Ore&8, thinly 
flaggy, laminated dolomite. 

SUh}!iiliY OF STRLTIGRi.PHY - KUII1.NDI GROUP 

THICKrJESS 
Il'J FEET 

About 
1.350+ 

400-
600 

1475-
1600 

0-
700 

55-
1100 

PlflSI OGR.L.PHIC 
EXPll.ESSION 

Strongly resistant 
and poorly resist­
ant; forDs strike 
ridges ane:. valleys. 

Resistant; forms 
cuesta. 

Poorly resistant, 
forms broo.d. low 
lying flats or undul·­
ating country. 

Moderately resist­
ant; forms rounded, 
steep hills or low 
rises. 

Moderately or poorly 
resistant; tillite 
forr.1s rounded, bould­
er strewn hills or 
flats; sandstone 
forms strike ridges. 

DISTRIBUTION 
OF EXPOSUll1S 

In south-central 
part of Sheet area, 
east of Christmas 
Greek. 

Kuniandi R~.Jlge and 
near Hells Gate. 

Kunio.ndi fmngc, 
:tv[cKinnol1 Syncline 
and neetr Hells 
~ate. 

lCuniandi Range and 
l'lcKinnon Syncline. 

l(uni2.ndi Fi.ange ?"nd 
McKinnon Syncline. 

STRL.TIGMPHIC 
RELJ..T I m;SHIPS 

Overlain unconform­
ably by Egan FOrIJ­
ation; rests 
unconforr:lCI.bly on 
Olympia Formation. 

CNerlain with probable 
unconformity by Egan 
Fornation. Lies 
confor8ably on Wirnra 
Formation. 

Conformably overlain 
by Mount Bertram 
So.ndstone; rests 
with apparent confor8-
ity on Stein Formation 
or on Landrigan Tillite. 

Rests conformably on 
LandrigGn Tillite; 
overlain with appar­
ent conformity ~ 
Wirara Formation. 

Rests unconformably 
on Lamboo Complex; 
cvcrlain conformably 
by Stein Formation 
and with apparent 
conformity by Wirara 
Forrr.ation. 

RElvli.RKS 

Identification as 
Kuniandi Group not 
certain. 

Forms main spine of 
Kuniandi Range. 

:tvhy bo unconformity 
at base 

~htrix of greywacke 
identical to matrix 
of tillite in the 
Landrigan Tillite. 

Glaciated pavements 
ur~derlie the Tillite 
at two localities in 
the HcKinnon Syncline. 
Dolomite contains vague 
?stromatolites. 
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LOUISA DOWNS GROUP (New Name)

Distribution: The Louisa Downs Group crops out extensively

in the Mount Ramsay Sheet area.^Exposures occupy large

tracts of country in the central and south-central parts
of the area, and extend, as outlying faulted wedges, into

the north-eastern part of the area.^Outlying exposures lie

in the "core" of the O'Donnell Syncline.

Reference Area: Reference areas are designated for each
of the Group's component formations, but since these are

at widely separated localities, no Group reference area

is nominated.

Derivation of Name: The name is derived from Louisa Downs

pastoral lease.

Components: The Group contains five units of formation

status:-^Lubbock Formation

Tean Formatiotii I.

McAlly Shale
Yurabi Formation

• Egan Formation

Stratigraphic Relationships: The Louisa Downs Group overlies

the Kuniandi Group with probable unconformity; it is

• unconformably overlain by the Lally Conglomerate which is

of probable Lower Cambrian age.^Local disconformities
occur within the Egan Formation and between the Egan
Formation and the overlying Yurabi Formation.

Lithology and Thickness: The Group consists predominantly
of shale, sub-greywacke and siltstone; tillite and assoc-
iated carbonate-bearing rocks (which occur at the base of
the Group) and beds of quartz sandstone, arkose and pebble
conglomerate are important "marker" units, but make up

only a small part of the total thickness of the Group.

The maximum observed thicknesses of each of the
component formations combine to give a total thickness of

about 13,000 feet, but the top of the succession has been

eroded and the original thickness may have been greater.

The component formations are described below and
a summary of the descriptions is given in Table 12.

•

•
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EGAN FORMATION (New Name)
•^Distribution: The Egan Formation is known only in the

Mount Ramsay Sheet area.^It crops out in two main areas -

one occupies the "core" of the O'Donnell Syncline (fig.12),

and the other is to the south, in the central and southern

part of the Sheet area, around the margins of a broad

faulted syncline.^Small, isolated exposures occur east

of Lily Hole Bore, at Pavement Hill (fig. 13) and in an

area several miles to the east of Lilly Lagoon.

•

•

•

•

Figure 12: Egan Formation (centre) - O'Donnell Syncline.
Thin dark beds of carbonate rocks of Egan
Formation capped by sandstone of Yurabi
Formation, in turn overldn by McAlly Shale
(low ground - right centre).^Egan Formation
rests on Collett Siltstone (lower part of
escarpment), which is in turn underlain by
Liga Shale (valley floor) and Hilfordy Form-
ation (dip slope on left). Alluvial flats
of Margaret River and sandstone hills of the
Mount Cummings Plateau in background. Photo
taken eight miles south of Hibberson Bluff.

Reference Area: The most readily accessible exposure of the
unit is in the Egan Range, where it is crossed by the Great

Northern Highway.^Although the section at this locality

does not include all the rock types of the Formation, it

does contain the best exposures of tillite (an important

component of the unit) and for this reason has been desig-

nated the reference area.
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Derivation of Name: The nara4s derived from the Egan

^

•
^Range, a newly named feature, which is crossed by the

Great Northern Highway near Stockyard Crossing.

Stratigraphic Relationships: The Egan Formation is the

lowermost fOrmation of the LouiSa Downs Group.^It rests

unconformably on the Glidden Group, and older rocks; and

is thought to rest with unconfotmity on the Kuniandi Group.
No direct evidence of unconformity between the Egan Fofmatioti

and Kuniiandi Group is available in the. Kuniandi Range, but

near the southern-central margin of the Sheet area, rocks

which have been mapped as qindifferentiated" Kuniandi
Group are overlain with angular unconformity by rocks of

the Egan . Formation.^In the Kuniandi Range an examination

of the succession within the Egan . Formation shows that a

disconformity occurs at its base.

The unit is overlain with at least local dis-
conformity by the Yurabi Formation; aspects of this
relationship will be discussed in a later section.

Lithology and Thickness: The Egan Formation contains a great

variety of rock types which appear to represent a wide
spectrum of climatic and 'environmental conditions.^In

• an attempt to reconstruct the sequence of events responsible
for the deposition and preservation of the unit, we have

measured (in most cases with Tape and Abney level) sixteen
sections through the unit at widely distributed localities.

The sections are shown diagrammatically on figure 20; full
details of the lithologies and thicknesses are given in

Appendix I and the section localities are shown on the
accompanying 1:250,000 Sheet, where they are distinguished

by the prefix E.

The thickness of the Formation rayes from about 100
to 650 feet, but is generally between 170 and 220 feet.

The Formation may be broadly subdivided into

three (fig.20) - an upper, carbonate-arenite sequence
(subdivisions D to J); a median tillite (subdivision C);
and a lower arenite-lutite-carbonate sequence (subdivisions
A and B).^The lower sequence is present only in the
southern and eastern exposures of the Formation.•

Subdivision A consists essentially of coarse-
grained arkose and is exposed only in the southern and

south-eastern areas.^It is thickest in sectbn 11 (310 feet),

• but is absent in the exposures of the Formation further to
the south.^It is present in the Egan Range and in the
reference area, but has not been recognized to the north

or west, where (Section 14 and 15) the base of the unit,
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(Subdivision A 1 ), consists largely of sandy limestone or

calcareous sandstone.^As suggested on figure 20 the

beds in A1 could be a facies equivalent of unit A.

Subdivision B consists of yellow, laminated,

cherty siltstone; it is 120 feet thick in section 11,

but as with subdivision A, does not occur in the more

southerly exposures of the Formation; it is even more

restricted in its distribution than subdivision A, and

does not occur in the reference area (Section 13), or in

areas to its north or west (Sections 14, 15, 16).^In

view of the porosity in parts of the cherty siltstone it

is possible that they may have originally contained carbonate

minerals.^The dolomite of subdivision B1 in sections

13-15 is thought to be a stratigraphic equivalent of the

siltstone of subdivision B.^Rocks which have been placed

tertatively in B l occur in section 8, and in the western

part of the Maddox Hills.

Subdivision C is a tillite.^It is up to 120

feet thick (Section 11) and is the first subdivision

recognisable over extensive areas.^It is assumed that only

one tillite occurs in the succession, and that it was

•
^deposited more or less simultaneously throughout the area.

Although shown in only one section (section 1)

in the northern region, it is also knJwn to occur near Liga

Creek and at Pavement Hill.^At Pavement Hill (fig.13) and

near the Section 1 locality the tillite rests on striated
bedrock (figs. 14 and 15); the striations are interpreted

as being of glacial derivation and, in both cases, indicate

ice movement from the north.

•

Figure 13: Pavement iill (on right), viewed from west.
Margaret River in foreground. Glaciated pavement cut on slope
of Pentecost Sandstone (right): overlain by 5 feet tillite,
50 feet Subdivision 1 (forms hill on left).

•



•

107.•

•

•

Figure 14: Polished and grooved bedrock (Pentecost
Sandstone) at Pavement Hill.^Underlies
tillite of Subdivision C of Egan
Formation.

    

Fia*ure 15:^Close-up of Figure 14•
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If pre-tillite sediments we r e depos it ed in the 

no rth, the presence of striat e d bedrock indicates that th ey 
were r emoved, a t l eas t in $ome places , by erosion prio r t o 
th e deposition of the tillite , but since ther e is no 
exposed and p r eserved r ecord ':'I f pre- t i 11i te s edimen t at.i(m 

in this area t.he r e is no need t '::l slJspec t an unconformi t.y 

o r disconformit.y a t t.ne base of the tillite i n the sOIJt.hern 

a r eas. Thus the accumu La ti on of Su bdi vi 51 ons A, Al t Band 

Bl and C in s'ec ti 0ns 12 t o 15 may have been a c?n tinuous 

and uninter rupt.ed process. The possible representa tives of 

Bl noted in t.he Hell's Gate a r ea (Sec t.i on 8) cay bave 

Qv erl ap'Ped the "basemeht " near the n orth e rn limi t a f the 
sedimentary surface, t.he areas t o t.be north pe rh a.ps remaining 

sub-aerial~ 

Th e tiJlite i s .gene r ally po::> rly exposed; in mos t 
places t he ma trix has been r emoved 
uncons ::> lid a t e d ~ravels comp::>sed of 

by erosi on, leaving 
err a ti cs . Howeve r, 

a s'lfficient nu mbe r of exposu r es a r e avai l able t o indica t e 
that the matrix n0rmally consists of a massive, purpl e , 
gr ey o r ? r een mix ture 6f clay ~nd si lt sized gr ai ns . Th e 
only anomaly js in sec ti on 12 wh ere t be ma trix appears, in 
hand specimen, to consist mainly of s ilt sized gr ains . 
Erra tics are invariab l e scat.t.ered co r e or l ess n t r andom 
thr'Ju?hout the ma trix bllt their concentrati (m , s i ze , shape , 
and c'JI!lposit.ion, vary great l y from place t.o place . Th e 
m'J st common erratics are OVO id, and l e s s coramonly angu l a r, 
boulders, cobb l es an d pebb l es of quartzite and silicified 
qu a rtz· sandstone ; t he s e usually have traces of pol ishing 
and, l ess comm'Jnly, Rr.e striat ed. Rare boulders a r e up t o 

10 fe e t in diameter. Boulde r s of a characte ristic dark-
c 'J l olJred pebb l e con gl ome r a t e fr'Jm the Pentecos t Sands t one a r e 
occas i onally seen. Erratics 'J f do l 'Jmi t e (sooe derived fr om 
the Crowhurst Group) a r e present in SQme a r eas, bu t cons t i tut e 
only a cin'Jr part of th e t o t a l volume of e rra tic s . 
Similarly, e rra tics of gr anite and o ther igneolls r ock t.ypes 
a r e r a r e (and may be l acking) excep t in the nQ r th - eas t ernm-:>s t 
exposu r es (section 16). 

In t·he tw~ mos t no r t.n - easterly· sec ti ons ( 15 and 16) 

l enses 'Jf dol omitic sandstone occur within the tillite and 
may r ep r esen t a bri e f f luvial interlude; in secti on 15 
a small l ens of dol omite-brecc i a Qccurs 5 feet above this 
dolomit.ic sandstone lens. 
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Subdivision D: In sections 8 and 10 subdivision

C is overlain by yellow and pink flaggy dolomite.^In

section 9 a similar dolomite rests unconformably on the

Lamboo Complex, although nearby it appears to rest
unconformably on purple and green shales which may belong

to the Kuniandi Group - the exposures of shale are too small

to be shown on the accompanying map.

In section 9 the dolomite is overlain by a

distinctive 3 foot thick bed of dark grey dolomite, which

includes a dolomite conFlomerate band.^This bed is re-

garded as the only representative of a succession (subdivision

E), which, further to the north (e.g. in sections 4 and 6) 1

rests directly on "basement" . and/or on subdivision C.

It seems likely therefore that the beds shown as subdivision
D pre-date those shown as subdivision E, although the
possibility of contemporaneity cannot be entirely dismissed.
The presence of dolomitic Strata (IT?) underlying subdivision
E in sectibn 2 tends to support this hypothesis.

The correlation of subdivision D strata from

section 9 to sections 8 and 10 is good.^The beds shown

as subdivision D1 in sections 12, 13 and 15 are thought
to be stratigraphic equivalents of subdivision D - the
general lithological association appears in all sections -
yellow and pink dolomite is dominant in sections 8 and 9;

in sections 10, 13 and 15 purple dolomitic siltstone is
associated with similar dolomites, and in section 12

purple dolomitic siltstone becomes the dominant lithology.
Thus there appears to be an increase in the importance of

siltstone relative to that of dolomite to the south.^The

southernmost section (section 12) contains the greatest

preserved thickness .. of subdivision D or D 1 strata (40 feet)
but it is likely that it does not represent the full
succession because erosion probably occurred prior to the
deposition of the Yurabi Formation.

Subdivision E is confined to sections 1 to 9 and
a probable equivalent (E 1 ) occurs in section 16.^The

subdivision and its equivalent are thus restricted to the
most northerly parts of the area.^In sections 2-7 the top

of the subdivision is readily distinguished because it is
marked by a sharp, and probably widely isochronous litho-

logical change.^Due probably to unconformity, its top is
not represented in section 8, and in section 9 the whole

subdivision appears to be represented by a 3 feet thick
bed of dark grey dolomite and pebbly and cobbly dolomite

(figs. 16, 17 and 18).
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In ~oeti0n 9 m~ny ~f the pebble~t cobbles and 
• bryulder3 ~ppear t o have been dr~pped into their cementin~ 

medium (dQlomite) rather than r ol l ed by traction c',rrents, 
but "drapin~" Qf the dolomite l~minae ove r some of the 
megnclasts (fi~s. 17 and 18) shows thnt the deposit.iQn Qf 
carbonate minerals and me~aclas ts proceeded ap~ce • 

Fi~re 16: Con~lomerate of Subdivision E, E~~n 
ForoatiQn, Section 9. Pebb l es and 
cQbbles of dolomite and jOinted 
qunrtzite set in d o l ~cit e matrix. 
Underlain (on l eft) and Qverlain 
(on ri gh t) by l nm ina t ed dolocite • 
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Figure 17: Subdivision E, Egan Formation, near

section 9.^1,91minated dolomite (left),
overlain by conglomerate with quart-
zite pebbls and boulders set in dolo-
mite matrix, then by conglomerate with
dolomite clasts set in dolaronite
matrix.

Figure 18: Close-up of Figure 17 showing dolomite
matrix around large quartzite boulder.

•

•
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In the north-west, subdivisi on E can, in mo st 
. pla.6Gl;, bF.l furth e r su bdi v ide d int. o three - t.h e l owe r mast 

beds, which hav e a maxi mum obse rv ed thickness of 76 fee t 
( in secti on 1) consist essenti ally of poo rly sort e d s and -

, 
stone s , many of which a r e ca l oar eous. , . Pebbl es ()C ClJr 

throu gh out the beds , bllt a r e u s ua lly mo r e c ')ramon l o w in 

th e successi on. Th e s a ndy be ds a r e mo r e r e sistant t o 

e r os i on than t he ove rlying stra t a which, in many plac es , 
s e p a r a t e ' th em from t he uppe r part o f su bdi v i s i on E . 

The 1e s & resista n t stra ta~e t o t a l l y obscure d by 

scree in sec ti ons 1 a nd 2, a nd d'J n o t appear t o be r ep res e nted 
in s ecti on 4, wh e re t heir pl a ce is t ak e n by c on .gl ome r a te. 

I 
In s ecti ons 3; 5 and 7 th e beds cons is t predomina ntly of 
pink o r yellow flaggy t o blo oky l ami na t ed dol oDit e ; in 
t he l a tter th e dol omite conta i ns consp i cuous pr opo rti ons 
of t erri .g: inous s i lt and s a nd . In secti on 6 th e l ess 
r esistant beds a r e repres en~ed. by a do l omi t.e 32 f ee t thick 
conta inin g boulde rs, cobbl es and pe bb l e s of qu a rt'zi te 
o t her r ock type s , This dis tinctive r ock-type occurs 

a nd 

at 
the t op o f th e l e ss resist a nt co lumn in s e cti on 5 a nd at 

its base in sect ion 7 i which strongly su ggests th ~ t it wa s 
deposited in section 6 f or th e mo st pa rt bont e~po r an eollsly 

with th e deposit.i on of the ' l amina t ed do l omite in s e c t i ons 3, 
5 a nd 7. 

The uppe r most be ds of subdivi s i on E in the north ­
west c o nsi~t of me dium- gr aine d, fla ggy t o mass ive , s li ght ly 
ca l ca r eous and s ome times pe bbly sandstone ; th ey have a 
maximum thickness; of 52 f ee t ( in s ec ti on 2 ) . 

In th,e no rth-eas t ( secti on 16 ) sand y s tra t a (E l ) 

overl ie subdivisi on C and a r e int erpre t ed a s being equiv­
alent t o su bdivisi on E. The beds cons i s t predominantly 
of fin e t o coarse- g r a i ned quartz s and s t one ; some of t he 
beds ma y have ori ginally c6nta ined a carbona t e component 
i n the matr ix. A 1 f oo t ' t.hick bed/g5n~lomera t e occurs 
near the midd l e of th e sll bdivision an d may be a c orr el a tive 
of simila r stra t a no ted in th e middle of E in th e north 
wes t (e. g . i n Secti on 6) , 

fla.g~y, 

I t is 

Subdivi s i on F cpns ists of pink and yellow, 
l amina t ed li mestone and is us ually poo rly expos e d . ' 
c onfined t o th e north e rn s ecti ons (1 - 7 ) but may be 
r,epresen t ed, in 0. time s ense , by stra t a near th e base of 
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subdivision G in section 9 and possibly by .strata l abe lled 

Fl in secti on 16. It may have been deposited elsewhere 
but it bas not been preserved, Th~ (' maximum thickness 'Jf 

the subdivisi on is 40 f ee t (section 3). The possible 

equivalent () f subdivision ~E in s e cti on 16 (Ei) ¢~nsist~ 
essentially of the SaIile lithol o"gy as E, but contEdns inter­
beds of purple calcareous shaie. 

Subdivision G is of very ~istinctive litho lo~y . 

It consists predominant.ly o f grey; r e -gularly laminnted, 
silt.y o r sandy limes t one with a maximuCl observed thickn e ss 

of 98 feet (in section 2). The con t ac t between subdivisi ons 
G and H is sharp and in some places (e.g. in section ,) 
is marked . by a limes t one · breccia~ 

Subdivision H consists 

limestone~ In abou t the middle 
mainly 
of the 

Ijf rnas td ve dark .g r ey 
unit li gh t grey, , 

irregula r dolomitic bands become conspicuQiJs and t,owards 

the top oolitic beds a re c ommonly p~esent~ Stroma t olites 
have been noted a t i.he t op of t.he s llbdivision in s e ctions 

5 and 7 and t.hey a re kn own, to '.Jccur at ':I r near the base of 

the beds near Pavement Hill. When freshly broken the 

dol otlit e commonly gives rise t o a f oe tid odour; presumably 
because o f the p r esence o f su lphides . l'his unit is t.hus 

a -good marker horizon, and has been r ec o gnized t.hrOIJ?:h oll t 

th e northern area , and als'O at t.he t.op :) f section 14. It 

has also been obse rved tw o miles t o th e east of section 14, 
and SOI)th of. section 12. In tho lat.ter l ocality i ts 

stratigraphie position cannot be det e r mined . 

The f~c t that subdivisi on H r ests on subdivision 
C in section 14, on D in section 10, a nd on E in section 8 
shows that the unit is disconformabl e on at l eas t s ome 

o f the older beds; it is not known whether t h is is due 
to non-d epositi on of the missin~ units o r to e r os i on pri or 

to t,\1e depositi on of subdivisi on H. 

subdivi sion J ove rli es i;Jubdlvision H wi th apparen t 
conformi ty a nd cons ists o f pink" cream and ')ccaslonal1y, 

?rey, f1a-g-/l:Y l aminated s i 1 ty dolomi te wi t.h, in places, 
int e r beds of pink and yellow dol omi ti rr si ltstone; it is 

represented in sectian 10 by purple fi ssi I e shale . The 
bods ha ve a maximum pres e rv ed th i ckness of 100 feet in 

s ecti on 10, but erosion may have occurred pri a r t.o t.he 
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deposition 'of the Yurabi Formation and the thickness could

have been greater.^The subdivision is exposed only in the
•^north-western part of the area (sections 1-10).^Although

the beds may have been deposited elsewhere they have not

been preserved.

Distinguishing Features: Except in the Kuniandi Range the

base of the Egan Formation is readily distinguished by an

unconformity.^In the Kuniandi Range its base is marked by

tillite, and although this is usually very poorly exposed

its presence can usually be detected by the appearance of

ovoid boulders in the soil.^The top of the unit is marked

by the appearance of medium-grained sandstone of the Yurabi

Formation, which, in most places, is disconformable on

the Egan Formation.

Palaeographic Significance: The strata of the Egan
Formation were laid down under a series of contrasting
physical, chemical and climatic conditions; although many
of our interpretations may be found to be in error, the

• diversity of rock types and their unusual lateral and

superpositional relationships require comment.

For the purposes of this discussion, it is

• assumed that the superpositional sequence postulated in
the preceeding account of the lithology of the Formaton is

valid.^A summary of our interpretations with regard to the
environment of deposition of the various components of the

Formation is given in Table 11.^A summary of the distrib-

ution,. stratigraphic relationships, composition and
possible climatic significance of the various components
is given in figure 19.

Subdivisions A, A l , B, B 1 , C, D and E all rest,

in places, directly on the basement rocks, and except
in the Kuniandi Range district, an unconformity is readly
apparent at the base of the Formation.^However, in the

Kuniandi Range (section 10) subdivisiln C rests directly
on older rocks which have no lithological counterparts in
either of subdivisions B or C; the older rocks are part
of the Kuniandi Group, indicating that a substantial gap

doe indeed occur in the sedimentary record..

•

•
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The arkose comprising subdivision A ig igenerally

•^coarse and very coarse-grained and appears to have been
derived predominantly from coarse-grained, and probably
porphyritic, granites -H the,grain-size and the high feldspar
content of the subdivision sliggest that the granitic terrain
may have been reasoriabl,close at hand.^The thickness of
A undergoes drastic redlidtion between sections 11 and 12
but maintains its general Order of thickness between sections
12 and 13.

Subdivision A1 (sections 14 and 15), which 1_6
thought to be possibly contemporaneoUs with subdivision A
consists essentially of grains,of quartz and feldspar sand
and finely crystalline , calcite; . the relative proportions of
these constituents vary laterally and vertically.^Thus;
while coarse-grained arkose was being deposited further to
the south, medium-grained quartz-feldspar sands may have been
deposited, along with carbonate minerals; in the north.

Subdivisions E nd Bt are iegarded as likely to-
have been deposited more or less contemporaneously:^The
laminated cherty siitstoneS which CompriSe sUbdiviSion B;
ab with the rockS of subdivision A, are folind in section 11;
but are not present. further to the south; their thickest
development, as in the case of subdivision A, la/in section
12.^No Sedimentary structures apart from bedding have beer
recognised in subdivision B; but it is thought that the
regular bedding lamellae may indidate that the rocks were
deposited in a reasonable depth of water; certainly
subsidence in the area around section 12 was more pronounced
than elsewhere.

Subdivision B 1 , which consists predominantly of
pink grey and yellow dolomite appears to be essentially a
chemical deposit; vague stromato1ite0) forms have been
noted near the base of the subdivision in sectian 15.^The
rocks of the subdivision have striking similarity to some of
the strata' in subdivision D (particularly the beds in
sections 9 and 10) and since D overlies the tillite, and
B 1 underlies it, their characteristic may be the result of
deposition in similar environments.

Subdivision C consists of tillite and is clearly
the product of a major period of glaciation.^Although
north-south striations carved on the bedrock are present in
at least two localities in the north, the apparently
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conformable r e l ationships between B, Bl and C in th e south 
and east sug.g:est that these areas may have been sub- aqueous 
thro u ~holJt the gl acial epoch. Sandy lenses p r es ent in 
sections 15 and 16 probably r ecord a brief ice r etreat . 
The final ice retrea t probably l ed t o the deposition of the 
tillite now pr eserved in the north . 

SlJbdi~ision D consists main ly of pink, grey and 
yellow dol ooite and is c0nfined t o the west (sectio~s 8, 
9 and 10) while in the eas t i t s probab l e equival ent (Dl ) 
consists of purp l e do lo~itic silts t one , pink and yellow 
do l omite a nd r a r e sandy beds ~ The st r ata may have been 

deposited in a similar environment to subd i vision Bl0 The 
compar at ive abundance of terri.g:inous detritus in t.be east 

suggests t ha t it. may have been derived from t.hat direo ti on . 

Subdivision E i s r es t,rioted in i t:iPresen t 

dis t. ri bu ti on and is f oun d 'Jnly in t.he nQrthern part s of 
t.he area . I ts absence in t,he sou th may be due en tirely 

t.o e r os i on , but t.he mark ed t.hinning o f the subdivision 
between sections 7 and g sbows thnt - at l east in the 

west - it was lentic.ular. The pr esence of slightly 
polisbed pebbles, cobbles, and bOUlders a nd t,he p'J'Jr 

sorting in the l owe r par t of the subdivision suggests that 
much of t.he elastic ma t eri a l may bave been derived from 

a l andsc-ape r ec ent,ly relieved of i t¥.-ce bu r den. The 

midd le part o f t.be sllbdivision c':ms i sts essnn ti ally of 
do l omite, bu t in places ·tbe dolomite is host t.'J · megaclast ~ 

of q'lartzite, do l omi te and ot.her rock types, some of which 

appear t o haTe been impacted , sug?es ti ng that they may 
have been deposited from icebergs . In section 6 megac l as ts 

a r e part i cularly abundan t, sll.ggestin~, pe r haps, that the 
l Qcn.li ty may . bave been near the site o f a t e r mina l Cl 'J r a ine. 

Thus if i ce retrea t resulted in the depositi on of th e 
l owe r part Qf the subdiyision, ic e transgressiQn may bave 

once a~ain protec ted the source of t·he t e rri llinous clastics 
and pe r mi t,ted only. t.he accumU l ation of dolomi te ( a nd ic e -

-. ./ bo r ne er:a:a t ics). Subsequen t r e treat may hav e on c e a~ain 
bared t.he l andscape t o fluv i al er0sion, givi ng: ri se t o th e 
deposit,ion of t.he 4Pper par t of s ubdiv.is i on E. 

Subdi visi on F 1.5 re aso nab ly consi 5 tan t in 

li th o l o~y both l a t e r ally 'and '·'ve rtically and in contrast t o 
s ubdiv i sion E it 1s a l mos t fr ee of t e rriginous clastic 
materi a l. It may be a lagoonal dep0sit . 
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Subdivision G marks the beginnin• of a new

regime - terriginous silt and sand re-appear and the dolomite
becomes dark grey, due probably to the presence of finely

dispersed iron sulphide.^The volume of carbonate minerals

deposited exceeded the volume of terriginous detritus

supplied.^The latter was deposited at regular intervals

and is responsible for the fine lamination which character-

ises the rocks of the subdivision.

Subdivision H appears to have been deposited
under rather similar conditions, but perhaps in shallower

waters beyond the reach of the terriginous supply.^The

presence of sulphide minerals indicates that the unit was

deposited mainly in poorly circulating waters.^The

appearance of oolites in the upper part of the unit records

a period of more active circulation.^The presence of

stromatolites near the top of the unit, and, in places, near

its base suggests that organisms may have assisted in the
production of sulphur, and with thecolites suggests perhaps

that, during this interval, the water was reasonably warm.

Subdivision J contrasts strongly in colour and

its bedding characteristics to subdivision H.^The unit

may have been deposited in a lagoonal environment, but

nevertheless in more freely circulating waters.

•
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C 
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TiJ3LE 11 SUl.Jll'U:JLY OF LITHOLOGY, SEDIhEl'TTb.EY STRUCTURES ... IID J:'03SIBLE 
ENVEWNhENT OF DEPGSITIm~_ OF SUEDIVISIOjTS OF EGll.J'\l FOR.lvJ~TION 

Pf\.INC IP iili 
RecK TYPESI 

DCHnJlJ~T 

COLOURS 
BEDDING 1m SED HJENT il.RY 

SThUCTURES il.rID 
OTHER FK:.TUHES 

SUGGESTED E1NIEONlvLENT OF DEPOSITION 
PARTINGS STFJl.TIFICi"TION 

W ll.1!Eli. C IHC,,-,D;;.;:L:.;;j..;.;T..;;I..;;:.O~N ____ C,;;.;L:;I:.:l..;;/lli;;.;T;.;::E:....-__ _ 

Dolomite, silty 
dolomite. 

Limestone. 

Sandy limestone, 
silty limestone. 

Limestone. 

Calcareous 
sandstone. 

Dolomite, silty, 
sandy, cobbly 
dolomite. 

Pe bbly calcar-
eous sandstone. 

Dolomite. 

Dolomitic silt-
stone, dolomite. 

Tillite 

(berty silt-
stone. 

Dolomite. 

i'..:rkose. 

Calcareous sand-
stone, sandy 
limestone. 

Pink, yellow, grey. 

Black, grey. 

Dark grey, grey. 

Pink, yellow. 

Buff, grey. 

Pink, yellow. 

Buff, brown. 

Pink, light 
grey, yellow. 

Purple, pink, 
yellow. 

Purple, grey-
green. 

Yellow. 

Pink, light. 
grey, yellow. 

White, p2.le 
green. 

Buff, grey. 

Flaggy. 

Hassive to 
blocky. 

Flaggy. 

Flaggy. 

Flaggy. 

Flaggy to 
blocky. 

Flaggy to 
blocky. 

Blocky. 

Fissile to 
blooky. 

Hassive. 

Massive to 
flaggy. 

Flaggy to 
blocky. 

Massive. 

Flaggy, 

Laminated to 
thin-bedded. 

Thick-bedded 

Laminated. 

Laminated. 

LaIClinated. 

Thin-bedded. 

Thin-bedded. 

Laminated to 
thin-bedded. 

Laminated. 

Laminated to 
thick-bedded. 

Thick-bedded. 

Laminated. 

Pyrite, oolites 
stroraatoli tes, 
cross beds. 

Vdcro cross beds. 

Hicr.o CTC83 beds 0 

Impacted 
erratics. 

Current ripple 
ILarks, cross 
beds. 

Stromatolites(?) 

l:.bundant 
erratics. 

Stromatclites(?) 

I-i.are cross-beds" 

HarinG, Lagoonal 
(?) • 

l"hrine , neritic, 
intertidal. 

f.inrine, neritic. 

har ine, lagoonal ( ?) • 

h:crine , neritic. 

Marine. 

Hariue, 
littcr:ll. 

harine. 

MeTine. 

Larine, 
neritic. 

Moderate. 

Poor for 
most part. 

Foor to 
r:loderate. 

Moderate. 

Moderate. 

? 

Strong. 

Week. 

? 

------------------------ Week. 
Harine. 

Harine, 
litteral, Loritic. 

Marine, lagconal, 
noritic. 

Strong. 

Weak. 

The nomenclature applied to tJhe narbonate-bearing rocks is based on a very lirdted number of optir!Lll 'Cnd chemical determinations, and should be 
regarded only as tentative. 

The nomenclature applied to the parting and stratification intervals is givGn in Table l,ppendix 10 

Wcrm(?). 

Warm. 

Warm ( ?) • 

Temperate. 

Coel. 

Glacial 

Cool. 

Cool. 

Glacial. 

Cool. 

Temperate(?) 
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FIGURE 19 
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FIGURE 19 Graphi cal Jummary of descl'ipflOfl of £ !Jan Formalloll s flowing Jubdivlsions J their dIstribution, principle 
lilnologies} ma'Xlmllm Ih/Ckness} possible climatic SignifIcance and gross carbonate con/enl. keg fo 

Ilth%glcal symbols /5 givet7 017 IIJ./, IIp?endix 1. 
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•
YURABI FORMATION 

Distribution: The Yurabi Formation is known only on

•^the Mount Ramsay Sheet area.^It crops out over widely

separated areas in the central, southern and north-

eastern parts of the Sheet area, and in the O'Donnell

Syncline.

Reference Area: Readily accessible exposures of the

Formation occur near the Great Northern Highway where it

crosses the Egan Range; the area immediately to the

north of the Highway is designated as the reference area

Derivation of Name: From the Yurabi pastoral district.

Stratigraphic Relationships: The Yurabi Formation overlies

the.Egan Formation with at least local disconformity.

Figure 20 shows that a variety of rock types probably

representative of different time-intervals, directly underlie

the Yurabi Formation, and it is on this evidence that the

disconformity is postulated.^The Yurabi Formation is

conformably overlain by the McAlly Shale, but in places the
boundary is time-transgressive and the lowermost beds of the

McAlly Shale grade laterally into the uppermost beds of the

Yurabi Formation.

Lithology and Thickness: Several sections of Yurabi
Formation have been measured at widely scattered localities;

the sections are shown diagrammatically on figure 21, and

details of the thicknesses and lithologies noted are

given in Appendix I.^The section localities are shown on

the accompanying map by a numeral prefixed by the letter Y.

In most areas the Formation can be subdivided into

three, although in the northernmost areas the uppermost

subdivision becomes indistinguishable from the McAlly

Shale and has been accordingly mapped as part of that unit.

Subdivision A, the lowermost subdivision, consists

predominantly of arenite, but siltstone and shale become

of greater importance to the north-east.^Although

subdivision A invariably crops out as a resistant strike

ridge it is not always possible to assess the relative

abundance of the finer grained rocks; in the reference

area (section Y6) exposures in road cuttings show a

S

^

^ preponderance of siltstone and shale, vhile the natural

exposures nearby suggest a preponderance of arenites.

•
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The subdivision contains a great variety of

arenite-types and - particularly , in the south and west -

considerable lateral 1ithological variation is apparent.
The lower beds are usually white in outcrop, medium-grained

and contain ripple marks, cross-beds in the lower part,

and an abundance of clay pellete; the upper arenites are

purple-brown, yellow, brown, or fawn in outcrop, and

although ripple marks are common (notably near the top),

clay pellets are rare.

In general the arenites are composed of well

rounded grains of quartz, and minor amounts of detrital

chert and occasionally feldspar, set in a silica cement.

The yellow-weathering sandstones common near the top of

subdivision A are porous and have a clayey matrix; they

may have originally contained carbonate minerals.

The subdivision is thickest (250 feet) in section

Y3; it is of note that the thickest development of A
occurs in the area where the most complete section of the

preceding Kuniandi Group is preserved.

Subdivision B conformably overlies subdivision A

and is overlain in places by subdivision C, and in other

places by the.McAlly Shale.^The subdivision usually crops

out poorly and lies at the foot of a dip-slope formed by

the arenites of subdivision A, but in sections Y3, Y4 and

Y5 the rocks are resistant and in part form a strike ridge.

Carbonate-bearing rocks are present in all

sections except the southernmost sections (Y3, Y4 and Y5),

where arenties predominate.^The arenites in the southern

areas are mainly feldspathic sandstone, but sub-greywacke

and quartz-sandstone are represented.^The rocks are

invariably purple in outcrop and either purple or pink

when broken.^They are usually blocky or flaggy and either

fine or medium-grained.^Current ripple marks and cross-beds

are fairly common.^Thin beds of fine-grained sandstone and

siltstone occur at the base of the subdivision in sections

Y4 and Y5.

Although sandy beds are present in subdivision C

in the north, none strongly resemble the arenites in the

three southernmost sections.^Despite this we are confident

that the southern arenites occupy the stratigraphic interval

shown on figure 21.
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1

In eactions Y6 and Y7.eubdivisicn B consists of

tw;a parts - a lower, poorly exposed succession, and an

upper siltstone-shale-dolomite sequence.^The lower beds,

although rarely exposed, are thought to consist almost

entirely of purple siltstone or shale.^The upper beds

consist predominantly of purple fissile to thinly flay,
laminated, dolomitic (or yellow, ex-dolomitic), siltstone

or shale, but contain conspicuous, more resistant beds

of yellow and pink silty dolomite and sandy dolomite.

The dolomite beds are between two inches and two feet

thick.

In section Y8 similar dolomites are interbedded

with sandy strata.^In Sections Yl and Y2, and in fact

throughout the O'Donnell Syncline, dolomite is more abundant

in subdivision B than elsewhere.^The dolomite is generally

flaggy, laminated and either pink or yellow in colour.

Sandy laminae and interbeds are common, and thrge clUSters

of tabular ?gypsum crystals, of probable primary origin,

are occasionally present on bedding surfaces.

The subdivision is, like subdivision A, thickest
(195 feet) in section Y3, where arenites predominate.^The

thickest development of the non-arenite facies (115 feet)

is in section Y7.

Subdivision C conformably overlies B and although

it can be recognized over extensive areas (e.g. in and betwan

sections Y3 to Y7), it cannot be disting,uished from the

McAlly Shale in the northernmost areas (e.g. in sections

. Y1, Y2 and Y8).

Where the subdivision overlies the finer-grained

facies of subdivision B it forms a gentle rise; where it

overlies the arenite facies it forms a gentle slope at the

foot of the dip-slope.

The subdivision consists of closely interbedded

siltstone, shale, and very fine-grained sandstone.^In

good exposures the rocks are mostly grey, fissile, or

thinly flaggy and laminated.^In poor exposures plates of

sandstone obscure all trace of the finer-grained rocks.

The top of the subdivision, (and hence, in most places the

top of the Yurabi Formation) is marked by a resistant 5-30

foot thick bed of fine-grained, manganese-stained, pyritic

sandstone.

•
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As is the case with both lower subdivisions,

•^subdivision C is.thickest (270 feet) in section Y3.

Distinguishing Features: The base of the unit is marked by
the appearance of medium-grained quartz sandstone containing

abundant clay pellets.^The top is marked, in most -areas,

b a thin (5-30 foot) bed of fine-grained pyritic sandstone,
but where this bed cannot be recognized, the top is taken

arbitrarily at the first appearance of dominantly shaley or

silty strata.
Palaeogeograpbic Significance: The Yurabi Formation records

a marine transgression.^Before its deposition, much, if

not all, of the Mount Ramsay Sheet area may have been

subject to erosion.^The abundance of oscillation ripple- . .

marks, are evidence of deposition in shallow waters. The
arenites of subdivision B were probably also laid down in

shallow water, while the lutites and carbonates were laid
down in deeper water to the north. Subdivision C differs
from subdivision A in that it contains far less sand-sized•^material and from subdivision B in that it contains no

carbonate rocks and it is interpreted as being the product
of further marine transgression (i.e.. continued epeirogenic
subsidence unmatched by the rate of accumulation of the

sediments).

•

•
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McALLYSHALE 

Distribution: The McAlly Shale crops out extensively in

the Mount Ramsay Sheet area.^The main exposures are in

the central and southern-central parts, but exposures also
occur in the Ramsay Range, to the south-west of Moola Bulla,

and in the O'Donnel Syncline.

Reference Area: No single completely exposed section is

available for study. Thb , most complete exposure is along a

north-flowing stream, north of a point 4 miles south-east of
Dickie Plains bore, in the south-central part of the Sheet

area.^This area is designated the reference area, even

though small scale faults and flexures, and lateritisation

detract from its usefulness.

Derivation of Name: The name is derived from the McAlly

Hills, a north-trending range north-east of Margaret River

Homestead.^Maddox (1941; unpubl.) termed the beds

"Mount Frank Shale"; but the term has since been published
elsewhere, and is invalid:

Stratigraphic Relationships: The McAlly Shale is part of the
Louisa Downs Group.^It conformably overlies the Yurabi

Formation; in places the lowermost beds paSs laterally .
into the . Yurabi Formation.^The unit is conformably overlain

by the Tean Formation.

Lithology and Thickness:: The McAlly Shale consists of fissile;
finely laminated shale with thin interbeds of finely lam-
inated siltstone and silty sandstone concentrated near the

base.^The shale, which comprises at least 95% of the
unit, varies in colour from black to grey to green; black

and grey shales predominate in most areas, but in some
places, particularly to the north-west of Louisa Downs, there

is a •greater proportion of green shale.^Where the shale
has been lateritised, for example in the mesas to the south

and south-east of Louisa Downs Homestead, the colour ranges
from white to brick red.

The interbeds of siltstone and silty sandstone
near the base of the unit are invariably subordinate to the
shale.^They are typically one or two inches thick, and
are separatei by much thicker shale beds.^The siltstone is
dark grey, laminated, and usually micaceous.^The sandstone
interbeds are grey, and fine or very fine-grained.



•

•

•

126.

Bottom structures, apart from rare flow casts and

groove lasts, are lacking, in the McAlly Shale.^Near the

base, O liannel-infillin•s stand out as raised graticules on

some bedding surfaces; shallow circular impressions up to
1 inch across which show no evidence of organic origin,

are found in places.^Limonite pseudomorphs after pyrite

ar'e common in some localities.

Because of poor exposure, and the prevalence of

small-scale structural complexities, it is not possible to

measure the thickness of the McAlly Shale.^Perhaps the

closest estimate (5,000 feet) has been obtained in an area

17 miles south of Mount Tean.

Distinguishing Features: The lower boundary of the unit is
transitional - in the south the top of a thin (about 10')

bed of fine-grained pyritic sandstone forms a convenient
boundary, but elsewhere the base is drawn arbitrarily where
shale becomes the dominant lithology. . The top of the unit
is fixed at a point where pebble conglomerate or medium-

grained sandstone becomes the dominant lithology.

Palaeogeographic Significance: The McAlly Shale is
laterally and vertically uniform in lithology over wide
areas; this, together with its complete absence of shallow

water structures, and the presence of pyrite, and its dark
colour, suggest that it was deposited in a current free,

bathyal, reducing environment.^The lithological change
between the Yurabi Formation and the McAlly Shale probably

resulted from a deepening of the seas which may have been
aided by the melting of polar ice, but there is no doubt
that it resulted mainly from the epeiilogenic subsidence of
extensive parts, if not all, of the Mount Ramsay Sheet area.

TEAN FORMATION 

Distribution: The Tean Formation is exposed in the central
and south-central parts of the Mount Ramsay Sheet area.

The most conspicuous exposures of the unit form the marginal
scarp of the Lubbock Range.

Reference Area: The most accessible exposures of the unit
are immediately to the south of the Great Northern Highway

to the south of Mount Tean.^This area is designated as

the reference area.

•



Derivation of Name: . The name is aorived from Mount Tean,

*^which is situated about 6 miles to the east of Louisa

Downs Homestead.

Stratigraphic Relationships: The Tean Formation lies
conformably between the McAlly Shale and the Lubbock Formation.

Lithology and Thickness: At its reference area the Tean
Formation is about 400 feet thick, and this general order

of thickness is maintained throughout the area.

The Formation contains four main rock types; the
relative abundance of the rock types varies from place to
place but it Is not poSsible, with our present data, to

fully assess the significance of these lateral variations.

Over half the total thickness of the Formation is
made up of brown-red fine and medium-grained leached
feldspathic sandstone and sub-greywacke; in most areas these
beds are poorly exposed, but in the north, where other,

more resistant beds are absent, they are well exposed.^The
•^rocks are usually porous and may, before leaching, have

contained carbonate minerals,^Although not abundant,
cross beds, ripple marks, load casts, and clay pellet

•^impressions occurin the strata..^In general the abundance
of feldspar and derivative minerals, and the relative

abundance of the matrix decrease from south to north.

Pebble conglomerate is conspicuous in the reference
area and areas to the south, but it is progressively less
important to the north.^In the south the conglomerate

occurs in several separate beds; in most localities three
main beds are present in the sequence, but in some places
there are only two.^In addition small lenses of conglomerate
are locally important - these are usually near the base of

the unit.^In most localities conglomerate makes up about
20 percent of the total thickness of the unit.^The megaclasts

consist of granules and pebbles with diameters ranging from
about *" to 1"; pebbles up to 3" in diameter occur in

places but are rare; the great majority fall within the
range i" to i".^The megaclasts are well rounded and consist
predominantly of white milky quartzite or quartz, banded
quartzite and black jaspery quartzite.^The ubiquitous
association of the white and black pebbles provides a ready
means of identifying the Tean Formation, as it is only in

•
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this unit that the association.aocurc-^The matrix, which

makes up from 10 to 40 percent' of the rock, consists of
fine-grained quartz sandstone; in some places silica -
possibly of secondary derivation - cements the sand grains;

in others chalcedony, possibly of primary origin, acts as a

binding agent.^The conglomerate is characteristically
more.

massive, and is generally/resistant to erosion than the

associated strata.

The third main rock type represented in the Tean

Formation is blocky thick-bedded, white, fine to medium-

grained, quartz sandstone,^Although locally conspicuous,

it is not present in all exposures of the Formation; it
may grade laterally into conglomerate but this has not been

proven.^In places quartz sandstone makes up from 10 to 20

percent of the unit.

The fourth., and least well exposed rock type
is dark grey or grey-green, fissile, laminated, shale which
is commonly interbedded with laminated siltstone.^In good
exposures of the Formation the shale is invariably present
biat in most areas it cannot be seen because of soil cover.
The shale occurs/in the lower part of the Formation and makes
up from 10 to 20 percent of the total thickness of the unit.
Good exposures of the shale (and interbedded siltstone) crop

out along a tributary of the Glidden River 12 miles north
10 0 west of Margaret River Homestead; here scour channels

in the shale are filled by fine-grained, grey, sub-greywacke.
The sub-greywacke is commonly slumped, arid detached slump
"rolls" occur imbedded in a shale matrix.

A thin bed of grey-green flaggy dolomite occurs
near the top of the unit to the south of Trigonometrical

Station C.32.

Distinguishing Features: The base of the Tean Formation is
placed at the first appearance of sandstone or conglomerate.
Although in many, if not all localities, this means including

black shale - identical to the shales comprising the McAlly
Shale - in the Tean Formation the appearance of coarser-

grained rocks signals the beginning of the transition which
ultimately led to the deposition of the Lubbock Formation.

The top of the unit is marked by a change from resistant,
fine and medium-grained arenites or rudites, to poorly

resistant interbedded arenites and lutites.
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Palaeogeographic Significance: The Tean PQrmation is litho­

lo~ically transi ti ':mal between the underlying Louisa Shale 

and the Qverlying Lubbock Formation . The transi tion is af 

the regressive type - the deposition of shales in deep 
poorly circulating marine waters eventually gave way to the 
deposi t,ien of areni tes and rudi tes in shallower waters. 

The ingress of coarser-~rained rocks may indicate (1) 
rejuvenation of tectonism in the source area, (2) the 
activation of a new and ~erhaps closer source, Or (3) the 

development o f tlJrbidity e~rrents . AltbolJ"h sballow water 
sedimentary structures are rare in t,he Tean Formation , parts 

of the unit were almost certainly deposited above wave 
base; equally parts Qf t,he uni t were deposi ted below wave 

base in neritic o r bathyal environments ~ The nor tbward 

reduction in the importance of pebble con~lomerate sllggests , 

perhaps, that they, and possibly the other rocks of the 

Formation , had a SOil therly provenance . 

LUBBOCK FORMATION 

Distribution: Exposures 'Jf t.he Lubbock Formation ure wide-

spread in t.he central and southern parts of the Sheet Rrea; 
the main exposures are in the Llibbock Ran{Z8 . 

Reference. Area: No complet.e secti 'Jns of t.be Lubbock Formati'Jn 

are known; t.he thickest section is probably west of 
Christmas Creek , b1l t here exposures are ~enerally poor; 
perhaps the best expos1lres Qccur in the western part 'Jf the 

Lubbock Ran~e (fig . 22) - and this area is desi"nated as tbe 
reference area • 

Filrure 22: Western part of Lubbock Ran~e - reference area 
of Lubbock Formation . View iookin&t south t owards 
LOl1isa Dawns Homestead - Lubb"ock Fo~ati0-n (on 
l _e.i'-4- i-s-underraj:n'- by- nrrre-resisi;aiH beds of Tean 

"J'orma t ion , wh~Qh are in turn underlain by t.he 
MeAlly Shale (dar k, low a r eas to rigbt) . 
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Derivation of Name: From the Lubbook Range. 

Stratigraphic Relationships1 The Lubbook Formation oonformablY 

overlies the Tean Formation and 1s unconformably overlain by 

tho Lally Conglomerate. The unconformity is not apparent locally, 

but can be demonstrated on a regional basis. 

Lithology and Thickness: Varying thioknesses of the Lubbook 

Formation are preserved beneath the unconformably overlaying 

Lally Conglomerate . It is likely that the greatest preserved. 

thickness lise either in the Lubbock Range, or in the south-western­

most exposures of the unit (to the west of Christmas Creek) . In the 

latter area its thjcknees haa been estimated to be 6,000 feet. The 

preserved thickness is much less in the Ramsay Range and further to 

the north- east . The reduction in thiclatsS8 1s in part, and perhaps 

wholly, due to tarosian prior to the deposition of the Lally 

Conglomerate . 

The most outstanding characteristic of the Lubbock 

Bormation is the regular lithological alternative displayed within 

it . The alteration produces a distinotive air-photo pattern (fig.22) 

and permits ready identifioation of the unit . 

Two main rock types are involved in tbe alternetion­

sub- greywaoke and siltstone; several hundred alternating sete are 

present in the formation; the Bets generally contain from 5 to 10 

feet of Bub-graywaoke and from 5 to 20 feet of ailtstone . The sub­

graywaoke beds orop out 8S moderately resistant bars and benches, while 

the siltstone beds, being less resistant, form intervening reoessive 

areae (fig.23) . 

Figure 23t Exposures 
of Lubbock Formation 
Glidden River, six miles 
east-south-east, of 
I!e No Savvy Yam. 
Sub- graywacke beds form 
resistant bars; silt­
stone is le8s resistant • 
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Th e hi gh poro s i .. ty e v ident ~n mos t '::> f th e s ub­

gr eywacke may be dlle t o l eachi n? out ' '::, r Iil 'J r e s Dl ub l a cOl'Jp -::m -

ents . Tbus in a t ri buta r y which j oins Ch r is t nas Cr eek 

16 miles south 'J f Loui sa D'Jwn s Homes t ead t he su b- .g:reywackes 

con t a in a pp r eci ab l e amo un t s o f calc i t e , bll t it. may have be en 

much mo r e wi desp r eae a nd onl y f o rt l]i t :w s l y p r e s e r v e d a t t his 

l oca lity. In gene r a l t,ne s ub- gr aywacke be ds a r e fl agg:y or 

blocky and t hi n be ddad . They consis t o f f i ne or me d ium- g~ 

p0 'J rly s o rt ed , u s ua lly n n ,¥:LJl a r to::> sll b- a n g'll a r gr a ins o f 

qu art z and r a r e gr a i ns of de tr.i t a l microcli nc , t our ma l i ne , 
pyr oxene , a nd f ine - ~rain e d i ? n eolJs r ock, s e t in a nat r ix 

con t a ining v aryi n~ p r op'J rtl on s o f dec :)!up ose J f e l dspar, 

s a ussuri t. e , se r ic i t e , co l o r i t e , un id ent i fie d c l a y r.l ine r a l s , 

a nd r a r e Iil'l SC Qv i te. Some 0 f th e quart z ~rai ns con t.a i n 

mi nllte inclu s i ons o f t ou r ma line , apa tit e and z irc on ; many 

a r e c oa t ed with fin e l y dissemi n a t e d iron oxid e wh i c h gives 

t h e r o cks t he ir char acte r i s t i c g r ey- b r :l wn o r r ed- br own 

c OI Otlr in outcrop . 

Qua rtz ma.kes up f r OID 55 t o 75 pe r ce n t. ') f t he r o ck . 

Tb e r emaind e r incl'J des v a ryi n g p r opo r ti on s 'J f f e ldspar an d 

f e l dspar decornpositi0n p r 0 dllc t s , a n d nllo~en ic :l.n 6 

a'J t hi ,~enic ma tr i x mat.e r i a l s . Al t.h olJgh s ome of th e beds may 

po s s i bly be f e l dspa t hic sandstone a nd some ~ r eywacke 

(fi gure 1, Appen di x I ) i t is th ou?b t tb a t the -~re a t maj ority 
are (o r we r e pri o r t :l we a t be r in.g ) o f sllb - greywacke compos i tion . 

Grade-d be ddi n.go i s commo nly v i si bl e i n thi n s ec ti ons 

of the sub - ~reywacke . Cl a y or s i l t pell e ts a r e COOr:lon in 
t.h e r ocks . 

The si l t·ston e , wh i c h o a kes up a l t e rna tin '$ se t s 
wi t b t. h e s ub- g r eywa cke i s p r obc.b l.y 'J f essent ially si mi l a r 

c ocpo s iti on; it i s r are ly we l l expos ed and i t s pr e sence is 
usua l ly exp r essed by grey- bl a ck so il. In 'Ju t c r op i t i s 

no r mally thinly fla~gy or fi ssi l e and we akly l ami na t e d -
and gr ey or ~rey- b. ro wn bu t i n S0ne cas e s i t i s ~reen o r 

purp l e ; sha l e i s commonly inte r bed ded wi th t h e silt.sta ne 
and thin in t.e r beds '.I f fi ne and ve ry fi ne s ub - .gr eywa c ke 

a r e a l s o common . 

A f e w mi l e s t o';) t loJe ea s t o f Ha unt Tean , in the 

Ra ms a y Ran~e , and in th e Fo r man Creek dist.rict, t h in beds 
of purpl e , pink, a nd y ellow, fl a.g:gy , l aoi nated dolomi t e a r e 

pres"ent i n t.h e Lu bbo ck Fo rma t-i on. I n eac h l oca li t y t.he y 
occur i n t.he l ~we rmo s t 1, 000 f ee t of t he s ll CC e ss"i on • 
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Lar ge scale a nd small scale 'cr~ ss beds and ripple 

marks, as wel l as g rad ed beds , have been n'Jted in t.he l 'J wer­

m'J::;;t parts o f t.he unit nea r Christmas Creek, an d cross beds 

and rippl e marks a r e abun dant near the t op 'J f the preserved 

section t o t.h e s outh - eas t o f Tri.gon:1netrieal Station J . 18 . 

H'Jwever, t he middle part 'J f t he unit is n'J tably l a cking in 
I!lacrosc opi c cross bed s and ri pple mar ks , but c ontains frequ ent 

macr::> and rJicra gr aded, beds . 

Di s tinguishina Featllres: Th e base af the unit is marked 
by th e appearance o f a lte rnat i ng lutites an d areni t es . The 

to p is e r o ded. 

Palaeogeo.2: r a phic SUz:n ificance: The s ub- ~reywacke beds 'J f th e 

Lu bb'J ck Fo r ma ti 'Jn have many 'J f t he f cu tur &s c::>mt:.la nly 
associated with t tlrbi dity current deposits . A compari so n of 
t.h e phen0mena r e"ard ed by Ten Haaf ( 1959) as being 0 f 

si ,~nificance in t.h e identificati on ') f t'lrbi di ti es , wi to the 
ph enomena obse rved i n t.he sub- g- r eywacke beds of t he Lll bbock 
F'Jrma ti on is given bel'1w: -

Tllrbidite Cha r acteris ti cs 
( a ft e r Ten He-af , tgS9) 

1. Vertical grading, c0mbined 
witb poo r sorting . 

2. C'Jn tinu olls, par allel 
stratificati on. 

3. Inte r-s t r a tifica ti on with 
non-turbidites. 

4 . Finer fraction co~parabl e 

in compositi on with i nter­
stratified non-tllrbidites . 

5. 
6. 

7. 

8 . 

g . 

10 . 

11. 
12 . 

Tops vague . 
Fl 'lt e cast s , g r oo ve oas is . 
Inte r s tra t ified n'1 n­
t !lrbidi t e inc l 1l sions . 
Pre ferred 0r ien t a tion a f 
( 7 ) • 

Mineral grain ali ~nro ent. 

Unidirectional cross and 
rippl e I nmina ti 'J ns . 
Sltlmp strllct1lres. 
Absence of Shallow water 
ph en0mena . 

R U b-~r etWaCke Beds 0f 
th e Lilb 0ck Fo r ma ti on 

Com.mo n 

Ub iq11i t.o us 

Yes(?) 

CO lil!nOn 
Non observed 

N'1 t no ted 
C'Jrnu(>n 

Directi ~ ns no t no t e~ 

Non obs e rved 

Yes • 
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Th e gr oss f ea tu res nf th e sub-?reywacke beds 
(i t. ems 1, 2 ano 3) conform well t o Ten Hall,f ' s crit.e r1 a. , bu t 

unt il much mo r€: de tail ed e xaminati on 'Jf t he s11ccessi ':m has 

been und e rtaken , their mo de (.I f depos i t ion must r emain 

conj e c t u r a l. 

Whethe r o r n '.J t t'J r bid i ty current,s have been inv::> lve d 
in the deposi ti on of th e 5 !l b- ~reywacke beds it seemS t in 
vi ew of th eir assoc iati on with appar ent ly dee p wate r marine 
sediments; t bat th e y we r e , mo st likely, deposite d in a 

n eri ti c o r ba t.hy a l envi r a nnen t • 

~ .. 



ROCK UNIT 

LUBBOCK 
FOID'JJ..TION 

TE.i..N 
FORt"lk.TION 

SYNBOL 

Eil 

Bit 

TiillLE 12 

LITHOLOGY 
(In order of abundance) 

Grey grE;en or purple. Thinly flaggy 
or fissile, siltstone and shale 
al~rnating with grey-brown, flRggy 
or blocky, fine and medium-grained 
sub-greywacke (calc2oreous in places); 
minor dolomite. 

Grey, fine and medium-grained feld­
spathic sandstone and sub-greywacke, 
pebble conglomerate, white fine to 
medium-grained quartz sandstone, 
grey-green laminated shale and silt­
stone; minor grey-green flaggy 
dolomite. 

.9Uf;jhi.JW OF STRATI8Ji .. L.iHY - LOUISb. DOtJUS GnOUj;) 

hhXIHUN 
THICKrv1ESS 
IN FE¥T 

6001) 

400 

PHYSIOGEl.?HIC 
EX~)I-iESSION 

Moderately resistant 
and poorly resistant 
Forms closely 
benched hills and 
rises; usually tree­
lsss. 

Eesistant and poorly 
resistant; forms 
strike ridges and 
valleys. 

DIsrf,IElJTIO q 

OF EX.l'OSURES 

Lubbock Rango; 
central south; 
Ramsay RanEe. 

STRl.TIGRb.?HIC 
=1.EL:.TIONSHli.-'S 

Conformably overlies 
Toan Formation; un­
conformably overlain 
by Lally Oonglom­
erate. 

ConforL1ably overlies 
liiclJ.ly Shale. 

R.EHfJl.KS 

May contain turbidites. 
iossibly equivalent to 
Flat Rock Formation of 
Smith (1962). 

:i'ossibly equivalent to 
~~less Sandstone of 
Smith (1962). 

------------------------------------_._------------------------------------------.---_._-----
Mc.b.LLY 
SH.b.LE 

YUl1...illI 
FORHATlmT 

EGAN 
FOPJIJl.TION 

Eim 

Biy 

Bie 

Black, grey and green, fissile 
laminated shale,; miner dark grey 
laminated micaceous siltstone, grey 
fine or very fine-grained sandstone. 

Flaggy to blocky, fine to medium­
grained quartz sandstone and feld­
spathic sandstone; grey laminated 
siltstone, grey to black fissilE; 
laminated shale, purple siltstono, 
dolomitic siltstone, silty dolo­
mite, sandy dolomite. 

Tillite, arkose, calcareous sand-­
stone, silty and scndy limestone, 
silty and sandy dolomite; lime­
stone dolomite, dolomitic siltstone 
and shale, siltstone, shale. 

5000 

100-
700 

100-
650 

ioorly resistant; 
forms treeless 
plains and gentle 
slopes. 

Hesistant and 
pearly rosistant; 
forms strike 
ridges and valleys> 

i?ccrly resistant and 
resistant; topo­
graphy very variable 
from place to place. 

Centrd part of 
Shed area; 
south-central ; 
[!leole. Bulle:. 
district; I 

0' Don:l81 
Syncline. 

I\unicmdi Range; 
central-south; 
Ego.n Rango; 
HcL.lly FLange; 
Neela Bulla dis­
trict.9 0' Donnd 
Syncline. 

Conformably overlies 
Yurabi Fcrma~ion. 

Disconformably over­
lies Egan Formation, 
at least locally. 

Unconforrr:ably ever­
lies KUnillndi Group 
cnd older rocks. 
Disconformities of 
at least local ex­
tent present within 
the unit. 

tTovides high quality 
groundwater in numerous 
bores. i;Jossibly equi­
valent to Timperley 
Shale of Smith (1962). 

i'ossibly equivalent to 
Mount Fcrster Sandstone, 
Elvirc Siltstone and 
Bocnal Dolomite of 
Smith (19::)2). 

Includes products of a 
maj or glacial epoch. I~o 

equiValents known else­
where in the Kimberley 
region. 
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PALAEOZOIC 

A summary• of the stratigraphy of the Palaeozoic

rocks is given _in Table 13.

CAMBRIAN 

LALLY CONGLOMERATE (New Name)

Distribution: Exposures of the Lally Conglomerate are con-

fined to the Mount Ramsay Sheet area; they occur in four
main areas - the Lubbock Range, the Ramsay Range, east and

west^trigonometrical station J18, and about 7 miles east

of Lilly Lagoon.

Reference Area: The Lally Conglomerate's reference area is
near Mount Ramsay, in the central part of the Lubbock Range.

Derivation of Name: The name is derived from Lally Creek,
a'newly named watercourse which rises near Mount Ramsay and

flows into the Margaret River near Margaret River Homestead:

Stratigraphic Relationships: The Lally Conglomerate rests
unconformably on the Lubbock Formation and is conformably

overlain by the Antrim Plateau Volcanics.^The basal uncon-

formity cannot be demonstrated at any single locality, but

can be inferred from regional relationships.^To the north
and east, the unit rests on successively older strata of. the

Lubbock Formation, and ultimately in its north-easternmost
exposures it rests directly on the Yurabi Formation.

Lithology and Thickness: In the reference area the unit is
135 feet thickAIWAtains, in ascending order:-

80' Brown, purple and red-brown weathering, pink,
massive friable medium to coarse-grained sub-

greywacke.^Consisting of well-rounded to. subrounded
grains of quartz in a matrix of quartz silt and
kaolin which constitutes up to 30% of the rock.
Cross beds are ubiquitous.^The sequence is

capped by an eight inch thick bed of fine-grained,
purple, quartz sandstone containing quartz and

quartzite cobbles; the basal six inches contains
well rounded cobbles of .quartz and quartzite.

55 ^Massive cobble conglomerate consisting of ovoid,
well rounded pebbles, cobbles and boulders of pink
and purple quartzite, quartz and gneiss (rare) set
in a matrix of light-brown, medium-grained quartz
sandstone composed of moderately well-roundad to sub-
angular grains of quartz, chert and rare jasper and
ferruginous rock.^The mega-clasts range in size
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fr om pebb~es l ess than a ne inch a cross, t o bould e rs 
two feet · a cr'Jse • .. Rare l enses o f quartz s andst.one , 

similar in comp'Jsi ti 'Jn t o t be o.a trix, 'J CCllr in t be 

s e quencej t.hey a r e up t 'J 2 f eet th i ck and 20 feet 

l on g . 

To t he n orth of th e r e f e r e nc e area , in the northe rn 

part of the Lu ~bock Ran~e , the un i t be cones thinn e r a nd 

in places is r ep r esenteJ by abou t 50 f ee t 'J f con -gl cme r a t. e and 

q11artz ~reywacke . 

where 420 f eet of 

Tbe unit ismuch thicke r t o t.h e s outh, 

secti on wa s ~easured 1. 5 o ile s eas t of 

tri ~o nometrical Sta ti on J.lS . 
the f'Jllowin? strata: -

In this a r ea t. he Ilni t contains 

OVERLAIN BY ANTRIM PLATEAU VOLC AN ICS 
25' Pink, r ed - br own wea th e rin .~ , po::> rly s ort ed bl 'Jcky t o 

mass ive , thick a nd medi um bedded , r.te dium t o coarse­

€! rained sub- «reywacke , c onsistin~ of su b-rounded 

gr a ins of quartz and kao liniscd f e l ds -PEr s e t i n a 
cla y matrix. Grade s upwards into coarse- g- r a ined su b-

~reywacke , wi t h well r Qunded ?ranules 'J f ql.Hlrtzi t e , 
epidote and silt s t one or schist • 

20 ' Ma.ssive cobble c onglomera t,e consis tim, of \oI ell r o undEd 
boulders, cobb l es a nd pebb l es of quartzit e and qu a rtz 

sandst. on e , set in a mat rix o f pink , poo rly-s ort ed , 
med ium t o cQarse- gr a ined feldspa t. hi c sands t. on e with a 

cl a yey matrix. Boulders c onstit ll t e 5% of t,he rock, 
c obbl es 40% a n d pe~ble s 20%. 

40' Pink, r ed - br a wn weath er i n-g , well s ort ed , bl o cky a nd 
fl a~?"y , r a r e ly crQss - bedde ~j , fin e t o mediu.o-grained 

pebbly a nd cabbly micaceo lls sub - .g r eywack e . 

140 1 Pink, m()de r a t ely we ll s orted , Classive , j Oint·ed, thick 

bedded , med ium- gr a ined pebbly an d cobbly ni c a c eo us 
sub-greywa cke. Surface wea th e r s r ed - brown, r a re 

cross-beds p r esent. 

65 ' Pink , r ed- br own weat-be rin g , nass.ive to bl o cky, 

mediuIl-b e dded , fin e t.o med iu Iil - ft r n ined , sllgbt.ly 
micaceous , fri ab l e , f e l dspath ic s a.ndston e with a c l ayey 

ma trix. Scat. t l:! r ed cobbl es and pe~bl e s of qu a rt z ite 
a nd qu a rtz s an ds t 'Jne QCCllr near t.he base nnd current 

ri ~pl e carks a r e pr e sent • 

- -
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20' MassiVebble conglomerate consisting of well
rounded boulders, cobbles and pebbles of quartzite

and quartz sandstone, set in a matrix of medium-

grained, white to grey, friable quartz sandstone.

In a 6 foot thick bed in the middle of the unit,
pebbles, sporadic cobbles and boulders are set in a

resistant, purple, massive, medium-grained ferruginous

silicified quartz sandstone.
110' Massive cobble conglomerate consisting of well rounded

boulders, cobbles, and pebbles of white, purple,

pink and grey quartzite (60% of total) and quartz
sandstone (30%) and other rock types, including

schist (10%).^Some boulders appear to be polished

in a matrix of medium-grained white, friable,

quartz sandstone.^Boulders constitute 5% of the

rock, cobbles 40%, pebbles 25%, and matrix 30%,

and may be reworked from tillites.

420'
UNDERLAIN BY LUBBOCK FORMATION

In the Ramsay Range (20 miles east of the
reference area) the unit is less than 100 feet thick and is
represented by a dominantly arenaceous succession.^Much

of the unit is massive or blocky, purple-brown to pink,

medium to coarse-grained quartz sandstone whlcb consists
of rounded to sub-rounded quartz grains in a minor kaolinitic

and ferruginous matrix.^Cross beds are ubiquitous and

shale pellet casts are common.^Rare thin lenses of quartz

cobble conglomerate occur within the sandstone.

North-east of the Ramsay Range, in an area about
seven miles east of Lilly Lagoon, the Lally Conglomerate is

about fifty feet thick.^It consists of brown to grey

massive and blocky medium to coarse-grained quartz sandstone
with a matrix of silica and iron oxide, which becomes

progressively finer-grained and less ferruginous towards the

top.

An unusual feature of many of the cobbles and

boulders in the conglomerates of the unit is that many of
them have developed shallow depressions at their points of

contact with other megaclasts.^These depressions are up to

1 inch across and i inch deep.^Other mekaclasts have

abnormally highly polished surfaces and may have been derived

•
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fr 'J I!l t.he Precambrian -2:1aeial dep () si ts . •. , Soma bear sball'Jw 

sub-circular surface cracks ·~en e rally wi t h a r ad ius 'Jf 

be tw een i and f an ~nch; t.ne ori (2:in ')f t.be cracks is unkn 'J wn 
t.o t,he auth ors; in s·orne ·cases t. hey 'J ccllr as isol a. ted 

e xampl es 'I n a sin~l e me~acl as t bllt in o thers t,he r:le{!aclast 
is vi rtlJally c overed by t.l-Je cracks. 

Distin2uishina: Fea tures : In t.be Lllbbock Range a nd in t.b e 

J18 a r ea the bas e of t. h e Ilni t is mar ked by t he ap·pcar an ce 

'J f c'Jn .g:l ome r ate , an d in th e RaT:l.Say Ran{w and t.he Lilly La .goon 

district i t is d istin~uished by the p r e sence of coa rs e a nd 

mejiutl- ~rai ned a r eni t. es which con trast wi th th e underlying 

finer ~rai ned s edimen ts . The t op (I f t he unit is n Rrked 

by a chan (?:e in Ii th o lo .~y fr o ra a r en i t es or rll di tas t o basi c 

v olc anics . 

Pa l ae(")2:eogr aph lc Si gn ificanc e : In t.he two measured s ecti ons 

described the l ~ w e r third c onsists 'J f c 'J bbl e c on~lomc ra te, 

but the av e r age size of cobbl es is si gnificantly smalle r in 

the type secti:m. Fllrther, t. he Jl8 s e cti on C'Jntains C0n-
~l Qoe rates and pebbly h ori zons in its u·ppa r parts, and is 

thicke r t han th e t.ype secti on. These fea tllr es s ll ~~est t ha t 
the sediments wer e de ri ved fr ~)[J th e sou t h . Comparison 'J f 

th e strata in t he Rams a y Ran ge and Lilly · La~')o n dist ricts 
with th e type s ec ti on shows fu rth e r dec r eas e in t h ickness 
and a c o rresp ::)fld in ~ r educti 'J n in t.he r e l a tive abu ndanc e o f 

~egaclas ts t o t.he eas t and no rth- east. 'I'his is a ccor::rpanied, 

as nigh t be e xpect ed , by an incr ease in t he propo r t. i ()fl o f 

c0arsa- ~rained sandst one and a decrease in t. he i mportance 

of f elds par . We !Day thus i nfe r a s out.h - west e rly "p r ovenanc e . 

The p r eva l e nce 0 ' cross beds indica te t. ba t mo st, 

if no t a ll, o f the det. rittJs c onstit ll tin~ t. he unit, was 
delive red by tracti on C1Jrr ents . Hi .gh l y p 'J l ishcd c obb l es 

an d b0u l de rs p r esen t i n t.he Con?lom e r a t e may well bav e been 
derived fr om Prec ambri an ~l aci al r ocks. 

ANTRIM PLATEAU VOLCANI CS 

Dist.ri but.i on: Th e Antrim Pla teau V'J l canics crop out 

ext ensively in n orthe rn Allst r a li a ; t he ir wes ternn'Jst 

e xposlJres in t.he Mount Ra.o.say Sh ee t a r ea ha v e 'J nly r ecen tly 

been r ec ognis ed . In this a r ea t.h e Volc anics crop 0 1l t in 
five oain districts : 

(1) t') the n ') rth t eas t a nd wes t o f trL?=onome trical 

station J l B; 

(ii) t o t.ne s outh of Mo unt Ramsay in tho IiJ idd1e of 

t.he Lubb ock Ran~e; 

( iii) in the nor t he rn part of t.he Lu bbock Ran~e; 
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(iv) in th e Raosay Ran ge; a nd 

(v) in an a r ea 5ev~ ral miles t ~ th e east ~ f 

L1 lly L<J.?-00n. 

Derivation 'J f Name; The name "Ant·ri r.1 Plat eau Basalts" 
was us ed by David (1932) t o app ly t o th e volcanics t.hen 

kn ~ wn t o b e extensively exposej i n th e Ki~be rley re~i on 

and in the adj ~ inin~ part of tile Northern Territory. 
(1955) revised the term t o Antri m Pl a t eau Volcanics . 

Traves 

Strat.isz:raphic R e lati~~ ships: 

the Antrim Plat eall Volcanics 

In the Mount Raosay Sheet area 
rest co nfor~a"ly on th e Lally 

Con~l()tilerat, e . While n ~) abse rvab le contacts bet.ween th e 

Volcanics and t he r Jcks 0 f the Cfinnin ,~ Basin are availabl e , 

it is clear from the structural set tin~ th a t t.be Va lc ani cs 

p r e -date r ocks 0 f a t least Dev0nian a-~e . Tbe r e lati 'Jnshi"ps 

of the Volcanics in o ther a r eas sh ows that th ey are p r obably 

of Lowe r Camb ri an a~e . 

Li th ol oR'Y and Thickrt.£.~ In t.he area und e r discl)ssion the 
t op of the Antrim Plateau V, lcanics is n :J wh e r e exp ') s ed. 

The oaximum pr e served thickne ss ':I f th e uni t is in t.be 
n ortbern part of tbe L1lbb 'J ck Ran g:e , in an area s ou th ')f t.he 

Madd ox Hills, wh e r e ')ve r 5000 f e e t 'J f sec t,i on is expo s ed . 

Elsewbere t,h e thickness preserve d is consid e r n!J ly l ess . 

Dense bl ack 'J r b r 'J wn wea t.h e ri n? basalt makes up 
abol1t balf of th e sllcc e ssi 'J n; th e r emainde r consists of 

ves ic11l a r and amyttdal 'J idal ba s a lt with v e ry r a r e s andstone 

inte r beds . Th e fr aq1l ency of alt e r na t.i 'J n be tween t,he "dense " 

and "por ous I ~ basal ts su ,~~es ts that several bllndr e d separate 
basalt fl ows may be r ep r e s ented. 

In thin s e cti (m two r ep r esen t a tive sanpl es tj f tbe 
basalts have been ;escribed by A.P. . Turner ( AMDEL) as 

f 011ows: -

MR6 .31.18A . This r ock is an a lt erad f e lsit e . 
I t co nsists of numero us chl 'J ri t.iz ed and serici t ized f e ldspar 

micr0l ites , which bave a r andom o ri entat. i on, set in a severely 

iron- stained ma t.rix. Thr , u .;cho 11t the mat.rix a r e minute, 

iS 01ated !lasses ()f p ri ra nry guartz which c 'Jnt a in nlJT!ler '11S, 

acicula r n eedles , f ?D.patit,c . The a lt e r ed nature ~)f t.be 

feldspars prevents their op tical de t e r l'lina t,i ')n. H') wever, 
stainin? sl) gge sts tbat t be rnaj ') rity , if n0 t a ll, a r e 

plagi 'Jclase . The r tjck is ex tremely vesiculate . The vesicles 
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are irregu l a r in shape and have a wid e siz e r ange s 'Jme bein~ 

as large as 40 ma a cr os s thei r widest dimensi on . Th e 

f e l dspar oie r ., l! t e s have a s 'l b- par al l e l 'J ri en t a ti on t o;) 
t.be v e sicl e su rf a ce f 'J r a de-p th ~f nppr oxinate l y 0 .3 OD 

a r olJnd euch o f t he v esicl e s . Th e nar~in5 s ho w evid ence 

of chi llin" . Each oJ f th e v esicles is infill ed with coarsely 
crys t a lline sec0ndary qu a rtz, a ccess o r y ~'Jndnry c alcite 

and fl br ,) lJs crystal line mine r al. Th e d e .~ree 'J f crysta ll-

inity ' i nc r eases t 'J warcls t he cen tre of the vesi cles . Tbe 
qtl ar t z is ':l ft·e n f 'J un d. includ.ed wi t h fi ne l y p'Jwde r e d ?pO-gl.w 

miner a l s. The fib r ous min er a l assJciat ed with t he s econd-
nry quartz a n d ca lei t.e i s a pal e co l ou r ed epido t e which bas 

a l ow iron c ontent . Th e c ol our decreas e s from the c entre t o 

t he mar ~ins ~ f t he crystal and it is poss i bl e that th e 

ep id o t e is be i ng co-nvert ed t 'J ..:: li n 'J z 'Jis i te by t.he leachin~ 'Ju t 
'J f tb e ir'Jn. Th o epid'J t e t ends t o be c 'Jncentra~ ed t owa r ds 

the centre a f t he Vesicl es . Lnck a f definitive mi n e r a ls 

make i t di fficult t o classify t h i s r ') ck . H') wever, th e 

mi n e r a l a.sseob l a~e SlJ gges t.s it t o be 0. basal t . 

ML6 .21.1BC. This r ock is a n a lt e r ed felsi t e . It 
C'Jnsis t s of ap in terwav e n f e l t.y 418SS o f f e l dspar r.li c r oli t e s 

which have b ~~ en su bj e ct ed t 'J a lt e r a ti on (poss;i bl y je1lt e ric) . 

Th e fe l dspar rn icrolit es have n'J prefer r ed ori ent a tion. The 
alt e r.?~ ti on :pr ev en ts th e ir aetenaino. ti on op tica lly . Howeve r, 

stainin.o;;: su ~~ests th a t bo th a l kal i and pl agi oclase f e l dspars 

a r e pr esent. No pri mar y qu a rtz wa.s 'Jb s e r ved wi th ce rt ainty. 

Rarel y r e l a t i v e l y una lte r ed p l a~i o cl ns e crystals we r e 'Jb s e rv ed 
a nd th eir compo si t.i on appears t.o be ca lci c . Muc h ·) f t he 

f e l d's par has been alte r ed t o ep id 'J t e a nd !':la r e ran~ l y s (:) ri ci te 
a nd ch l ::> r i t e e Tbe ~ro undm.ass was p r 'Jbably fe l si t.ic bu t 

but ha s been subs tanti ally cb l o ri tiz ed f o rr:I in ~ a b ri ~ht 

? r eenish ch l orit e . Anhed r a l a~~rc.g:a t es 'J f 'Jpaqu e mine r a ls 

a r e f 'J llnd r a ndomly dis tri buted throu{th 'J ut t.b e r ock . The 

r ock con t a i ns nllmur 'J IlS irr e?ll l a rl y shaped vesicles which 

have bee n infi lled by Sec ond a ry q1lart z and c hl'J·ri t. e 'J f va ri 'J us 
f or ms . The cent.r e s of t he v esicles a r e commo nly infill '2:'d 

with cryptoc r ystal line chl o rit e which has a di stinct ~r ecn 

co l ourati on. The s e a r e s OIJe ti ~es s llrround ed a l ong t.ne 

mar ? ins by chalcedonic s ilica . In o t he r vesic les cbal ced'Jnic 

silica i nfill s th e wh ol e vesicl e a nd is so~etimes sllrrounded 
by a narrow l a y e r 'J f ?'J pa line silica . The ch a lcedony is 
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f 'J llnd a s r adia t ing sph a r 'J li tic a.~{lr ega t es , The ? ;)paline 

silica f or o s fib r olls coll :> fo r r::J. a,?:~re~a t es which c ry s t.a lliz e 

pe r pendl c') l a r t 'J t.b e v esicle wa ll. If t.he sta t eJ f e l ds pa r 
c 'Jmpo si t.i on is c orr ect this r ock w'JIJld be a t.ra cby- bas a l ,t • 

Distin 2:ui sh ing Features: The co nt a ct oe t ween t.he Lally 
Ca n,g l one r a t e an d t he An tri J:J. Pla t eau Vol c anics is qU i t.e shar p 

and is "lark ed by t he appear a nc e 'J f v olc anic r acks . The 

t op is e r o ded; th e V'J lcani c s c an be r ea'lly d istin .~u ish ed 

from th e youn ge r r ocks o f th e a r ea , none of w~ich contain 
v'J lcanic r ocks. 

Pa l aea&?:eo ·2'rA.phic Significanc e : Th e Antri n Pla t eall Volcanics 

a r e part of a vast area of fl oo d ~~sal t s e x t.end i n? frQ~ 

t he eas t e rn nar gin 0 f the Bar kl y Bas i n in the No rt he rn 

Te rrito ry t.o t.he Mo unt Rams a y Sh ee t a rea, a dis t an c e ~) f 

800 Dil es . Th ey ex t e nd n orth a s far as Ti pp e r a.r y in t.h e 

No rthern Te rri t 'J ry, a nd s 'J llth a s fa r a s t.h e 19th pi-lr a 11 el, 
and it is possi bl e t ha t th ey c 'J v ~ r e d a n a r ea of 250 , 000 
sq'l a r e mi l es. 

DEVONIAN 

Tbe Dev 'Jni an r 'J oks ':I f th e Hount Ram s a y Shee t a r ea 

f o r m part o f a r ee f comp l e x which cr op s ou t. a r ound t.he n 'J rt.b-
east e rn raar 4;'!':in 'J f t.b e Cannin~ Basin . The r 'J cks ha v e been 

descri bed by Gu ppy e t al ( 1958 ) a n d by V" eve rs a nd We lls 

( 1961), but r e c en t mappin ~ by P l ayfo r d and D. C. L'o wrie o f 

tb e Geological Survey 'J f '''es tern A'lstralia, has l ed t o . 
revi sion and refinement of th e conc ep ts h ~ l d by t h~ earli e r 

wo rk e rs. Whil e t.he r e s ults ':If t h i s raappin~ h ave bee n 

inco rp'J r a t e d in th e acc o&lpanyin ~ Shee t, it is no t p r op 'J sed 

t ') di scuss: t. he Devoni an strata as t.ney will be fully 

d oscribed by Playf o rd a nd Lo wri e ( in p r e p . ) . 

PERM I AN 
GRANT FORMATI ON - " 

Distri bu ti on: Th e Grant For mati ') n cr o::> ps '')ut in a n east-south­

eas t tr endin g zone i n t·be south;-wes t e rn 'part r) f t.h e Sheet 
a r e 'a , fr ora near Old £i")heni a Downs Honest.ead t 'J an a r ea s o::> uth 

'Jf Louisa Downs Hooestead . The Forma t.i on crops O'Jt 
ex t ensively i n t he ad j oining Noonkanbnh Shee t a r ea ( Th? raas , 

1958) a nd also 0CC'lrs in th e MO'l n t Bnnner[1an Shee t a rea 
(Wells, 1960) . 
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•^Derivation of Name: The Grant Formation was defined by

Guppy et al (1952).

Stratigraphic Relationships: In the Mount Ramsay Sheet
area the Formation unconformably overlies the Fairfield

Formation which is of Upper Devonian to Carboniferous age

(P.E. Playford, pers. comm.).^The unconformity can' be

demonstrated in the area to the south-west of Nippers Bore,

to the south of Christmas Creek, where the Formation
transgresses the Fairfield. Formation and, locally, rests

directly on the Pillara Limestone.^To the south of Louisa

Downs the Formation rests unconformably on Precambrian rocks.

The top of the unit is eroded and no contacts with

succeeding Palaeozoic units are exposed.^However, McWhae

et al (1958, p.55-56) record that the Grant Formation is

overlain disconformably by the Poole Sandstone.

Lithology and Thickness: The rocks of the Grant Formation
are sub-horizontal in the Mount Ramsay Sheet area and the

superpositional sequence cannot be elucidated.^However,

it seems probable that the strata exposed represent a

thickness of about 500 feet.

Most of the exposures consist of fine, medium or

coarse-grained quartz sandstone, but in two areas, centred
on points 7 and 12 miles east of Nippers Bore, conglomerate

is the dominant lithologi.^The matrix of the conglomerate
has been removed by erosion and only the megaclasts remain;

they consist of well rounded to angular pebbles, cobbles
and boulders up to 3 feet across, of quartzite, quartz

sandstone and pebble conglomerate.^Some of the megaclasts

are faceted and polished, and as glacial and fluvioglacial

rocks occur in the Grant Formation in the adjoining
Noonkanbab Sheet area (Thomas, 1958), the conglomerate could

be glacial or fluvioglacial in origin.^However, many of the
faceted and polished megaclasts in the Formation could
have been derived from the Egan Formation or Landrigan

Tillite.

Two small exposures of massive, medium-bedded,
cross-bedded, coarse to very coarse-grained quartz sandstone
occur to' the east of the conglomerate exposures; these have

been mapped tentatively as Grant Formation, but their relation-

ship to the conglomerate is not known.

•
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To the south of Christmas Creek a few miles east

•^of Nippers Bore the conglomerate appears to grade laterally
Into massive, red-weathering coarse-grained pebbly quartz

sandstone which crops out extensively between Christmas
Creek and the Pinnacles fault and is characterised by•^
strong jointing.

To the east of Mount Talbot about 200 feet of

section is exposed; the lowermost strata consist of white,
light pink and yellow, orange weathering silicified silt-
stone and very fine-grained quartz sandstone, and are over-
lain by beds of yellow to white, orange-red weathering,
massive medium-grained quartz sandstone with a clayey matrix.

Age: Veevers and Wells (1961) . discuss the stratigraphic

position and age of the Grant Formation and conclude that

it was deposited in the interval Upper Stephanian to

Sakmarian.

NOONKANBAH FORMATION 

Distribution: The Noonkanbah Formation crops out to the

south-west of Peters Bore, near the western margin of the
Sheet area, and occurs a few miles to the south of Bohemia

Downs Homestead.

Derivation of Name: The Noonkanbah Formation was named
by Wade (1936) from the type locality near Noonkanbah
Homestead, to the west of the Mount Ramsay map area.

Stratigraphic Relationships: The base of the Noonkanbah
Formation is not exposed in the Sheet area, but to the
west it rests on the Poole Sandstone (Veevers and Wells,

1961).^The unit is overlain, probably conformably, by
the Liveringa Formation but the contact is not exposed.

Lithology and Thickness: The strata exposed in the map
area probably represent parts of the uppermost few hundred

feet of the Noonkanbah Formation.

In the western exposures (to the south-west of
Peters Bore) the main rock type present is yellow-weathering,
flay, fine-grained, micaceous, gypsiferous, calcareous
sandstone; it contains rare shelly fossils and is interbedded

with soft, probably silty or shaley strata.

In the east the only racks to crop out are dark

brown weathering, flay, ferruginous, fine to coarse-grained
sandstones; these are probably interbedded in an essentially

silty or shaley sequence.

•
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Guppy et al (1958, p.48) state that the unit Ilas
a "reasonably constant thickness of between 1200 and 15qo
feet".

Age: On fossil evidence Dicking (1963) places the Formalion

in the upper Artinskian (Lower Permian):

LIVERINGA FORMATION •

Distribution: The Liveringa Formation crops out extellsively

in the south-western part of the Sheet area, to the south

of the Pinnacle fault:

Derivation of Name: The Formation was defined by Guppy
et al (1958), who divided it into three units, the lowermost

of which they named the Lightjack Member and the uppermost

the Hardman Member.^Due to the ambiguous description of

the members, considerable confusion has arisen, and Veevers
and Wells (1961) conclude that the subdivisions in the

Liveringa Formation in the Fitzroy Trough "require further

study".

Stratigraphic Relationships: In the Mount Ramsay Sheet area
the formation overlies the Noonkanbah Formation; the
nature of the contact cannot be determined because of soil
cover, but elsewhere the units are regarded as being in
conformable succession (Veevers and Wells, 1961).^NO

overlying Palaeozoic or Mesozoic strata have been preserved
in the map area. A single exposure of massive coarse-grained
cross bedded, pebbly quartz sandstone, which rests uncon-
formably on the Liveringa Formation, one mile east of Teapot

Bore, mapped tentatively as Cainozoic, could possibly be

of Mesozoic age.

Lithology and Thickness: In the Mount Ramsay Sheet area the
Liveringa Formation can be divided into five units.^The

lowermost subdivision probably belongs to the Lightjapk
Member of Guppy et al (1952) if their description of the
Member (p.51) can be taken as excluding the overlying plant
bearing sandstone beds; the term has been used in this

sense by Wells (1960).^The uppermost subdivision has been
mapped tentatively as being the Hardman Member of Guppy et al

(1958).^The intervening subdivisions make up a sequence
which, to the south, has been mapped by Wells (1960) as the

Condren Sandstone Member.



c,

a

145.

The Lightjack Member is a poorly resistant

unit and in consequence is rarely well exposed.^It crops

out at the foot of the prominent scarp south of Peters
Bore, four miles and eight miles west of Bohemia Downs, and
six to eight miles south-east of Bohemia Downs.

The full superpositional sequence cannot be
determined because of the poor exposures but the unit appears
to consist mainly of olive green leached flaggy, laminated
fine-grained sub-greywacke, purple-brown ferruginous silt-

stone and very fine-grained ferruginous sandstone.^Hollow

spherical sandy ferruginous concretions up to 2 inches in
diameter are commonly associated with exposures of the

Member.^Shelly fossils occur in the unit to the south of

Peters Bore.

Its thickness is probably less than 100 feet.

The Condren Sandstone Member consists predominantly

of yellow or orange, weathering clay-cemented quartz sandstone
but it contains a less, resistant sequence of ferruginous
strata which has been distinguished on the accompanying map

by the symbol Pr 2 .^The lower part of the Member is shown

as Pr, and the upper part as Pr 3 .

The lowermost beds (Pr 1
) are about 150 feet thick

and consist of yellow-weathering, white and yellow, flaggy,

medium-grained, clay-cemented quartz sandstone, and silty

quartz sandstone.^The rocks are usually quite friable and

are, in part, micaceous; :^cross-beds are present but

are not very common.^Rare plant fossils occur in the

strata.

The overlying beds (Pr 2 ) are very rarely exposed;

they appear to consist of interbedded ferruginous siltstone and
fine-grained ferruginous sandstone.^Their position in the

stratigraphic column can be demonstrated in two areas - one
around a point about four miles south-west of Bohemia Downs
Homestead, the other in an area about six miles south-east

of the Homestead.^The beds have a thickness of from 50

to 100 feet, and although no fossils have been found, their
lithological similarity to the Lightjack Member suggests that

they could possibly be marine deposits.

The upper part of the Condren Sandstone Member (Pr 3 )

forms many of the prominent mesas of the Bohemia Downs district.
An almost complete section of the subdivision is exposed

4
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at Mount Talbot.^The contact with the underlying strata

is not exposes but the ferruginous soil and ferruginous
silty rubble at the base of the hill suggest that the

underlying subdivision may he present.

The following section was measured at Mount

Talbot:-

OVERLAIN BY HARDMAN MEMBER

30 1 White, friable, flaggy, thin-bedded, silty,
micaceous, quartz sandstone (or sub-Freywacke).

75' Resistant, massive thin-bedded, cross-bedded,
medium and fine-grained clay-cemented, slightly
micaceous quartz sandstone grading upwards
into flaggy, ripple-marked micaceous fine and

medium-grained quartz sandstone containing

plant fossils near middle and at top.
140' Friable, orange and white surfaced, white,

flaggy, thin-bedded clay cemented quartz sand-

^

stone.^Crumbles to yield white sand.^Upper

30 feet slightly better-cemented.

15' Resistant, yellow-weathering, massive, medium-

grained, slightly micaceous, clay-cemented,

quartz sandstone.
20' Orange-weathering, massive, medium-grained,

slightly micaceous, clay-cemented, quartz sand-

^stone.^Contains plant fossils. Upper 10 feet
is less' resistant to erosion than lower 10 feet,

20' Moderately resistant, friable, white and =go—
weathering, flay, thin-bedded, fine and medium-

grained, clay-cemented, slightly micaceous,

quartz sandstone.

^

45' Scree.^May be underlain by Pr 2 .

NO EXPOSURE

If the lowermost exposed beds directly overlie

subdivision Pr2 
as has been suggested, the total thickness

of Pr3 
at Mount Talbot is 300 feet. Plant fossils are

quite abundant in the subdivision.

The Hardman Member has been mapped tentatively in
the Mount Talbot Syncline and in areas about six miles to

the south-east of Bohemia Downs Homestead.

■

4
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Dickins (1963) has suggested that in the Moun t

Talbot Syncline a disconformity may occur between the

strata which we have mapped as Hardman Member and the under-

lying sequence, and that although the beds contain "marine
fossils of the Upper Liveringa type" there remains the poss-

ibility that "be Mount Talbot marine horizon is stratigraph-

ically lower than that of the Hardman Member ^ and

represents an horizon which has not been recognized else,

where in the Basin":

At Mount Talbot the lower boundary of the Member

has been taken to be at the base of a yellow to red-weathering

yellow, friable, medium-grained ferruginous sandstone bed,

which is possibly about 20 feet thick.^It contains rare

shelly fossils.^The overlying strata have not been examined

but it seems likely that the top of the unit • ot exposed.

In the areas to the south-west of Bohemia Downs

Homestead identical beds mark the base of the Member and are

again about 20 feet thick.^The overlying strata have been

removed by erosion.

Age: Dickins (1963) places the "lower marine beds" of the

Liveringa Formation (the Lightjack Member) in the upper part
of the Lower Permian and the remainder in the Upper Permian.

UNDIFFERENTIATED

A conspicuous circular topographic depression
(the Goat Paddock), to the east of the junction of the

Margaret and O'Donnel Rivers, is rimmed by exposures of rocks
which have been tentatively assigned a Palaeozoic age.

The attitude of these rocks is such as to suggest that they

were deposited in a pre-existing depression.

The sequence is up to 150 ftet thick and is
broadly divisible into three parts, a lower sand-cemented
sandstone breccia; a medium cobble to pebble conglometate

and an upper medium-grained, silty quartz sandstone.^The

three divisions embody a complete transition.^In contrast

to the Precambrian arenaceous rocks, the upper sandy strata

are not silicified; they are, in the reverse, quite friable,
and for this reason they have been assigned tentatively to

The similarity of the upper part of the

sequence to parts of the Condren Sandstone Member has led us
to suggest a Palaeozoic age, although they could equally well

be or Mesozoic or Cainozoic age.

the Phanerozoic.

4
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•^A discussion of the Goat Paddock is given in

the Structural Geology section of this report.

Three small exposures of limestone and associated

strata which occur in an area 10 miles south of Louisa

Downs have also been mapped as "undifferentiated"

Palaeozoic.^The beds dip to the north and could possibly

be conformable with the Antrim Plateau Volcanics, but their
contact is masked by alluvium. The exposures are bounded
to the north by a fault which has been active in post-Devonian

times.^The top of the beds are eroded.

The strata consist of purple to pink flaggy lime-

stone, leached calcareous sandstone, and purple siltstone.

The thickness exposed probably does not exceed 50 feet.

Without the discovery of fossils, there seems

little hope that the beds can be dated.

a

4



AGE 

?ALliliOZOIC( ?) 

U??ER 
~;ER}1Il .. N 

LOWER 

RecK UNIT 

mID IFFERET\11'HTED 

L 
I F 
V {) 

E R 
R N 
I b. 
N T 
G I 
Jlo 0 

N 

Hi.RDM:;N 
l'hl'illEi;' 

COi'IDREN 
S1.l'U)STONE 
IvlEMBEH 

LIGHTJACK 
JvJENBEFl 

SYIVlEOL 

LZ 

j;-'h 

a3 

TlillLE j3 

LITHOLOGY 

NORTH: Sandstone-brecc­
ia, conglohlerate,medium 
grJincd silty quartz 
sandstone. 
.§.QQ11!: Flaggy limestone, 
calcareous sandstone, 
siltstone. 

Yellow to red weathering 
medium-grained ferrug­
inous sandstone. 

THICK~';ESS 
IN FEET 

150 

50+ 

20+ 

Yellow-weathering, medium 300 
grained quartz sc.l'1dstone. 

J; T 2 Ferruginous siltstone, 
fino-grained, ferruginous 

_____ ---'s=angs tOl1tl. 

50-
100 

i?r1 Flaggy, olive--grcen, med- 150 
ium-Grainod) clay-cement-
ed} quartz sandstone, 
and silty quartz rwnd-
stone. 

SUIv.!}J..l-;'Y OF STRI.TIGRl-.J:)I-fI - ?l..1AEOZOIC 

?h~S I OGRLj;)HIC 
EXr'RESSIO:J 

Resistant; ferms 
slopes. 

l)oorly resista.nt, 
forms low rises. 

Noderately resist­
ant, forms cuostas 
or mesas. 

rtesistant; forms 
mesas and plateaux. 

L~oorly resistLl-Lt; 
yi~lds ferrugi20us 
soil. 

l(esistant; fcrn:s 
cU8stas. 

DISTRIBUTIOJ 
OF EXi:USmms 

To e~st of juncti0n cf 
h['U'gc:.ret cwd OlnGn~}ell 

Rivers. 

STW1.TIGRJl.i)HIC 
h1Li.T I mrSHI?S 

Unconforaable on Crow­
hurst Group. Overlain 
by Tp. 

In P2~t resembles 
Condren Sandstone hember. 

------------------------------------------------------------------In area 10 r;~nGS scuth Obscured. May bo in sequence with 
of Louis2. Downs. iill'.irim l?lateau Volcanics. 

Talbct Syncline; south­
east of Bohehli2. Dmms. 

South-western Pext 
of Sheet 21 ea, to 
south of :i?inl1~'.c18 

fault. 

Conformably(?) overlies 
i.I'z. Top not exposed. 

Contains shelly fossils. 
Darkair-phctc pattern. 

Conformably overlies CO'ltains abundilllt plant 
~~. __ --~ __ ------__ --__ ~f~o~s~s~1~·1~s~.-------------------

Conformably overlies 
i.)r1· 

0onforn:ably overlies 
Light jack Kember. 

No fossils found. Dark 
air-photo pattern. 

Contains rare plant 
fossils. :Hicaoeous in 
part. 

Fine-grained su"b-grsy- 1 00 i~oor ly rcsistO-Ylt; South of i'etor IS Conformably overlies 
Noonkanbnb Formation. 

Oontains shelly fossils. 
Dark air-photo pattern. wacke, ferruginous, silt- yields fcrrug- Bore; WGst ['.nd 

stone, very fine-grained incus soil. south-east of 
________________________________ ~f~e~r~ru~g~i~n~o1~~~s~s~~~n~d~s~t~o~n~e~. ______________________________________ B~oh~e~m~i~a_D~. ~~W~~~Yl~~~ ______________________________________________________________ __ 
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FORliL.TION 

lJ.ITTRIM 
l)LkTEiiU 
VOLCI.~UCS 

L1..1LY 
CONGLOhERliTE 

Lg 

D 

fla 

fll 

Yellow-weathering, fine­
grained calcareous sand­
stone; fine to coerse­
grained ferruginous sand­
stone. 

}~ed weathering, r:;assi ve, 
coarse to very com~se­
grained quartz sandstone; 
boulder conGlomerate. 

Massive, amygdl:'J.oidal, 
vesicular and basalt. 

Medim.1, fine and coarse 
grained sub-grey-wacke, 
cobble conglomer(cte, 
feldspathic sn.ndstonc, 
quar~z sandstone. 

200+ 
( extxad) 

500 
(aqns:rl) 

?oorly r8sistant, 
forms plains. 

Fees istant; forrr:s 
platce.ux, mesas and 
rounded hills. 

South-west of ~;otcr t s 
beret south of 
Bohemia Dewns. 

South-western port 
of Sheet area, north­
e~st of ?innaclo 
Fault. 

Confcrmably(?) over­
lain ~J Light jack 
Homber. 

Unconformabl;) 
Devonian reeks. 

Oontains shelly fossils. 
Known elsewhere to overlie 
roole Scndstone (Vcevers 
& Wells, 1961). 

Known elsewhere to be 
overlain disconformably 
by ~oole Sandstone 
(1<cWhae et al, 1958). 

---------------------------------.------------------------------------------~----------~------------

5000+ 

50-
420 

U NCO N F (1 ~l hIT Y 

U NCO N F 0 K MIT Y 

i'oorly resistant, form 
undulating country or 
flats. 

Lesistant; forms 
strike ridges. 

Western and south­
western part of 
Sheet area. 

iiroUild Trig. Statio:l 
J18; noor .hount 
Ramsay; rlGrther~l 

Lu l.bock R&1.ge; harrl­
s:::y lLuage; C2.st 
of Lilly Lagoon. 

Lubbcck j}c::.nge ~ J:~;'say 

hange ; ar ound Tr ig • 
Staticn J18; cast of 
Lilly Lo.[,;(cn. 

Conformably overlies 
Lally Conglomerate. 
Top not exposed. 

Unconformably overlies 
Louisa Downs Group. 
Conformably overlain 
by Antrim ?lateau 
Volcanics. 

Subject of study by 
~layford e.nd Lowrie 
(in prep. J .• 

Expcsures on the Mount 
RQillsay Sheet area are the 
w8sternnost, southernmost 
and thickest exposures of 
the unit. 

Unit derived from a 
provinence lying to the 
south west. 
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CAINOZOIC 
•

Hardman (1885) referred to the "Pindan" broad
red or brown sandy flats in the southern part of the Sheet

*^area and regarded them as Pliocene or Recent.^He also

referred boulder beds of the Margaret River to the Pliocene

or Recent (p.14) but it seems clear that he included the

Lally Conglomerate, which is probably of Cambrian age, with

the more recent gravel deposits.^Woodward (1891) mentioned

the "Pindan" and designated it Pliocene or Recent.

Guppy et al (1958) referred briefly to the super-

ficial rocks of the Fitzroy Basin, and Dow et al (1964)
give an account of the Cainozoic deposits of the East

Kimberley District.^The most comprehensive study of the

superficial deposits of the area is by Rutherford (1964).

The present survey has shown that large parts of
the Mount Ramsay Sheet area are covered by deposits of

probable Cainozoic age.^Although we have no means of
accurately determining the age of any of the deposits it

is thought that the only consolidated rocks (Laterite and

• the Lawford Beds) are possibly of Tertiary age and that the

most recent alluvial and aeolian deposits may be of Quaternary

age.^The divisions recognised are shown in Table 14.

TERTIARY(?)

Tp - (Laterite)

Laterite occurs mainly in the southern and eastern

parts of the Sheet area.^In.general it i ot well
developed over rocks of the Halls Creek Group, although

good developments (up to 40 feet in thickness) occur in the
south-central part of the area.^The main occurrences are

a) over the granites of the Lamboo Complex in the

area between the Laura and Margaret Rivers, where a pisolitic,
rather friable dnricrust occurs and is capped by lateritic
soil; in other areas a thick friable, leached zone is
present without a ferruginous or pisolitic capping;

b) over the Permian rocks of the Old Bohemia area

.
where a hard tubular duricrust, up to ten feet thick, is

developed on shales and sandstones of the Grant Formation;

it is largely covered with sand, or a very sandy soil
containing small, round, limonitic nodules;

•

■

4
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c) over Cainozoic gravel deposits.^East of

Old Bohemia, and to the south of Louisa Downs a tubular

duricrust covers loosely consolidated gravels. This is
an extension of the laterite over the Grant Formation;

•^d) over McAlly Shale.^Several small outliers of

a hard duricrust occur in the Louisa Downs-Margaret River

Homestead area.^These probably represent a much more

extensive deposit.

The relations of laterite to other Cainozoic rocks

is confusing in that it has been seen to overlie Lawford Beds,

and to be capped by Lawford Beds.^It also overlies gravels,

is overlain by gravels and occasionally contains gravels.
The simplest explanation for these phenomena would be to

regard the laterite as having been formed at several
different stages in Tertiary time, and that its apparently
variable stratigraphic position is governed by the water

table existing at the time of formation.^However, the

laterite which pre-dates the Lawford Beds in the Mount
Ramsay Sheet area is probably the most important of these

deposits.

•^Only two confirmed laterite occurrences are known

within the Kimberley Group, one at The Goat Paddock, the •
other about twelve miles north of there, though several other

small outcrops overlying sandstone of the Mount Cummings

Plateau have been recognized on air photographs.

TI - (Lawford Beds)

The Lawford Beds extend onto the Mount Ramsay
Sheet area from the southerly adjoining Mount Bannerman
Sheet area where they were mapped by Casey and Wells (1960).

They are exposed in isolated localities throughout the
southern part of the Mount Ramsay Sheet area.

The Beds form low cliffed plateaux and mesas which

in many cases have a gentle southerly dip.^They are

largely confined to the less elevated parts of the area,

but some benches and outliers occur in the Lubbock Range.

The Beds vary in thickness from a few feet to over
70 feet near 011amurra Yard on the Mary River, where they

consist of yellow, brown and white limestone, which is
usually represented by white, pale grey, yellowish grey,

or orange-brown weathering chalcedony.^Manganese dendrites

are sometimes present.^The silicification of the limestone

begins with the development of small stringers or patches of

silica in the limestone, with the greatest alteration where

•
^joints and bedding planes are most strongly developed.
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In the Lubbock Range small flat-topped mesas

and benches are developed along the flanks of a tributary
valley of the Margaret River, where they overlie steeply

dipping Tean Formation.^The flat top of the deposits is

roughly 80 to 100 feet above the present level of the

Margaret River.^The beds are now altered to chalcedony;

"horses" of conglomerate occur within the chalcedony,

indicating that there has been some replacement of the

underlying strata.^Away from the tributary valley, the

small outliers of Lawford Beds and thin pebble and granule

conglomerates overlie the Lubbock Formation.^The Lawford

Beds show minor slump structures.^These deposits probably

mark the edge of the basin in which the original limestones

were laid down.

Extensive exposures of the Lawford Beds also
occur to the south of Louisa Downs Homestead and along

Christmas Creek.^In these areas the Beds appear to be in

shallow basins flanking the courses of major present-day

streams.^This is particularly evident in the Christmas
Creek area where about 50 feet of chalcedony and/or limestone

occurs in mesas close to the present drainage channels
(e.g. at Trigonometrical Station C31a), less than a mile or
so away from the channels the strata are either very thin

or absent.

The Lawford Beds are commonly associated with

•major watercourses and they could have been deposited in

lakes along the ancestral drainage system.^An alternative

hypothesis isthat the Lawford Beds formed at or near the

existing water table, in the same way as a laterite or

kunkar^deposit.^This would also explain their assoOiation

with the drainage pattern.
CAINOZOIC UNDIFFERENTIATED

Czl - (Lateritic Soils)

• Lateritic soils generally occur over areas of
laterite, or as small aprons shed from laterite mesas.
They are usually dark, red brown ferruginous, friable soils,
often intermixed with small, (i"), smooth, rounded granules of

limonitrytaterial.^Like the laterites, these soils

have a dark photo-pattern, but can usually be distinguished

by the lack of "breakaway" features at the edge of the

outcrop.^Lateritic soils are particularly extensive west

of Moola Bulla.
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Czb^(Black Soil)

Black soils and cracking clays occur throughout

the Sheet area.^They are typically black or grey, often

with whitish top, and they develop deep, open, polygonal

cracks, giving a very uneven surface.^Black soils can

usually be recognised on air photos by their typical smooth

pattern or else by the characteristic "gilgai" pattern.

Pollr main types of occurrences are known, as follows:

a) In small basins associated with minor streams

and drainage channels. Such areas are probably formed by
deposition of silt due to ponding of the streams.

4) Overlying areas of basalt or other basic rocks.

These are generally smal areas of poor drainage e.g. on

broad interfluves.

c) Overlying alluvium, particularly on flood

plains.

d) Overlying limestone and calcareous shales.

This is by far the most important mode of occurrence, for
black soils are developed extensively on the Devonian•^limestones of the western part of the Sheet area.^They are

also commonly developed over calcrete and kunkar, where

these deposits occur in stream courses.

Czg-(Gravels)

Loosely cemented gravels are present throughout
the Sheet area, particularly in the south-west and south
central portion, and in the Margaret-O'DonnellDepression.
They include material of all grades from sand to boulders, and

are composed dominantly of quartzite and quartz sandstone,
but boulders of shale, greywacke and Archaean basic rocks

occur in some localities.^Individual elements are generally

subangular to subrounded, and sorting is poor, but strati-

fication and cross bedding are locally well developed e.g.

west of Me No Savvy Yard.

The gravels generally form broad flats which are
higher than the present stream level. In the larger outcrops,
dissection is well marked at the edges, where a close system

of short, steep gullies is developed, but in smaller areas
a close dendritic drainage pattern is produced, particularly

where an overlying laterite has been eroded.

•
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Gravel deposits also occur on and along the margins

of the Devonian-Permian conglomerate outcrops.^These

deposits are identical with the weathering products of the

conglomerate itself, so mapping is necessarily imprecise

in these deposits.

The age of the gravels is not precisely known, but

it is believed that the sheet gravels are contemporaneous.
Palynological determinations made on samples from Mount Dent,
from the O'Donnell River, and from near the Mary River-Laura

Creek Junction suggested a Pliocene age (Edell, 1964).^No

marine plankton were present in these samples, so it is

presumed that the gravels are of fresh water origin.^In the

southern part of the Sheet the gravels are commonly capped by

laterite or Lawford Beds, which dip gently southwards towards

Christmas Creek.^In the O'Donnell basin the top of the

gravels is either flat or else dipping gently towards the

main river channels.^The gravels are deeply dissected and

on Mount Dent they lie at least sixty feet above the

present river level.

Czs - (Sand, soil and alluvium)

This division includes the various residual sands

and soils developed in the region, as well as deposits of
alluvium too small to be shown on the accompanying map.

Although some of the material mapped as Czs has certainly
undergone transport, the major part is believed to have
developed more or less in situ and its/varying composition
directly reflects the variable nature of the underlying bed-

rock.^A full account of the deposits is given by Rutherford

(1964).

QUATERNARY(?)

Aeolian Sand)

Sand covers wide areas in the south-east and

south-west corners of the Sheet.^In the area north of

Bohemia Downs, the sand forms a thin, flat cover over a

laterite developed on Permian Grant Formation.^This is also

the case south of Christmas Creek, though fixed dunes with an

east-west trend are developed in the sands south-east of

Bohemia Downs Homestead.
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Dunes are more common on the adjacent Mount

Bannerman Sheet area and further south in the Great Sandy

Desert (Wells, 1960).^A thorough discussion of the develop-

ment of these dunes is given by Veevers and Wells (1961),
•^pp. 191-211) who conclude that they•"were formed during an

arid phase of the Pleistocene, and that since then the
climate has ameliorated and vegetation has spread over the

desert and fixed the dunes".^The sands of the Mount Ramsay

Sheet are probably of similar origin and age; they are

certainly of aeolian origin.

Qa - (Alluvium) 

Alluvium occurs in creek beds throughout the area,

and particularly over the extensive f1od plains of the

Margaret River.^Creek alluvium is generally sandy or silty,

though stony stream sections are common in the King Leopold

and Mueller Ranges.^The flood plains show development of

levees and braided streams, and billabongs occur in the more

silty and clayey parts of the flood plains.^West of

Macdonald Gorge, these flood plains are deeply incised;
up to 30 feet of grey and yellow sandy alluvium can be seen

•^in the banks of the Margaret River near Black Rock.

•

•

•
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LITHOLOGY 

l..lluvium - mud, silt, sand, 
gravel. 

Eed sand 

Soil, sa.t1d, alluvium 

Unconsolid.ated or pecrly 
consolidated gravels, 
talus. 

Black soil, cracking 
clay. 

Red-brown ferruginous soil 
containing linonitic pisclites 
and granules. 

Light grey weathering, white 
limestone, silicified lime­
stone, chalcedony. 

Tubul'll' laterite, ferruginous, 
pisolitic laterite. 

SUH'J.FLY OF STR.LTIGRL~L BY - CL.INOZOIC 

THICKNESS 
IN FEET 

30 

3C? 

10? 

80 

10? 

10? 

70 

40 

:dlYSIOGRl.i'HIC 
EXi:>F;.ESS I ON 

Fleod plains. 

Broad flats.i 
dune-fields. 

Flats, gentle 
slopes. 

Bare rounded 
hills and rises. 

Flats. 

Broad plains. 

:'lcsas or 
plateaux. 

Bread, flat 
pJJlins, f"t8sas 
and plateaux. 

DISTf-(IBUTICN 
OF EXFCSUhES 

widesproad, particularly 
along Hargaret River. 

Mainly in south-west 
and south-o[18t. 

Hidespread. 

Widespread, but 
nainly in seuth and 
south-west. 

Widosproad, but 
mainly in west. 

widospread, but 
mainly in rwrth-east. 

Mainly along major 
drainage basins. 

i.Jidospr8G~d, b-cJ.t 
Elo.inly in '1crth­
east, and central­
south. 

STRi~TIGR1:..:r.'HIC 

hELL.TI ONSHTeS 

Overlies other 
Cainozoic 
deposits. 

i~robably post­
dates much of 
Czs. 

irobably post­
dates Tp and 
Tl. 

Overlies, under­
lies and also 
lIintorbodded ll in 
Tp. 

Probably post­
dates Tp and Tl. 

OvHlies Tp. 

Unconformably 
overlios Tp in 
places, but in 
others is over­
lair; ,--- 'T'n 

Fcst-daG8f1l ~~g 
in places. 

Unconformably 
overlain by Tl 
i:l places, but 
in ethers rests 
en TI. 

hEJVliJiKS 

J,'rcvldos high quality 
groundwater at shallow 
dopth. 

Includes only aeolian 
sand. 

Mostly residual 
deposits. 

Much of material derived 
from Devonian and 
~ermian conglomerate. 

Supports grass, but 
trues rare. 

Developed on or fron 
laterite. 

J.rcbably II freshwater II 
lQcustrine deposit. 

Includes rocks of 
tlmottlod" zono. 



1554

STRUCTURAL GEOLOGY

The structure of the Mount Ramsay Sheet area
involveo rocks which range from probable Archaean to Permian
in age, aside from the undisturbed Cainotoic superficial

deposits which overlie the older strata.^Throughout this

period, the structure has been dominated by two long,
narrow, tectonically active areas, known as the Halls Creek

Mobile Zone and the King Leopold Mobile Zone (Traves, 1955),

which converge in the southern part of the Sheet area.

These zones have been active throughout their existenee
and this has resulted in the complicated structure, the wide

variety of lithology, and the numerous unconformiti4 in the

sedimentary succession of the Sheet area.

Between the Mobile Zones lies the more stable

Kimberley Block (Traves, 1955) ;^in the present area,this

includes the Mount Cummings Division, characterised by

broad, gentle folds and associated faulting, and the
Western Faulted Margin, characterised by severe faulting.
To the south-east of the Halls Creek Mobile Zone lies the
stable Sturt Block (Traves, 1955.), while the Lennard
Shelf and Fitzroy Trough were'developed south and west of
the King Leopold Mobile Zone. 'Figure 25 shows the limits

of these structural divisions.

The Halls Creek Mobile Zone is roughly defined by

a broad, faulted belt of deformed Archaean sediments,
including low grade and high grade metamorphic rocks which

have been intruded by acid and basic . plutons of Proteranic

age.^It extends with a general north-easterly trend from

Mount Fairbairn and One Tree Hill, in the west and south of
the Sheet area, to One Tree Palm Gorge and Moola Bulla

Station.^From here, the zone extends through the East
Kimberley District with the same general trend, to beyond
Wyndham and into the Northern Territory.^In the Mount
Ramsay Sheet area the zone also affects later sediments

which range in age from Middle Proterozoic to Permian.

The oldest rocks of the Mobile Zone are the
probable Archaan rocks of the Halls Creek Group, which occur
in the Willy-Willy - Mount Dockrell - Mount Angelo district,

in the south-west of the Sheet area.^A thick sequence of

shale, siltstone and greywacke, with minor interbedded
dolomite and basic volcanic bands makes up the Olympio and
Biscay Formations, which are tightly folded along north-west

6
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Fig.25^Structural Sketch Map - Mount Ramsay 1:250,000 Sheet Acea 
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trending axes.^A strong axial plane cleavage is developed,

and while the central portion of the outcrop is virtually

unaltered sediment, the fringing areas to the east and
west are metamorphosed to biotite grade. In the more
highly deformed metasedimentary area, e.g. in the Mount
Dockrell and Willy-Willy Creek areas, a strong strain-slip

cleavage is developed., indicating a second period of folding

in this region.

Large granite batholiths, together with smaller

basic plutons, are intruded into these rocks, and occupy

most of the area of the Mobile Zone.^The granites occur

as large, elongate masses, roughly parallel to the edges
of the zone, and often include small roof pendants of Halls
Creek Group sediments, which may be highly metamorphosed.

Shearing in the granites is generally restricted to narrow

zones on the margins, or close to major faults.^Gabbro

and ultrabasie rocks occur as small elongate bodies, which

parallel the trend of the zone, or as small plugs.

Two areas of unaltered Proterozoic sediments
overlie older rocks of the Halls Creek Mobile Zone. In
the first, the Upp'er Proterozoic Glidden Group is seen as
two perched synclines with north-east or north-north-east

axes, and a smaller faulted outlier, north of the Glidden
River between Mount Amherst Homestead and Mount George.
The folds are open structures, with dips ranging from 20 0

to 40 0 on the limbs, and show no signs of a second. folding.

The second area is much larger, and includes the

Kuniandi and Louisa Downs Groups, which are of Upper
Proterozoic age, and the Lally Conglomerate and Antrim

Plateau Basalt, which are probably Cambrian.^These rocks

are folded into broad, gentle, anticlines and synclines,
which trend north-north-west, and plunge slio-htl,yin the

same direction.^The Kuniandi Group occurs on the western

edge of the basin, and is bounded to the north and south
by faults; it was probably eroded in the east prior to

the deposition of the Louisa Downs Group.

, Two periods of folding are known over much of

this area.^The first folding gave the main north-north-

west trending structures, and the second, which also affects

the Cambrian rocks of the area, formed gentle cross folds

on east-north-east axes.^The sinuous outcrop of the

Tean Formation east of Mount Tean, and the horseshoe-shaped
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outcrop of the Cambrian strata tear Mount Ramsay, are

caused by this cross folding. Domes in the Tean and
Lubbock Formations north-north-east of Margaret River

Homestead might be due to the interaction of the post-
Cambrian folds on the major structure, but it seems more

likely that these were contemporaneous with the main

folding.^No trace of this second folding is known in the

Kuniandi Group.

The Kuniandi Group to the north of Mount Bertram,

however, is affected by a second folding, which has a

north-west trend.^This has produced several parallel,

narrow folds in the shales and sandstones which show a

strong axial plane cleavage.^Dips on the limbs are of the

order of 20 0 to 30 ° .^This folding is restricted to the

Mount Bertram area where it affects the Louisa Downs Group,
but is on strike with folding and faulting in the Middle

Proterozoic rocks north and east of Mount Huxley.

The King Leopold Mobile Zone occupies the low

ground between the King Leopold Range and the Palaeozoic

rocks of the western part of the Sheet area.^It is similar

•^to the Halls Creek Mobile Zone in many respects, and consists
of strongly cleaved and faulted Archaean sub-greywacke,
sericitic schist, shale and siltstone, rare amphibolite and

metadolerite of the Halls Creek Group, which have been

intruded by large granite plutons.^The zone as a whole

has a northerly trend, and the granite bodies are oriented

parallel with this trend.

Folding is not well displayed within the Halls

Creek Group, and no detailed structural pattern has been
resolved. The strong north-trending foliation is probably

an axial plane cleavage.^
and

Overlying the Halls Creek Group/the granitic

intrusives on the eastern side, are the Middle Proterozoic
sediments of the Speewah and Kimberley Groups, while the

western side is covered by Devonian and younger sediments.

Faulting is important in the King Leopold Mobile

Zone.^Major faults in the northern part of the Sheet trend

north or north-west, (e.g. the Mount Elma and Mount Winifred
Faults), while in the south-west, the Pinnacle Fault, which

is believed to be associated with the Mobile Zone, has

a north-westerly trend.^Subsequent faulting in the

overlying strata tends to parallel these directions.
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The Mount Cummings Division occupies a large

triangular area in the northern part of the Sheet area and
is bounded on the western side by the King Leopold Range.
It includes rocks of both Middle and Upper Proterozoic age

which unconformably overlie the Halls Creek Group and the
Whitewater Volcanics in the extreme north-west of the

division.^The division is characterised by broad simple

folds, with dips of the order of 20 0 - 30 0 , which trend

west-south-west and plunge gently in this direction.^At

its western margin, however, this trend changes abruptly to

north-south, the dips become steeper, and some of the fold
axes are bent, but generally the change in direction occurs

over a fault. .This is thought to be due to a later folding .
associated with activity in the King Leopold Mobile Zone.

Faulting is very common; most of the faults are

associated with folding, and are simple, normal cross faults

of small throw, trending roughly east-north-east or north-

south.^Transcurrent faults in the central and western parts
trend slightly east of north, and displace the major fold

axes by as much as five miles.^One of these is the southern

extension of the Greenvale fault on the East Kimberley
district. A reverse fault of very large throw cuts out most

of the Speewab Group just west of the McKinnon Syncline.
This fault trends north-east on the Mount Ramsay Sheet area,

but swings to the north on the adjacent Lansdowne Sheet area.

Upper Proterozoic sediments are preserved in two

areas in the Mount Cummings Division. .These are:-
(i) The O'Donnell Syncline, which trends north-

east, is twenty-four miles long and five miles wide; it
surrounds the confluence of the Margaret and O'Donnel

Rivers.^The elongation and shape of this syncline has

been governed by the structural trends in the underlying

rocks.^The development of this structure probably began
in the Middle Proterozoic and extenJed into the Upper

Proterozoic.

The margins of the syncline are modified by

faulting and folding.^Small east-west and north-south

trending faults are the most common, but the eastern margin
of the basin is defined by a large transcurrent fault, the
southerly extension of the Greenvale Fault of the East -

Kimberley area.^The latest movements on these faults post-

date the deposition of the Upper Proterozoic rocks; however,
some of these faults are rejuvenated Middle Proterozoic

dislocations. Shallow northerly or southerly plunging drag

folds are associated with the faulting.
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(ii) The McKinnon Syncline is an elongate east-

north-easterly trending feature sixteen miles long and three
miles wide, near the northern eJge of the Mount Cummings

Plateau.^The axial trend of the syncline follows that of•^
the underlying Middle Proterozoic strata.^The southern

limb of the fold has been modified by a fault, and the
post-Kuniandi Group dislocation on this fault was probably
a recurrent movement along a pre-existing reverse fault in the

underlying Kimberley Group.^Other smaller north-south

trending faults post-date this sedimentation, and these are
rejuvenated Middle Proterozoic transcurrent faults.

The Western Faulted Margin trends north-south, and

extends from Mount Huxley and Palm Spring in the south,
through Macdonald Gorge to beyond Mount Winifred in the

north. It is about ten miles wide throughout.^Within this

zone, rocks of the Speewah and Kimberley Groups form the

gently dipping western limb of a syncline, which has been

greatly modified by faulting.^In the relatively undisturbed

areas, dips range from 15 0 - 45 0 , and axial plane cleavage

and minor folding are developed, but in strongly faulted
localities large drag folds are commonly seen (Fig. 26).

Faulting has taken place along three main trends.

The larger faults strike north, or west of north; e.g.
eight miles east of Mount Philip, where Pentecost Sandstone

is thrown against the base of the Warton Sandstone, a
movement of at least 3000 feet, and eight miles east of
Chaney's Yard, where the Mount Winifred Fault cuts out most
of the Speewah Group, a throw of at least 2000 feet.^Other

major faults have an east-west trend, e.g. eight miles east
of Mount Winifred, where King Leopold Sandstone is thrown
against the Tunganary Formation, and west of Macdonald Gorge,
in the Margaret River valley, where faulting shifts the base

of the Warton Sandstone over two miles. No transcurrent

movement is known on this fault, but there is extensive

dragging of the Teronis Member in the fault zone.^Further

to the south, east-west folding marks the southern limit
pf the zone, but there is no way of estimating movements
on the fault. Minor faulting with a north-easterly trend

is present north of the Margaret River.
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Figure 26: King Leopold Sandstone, showing steep
folding.^King Leopold Range, 2 miles
north of Mount Phillip.
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Some of th e f aulting in th e Kin~ Leopo l d Range 
t ook place in th e inte rva l be t ween the depos i ti on of th e 
Speewab and Kimberl ey Gr 0ups . Four niles s outh of Macdonal d 
Gor ge , on th e western si de 'J f th e f ault, t.he Kin -g: Leopo l d 
Sandstone r es ts on th e · O' Donnell Forna ti Cl n, whil e on th e 
e'as t e rn sid e it ov erli es the Luman Siltston e . It SGems lik ely 

th a t a l oost th e who l e of tb e Speewah Group has been e r oded 
from the upthrowil a r ea west 'J f tbe f ault pri 'J r t a dep'J si tlon 
o f th e Ring L2op~ld Sandstone . Si~il nrly, five niles no rth 

of Macd ona ld Go r ?:e , th e r e is a r ap id thinnln ,?: a f th e Spee wah 

Group fr om north t 'J south benea th th e Kin ~ Leopold Sandst one . 

No whe r e i s th e entire Speewah secti on p r esen t t .':> th e wes t Qf 

th e Mount Winifrej Fault, which bouods this bl ock , but east 
'::> f t.he f ault th e c 'Jmplet.e Speewah 5uccess i 'J n cnn be s een . 

Pre-Ki mbe rley Gr oup f aulting , with po ssi bl e tilting t o t he 
north, was foll~weJ by e r osi on of th e Speewah Gr'J up stra t a . 

Lenna r d Sbelf anc Fitz r 'JY Tr0u£h. The re?i '::> n cov­
ered by Pa l ae'::>z oic s ed i nents i n th e west ern part of th e S~eet 
a r ea c a n be divi dec into two t ec t,anie uni ts th e Lennar d 

Sh elf , t o th e north of the Pinnac l e Fault and t,he Fitzroy 
Trough, t o its south (PlayforJ and J ohnstone , 1959) . 

Th e Fitzroy Trou ~h conta i ns a thick s equ e nc e of 
Carbanif e r olls a nd P e rmi a n seui!lents Which a r e th 0u ght t o have 
been l a id down in a r ap i dly subsiding bas in, wh Qs e su b­

sid enc e was r ela.t eJ t o uovelllent an t he Pinna c l e an d o th e r 

faults (McWhae e t al, 1958) . 

Th e Lenna r d Sh elf of t he Ol d Boheoia-La i dl nw Ran"e 
a r ea bas r emained virtually un distur bed sinc e its incep ti on, 
th ou ~h 1 o::> oa1 unc onfortli ti es a n d c on ~l(>rJc rat e s wi thin the 

r ee f complexes a r e ascr ibed t o D'Jvement s on Daj ~ r fau lts 
in Devonian times. Apart from th ese r egi 'J nal c ff Dct.S n.no 
l oca l f aults and th eir as s ociated dra-g f ol ds , Ll~ st structures 
in th e r ee f c o::>mpl exes :1. r e depositi o::> na l and inclu de s t 2eply 
1ipping f ~ re -ree f beds , and in t.ne a r ea i oneJ i a t oly b'J r de ring 
th e r ee f, ~ently d ippin ~ back-ree f bed s. In bo th cases the 
directi on of dip i s a way froc the as s ociated r ee f, s o an 
i mp r essi 'Jn () f ste eply plun gln!5 f o l ds l;lay be ~iv en. In Q0St 
ca s es, the r ocks of th e inte r-ree f f aci es a r e horiz onta l, 
thou~h weak f ol din·2" in th e s e beds is kn 'J wn fr ow t. he sou t.hc rn , , 

Bu~l e Gap- Ol d Bohamia a r ea . 
th e Ho rs e s hoe Ran;e wh er e th e Pill a r a Li nestone nnd Fa irfield 
Fa r c.a ti on have been f ol ded into a ~ant.l.e wes t.- n ') rt·b- west 
trending syncline . This is pr obab l y a lJe t o l a~e t1~ VCr:le t\ts 

in th e a djacent Halls Creek M~bile Zone • 
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The eastern margin o! " the Lenna.rd Shelf is marked 

by thick, but l ocally restricted boulder c<.mglomerates, which 

make up the Burramundi Range, Mount Elma, and the Sparke 
Range. Thes e conglomerat e s a re of Devonian and possi-ble 
Permian a~e, and are probably fanglome r a te deposits associated 
wi th fault s . It seems likely . fr~m th eir position that their 
formation is due to fault movements within the two mobile 

zones. 

The southern part of t he area bas a thin cover 
of Grant Formation, which is of Lower Permian age. This unit 
is very gently folded or tilted, and l ies with angular 

unconformity on the Devonian rocks. 

In summary, the western part of the Shee t ha s been 
subject to series of tectonic events, which were probably 
contr'olled by mov ement wi thin th e Hal ls Cr eek and King Leopo ld 
Mobile Zones . The r ecurren t major faultin~, to get. 1le r wi t.h 

fo lding and tiltin~ , r epeats the pa tt e rn seen further t.o t. he 

east in t.he Prot. e rozoic bas ins of t.he Lubbock Range and 

Matheson Hills, and in t.he East Kimberley Division, while th e 
l arge Moun t Elma, Moun t Winifred and P i nnacle Faults a re 

analo gous wi t.h t.be Springval e , Wo odward and Halls Creek 
Faults of t·he eastern area. 

The st,ructl.lra l history of th e Mount Ramsay Shee t 

area can thus be sl.lmmarized as follows :-

1. Format.ion of a narrow .geosynclinal t.rou gh 

in Archaean time , in which ~ r eywacke, dolomite a nd basic 

volcanics of t.he Halls Cr ee k Group were accumula t ed . This 

was subseq'.lently fold e d on a north-east,e rly trend, a nd 

cut by the l a r ge faults of the Halls Creek Mobile Zone . 
2 . Intrusion of l a r?€ ac id and basi c p lutons 

into these rocks in th e Lowe r Proterozoic. 
3. Following peneplana tion, t,he Kimberl ey Bas in 

began to subside in t.h e Middle P r ote roz oic and t.he feldspath ic 

. sediments of the Speewa h Group we re deposit e d. Some 

fault,ing and upli f t · t ook place in t.ne sou .. th e rn and wes t e rn 
margins of t.be baSin, hu t s e dimen tat.i on con tinued t hrou .g:holJ t, 

Kimberley Group and Crowhurst Grol.lp time . 
4 . Folding of these s e diments on a n eas t.-north­

' easterl y trend, into simple open folds, accompanied oy 

fauHing. 

5 . The Colombo Sandstone was p rob ab l y deposit e d 
afte r a short. p e riod of erosion in a basin developed a long 

the trend of t.be O'Donn ell Syncline . Faulting on a 
nort.berly t r end was es t ab lish ed in tb e King Leopo ld 110bile 

Zone at some sta~e followin g t.he formation of t.h e east -
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north-east structures of the Kimberley Basin.^East-west

faulting also took place prior to the deposition of the

Colombo Sandstone.

6. In the Upper Proterozoic, a small basin was
•^developed within the Halls Creek Mobile Zone, where the

sediments of the Glidden Group were deposited and sub-
sequently gently folded on north-east and north-north-east axes.

7. Following a period of erosion, the basin of

deposition of the Kuniandi and Yurabi Groups was developed
over the central part of the Sheet in Upper Proterozoic time.

The westerly, extent of the basin is not known, but it
covered a very large area to the north and east and was
probably very deep during the deposition of the McAlly

Shale and Lubbock Formations.^Folding on a north-north-

westerly trend was then developed; it is possible that an

earlier folding on the same trend, followed by erosion,
took place between the deposition of the Kuniandi and Yurabi

Groups.^A later folding oh a north-west trend affected

the Kuniandi Group in the northern part of its outcrop.
This folding is on strike with the faulting of the Western
Faulted Margin, and is presumably due to rejuvenation of

•^
these faults.

8. In Cambrian(?) time, further subsidence took

place within the Halls Creek Mobile Zone, and the Lally
Conglomerate and Antrim Plateau Basalts were formed.^This

was followed by folding on east-north-east axes, which also

affected the Upper Proterozoic of the Lubbock and Ramsay

Ranges,

9. Subsidence in the southern part of the Sheet

occurred during the Palaeozoic, and the Lennard Shelf mad

Fitzroy Trough were established.^The subsidence of the

Fitzroy Trough was probably related to movements on the
Pinnacle Fault and other faults, but the.Lennard Shelf

remained stable throughout its existence.^In the Horseshoe

Range, however, some post-Fairfield folding took place, and

Permian rocks of the Fitzroy Trough are folded into the

gentle Talbot Syncline.

The Goat Paddock.^An almost circular topographio
depression, over three miles wide, and known as the Goat
Paddock, occurs to the east of the junction of the Margaret

and O'Donnell Rivers.^The depression is cut into the

gently dipping strata of the Kimberley and Crowhurst Groups

(fig. 27).
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Figure 27: The Goat Paddock, viewed from the north-west.

In the north-eastern quadrant, the softer sedi-

ments of the Crowhurst and Louisa Downs Groups have been
breached in two places, and the creeks draining the depression

flow through the more easterly gap.^In the southern area,

the walls are breached by narrow, steepsided gorges cut by

these streams; in most cases they are controlled by jointing

or faulting.

Exposures in the walls show gently digging, largely

unaltered Proterozoic sediments, except near faults where

local flexuring occurs and fine quartzite fault breccia is

commonly developed.^Around much of the south-western quadrant

thick, poorly cemented scree deposits cover the lower slopes

of the walls, but in places these can be seen to rest

unconformably on older rocks, which are tentatively regarded

as being of Palaeozoic age (see Stratigraphy).

The (?)Palaeozoic rocks cop out intermittantly

around two-thirds of the circumference of the depression;

they are not exposed in the north-eastern sector. In most

localities only the uppermost beds are exposed, but in at

least one locality (in the eastern part of the depression)

what appears to be the full succession can be examined.
The lowermost beds are up to 50 feet thick and consist of

very poorly sorted sand-cemented sandstone-breccia and rest

unconformably on the Proterozoic rocks (figs. 28 and 29).

•
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(?)Palaeozoic sandstone-breccia (right) 
res ting unconformably on Pentecos t Sand­
stone : East ern part of Goat Paddock . 

Fi~re 29 : Close-u p view of (?)Palaeozoic sand­
stone- breccia shown in Fi~ . 28 • 
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•^The lowermost beds grade upwards into cobble and

pebble conglomerate (with well-rounded megaclasts), and
this in turn grades into medium-grained, well sorted, yellow-

weathering, silty, quartz sandstone.^The conglomerate is

up to about 50 feet thick, and the sandstone is roughly the

same thickness.^The thickness of the lower two units
appears to decrease rapidly towards the centre of the

depression.

The features which need to be explained are (i)

The circular shape of the structure and its high steep walls.

(ii) The tangential and radial faults and joints in the

immediate area of the depression.^(iii) The origin of the

younger sandstone and conglomerate deposit.^Two hypotheses

have been put forward; the first suggests that the circular

shape is due purely to erosion, which has been aided by

the strong rectangular jointing and faulting which is

tangential to the rim of the depression.^The younger

sediments represent later flood deposits and may be equivalent

to the Pliocene gravels of the O'Donnell Basin.^The sand-

stones of the upper part of the sequence, however, resemble

parts of the Candren Sandstone Member of the Liveringa
Formation, and so the whole sequence has been tentatively

placed in the Palaeozoic.^The joint pattern and folding

• is probably due to the overall east-north-east trending
folds of the Mount Cummings Diision, but could be influenced
by the large, transcurrent Greenvale Fault to the west.

The second hypothesis suggests that the initial

depression was due to the impact of a large meteorite, and

that subsequent erosion and deposit has produced the present

structure.,^The fault and joint pattern are considered to be

due to the initial impact, and the younger conglomerates to
be derived from the shattered upturned rim which is commonly

associated with meteorite craters. This rim has been
entirely eroded at the present day.

There seems to be no way of settling the question
without resort to geophysical methods. None of the diagnostic

features of meteorite craters, e.g. nickel-iron fragments, up-
thrown rim, high-pressure minerals, have been discovered, and
because of the extensive soil cover within the depression, are

unlikely to be found. A magnetometer survey might detect a
nickel-iron body if it exists beneath the soil cover, and gravity

work might clarify the structure within the rim.
Meteorite(?) Craters. Four elliptical depressions

up to 100 feet across occur in an area about 12 miles to the
• south-east of Mount Dockrell, and are thought to be due to

meteorite impacts. (Dow, in prep.).
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GEOLOG ICAL HISTORY 

Th e ~eo logical history of th e Mount Raosay 

Sheet a rea is l on~ and complex . The area c ')n tai ns the 

most c ompl e t e rec 0rd o f Hi dd le a n d Uppe r Proterozoic 

s ed i ment a ti on in the KiEbe rley re -gi a n, nnd :!lay we ll p r ovi de -

despite l ong br anks in t he r e co r d - th e mos t cQuplete 

r ep resent- a t.i on o f t.hi s ti8e span t o be f oun d in Da rth e rn 

Austra lia . More i t:lp'J rtnntly, th e eluci :3at i 'Jn 'J f t. be 

strati gr aphic sequence in t l1e c ap a rea bas l ed t. o a o llch 

be tt e r unders t andi n g ') f t,be Qverallstrati~raphy 'J f the KimberlElf 

re~ i on. We pr opo s e the correla ti ons s e t out in Tab l e 15 : 
m?s t o f t,he Mi dd l e a n d Uppe r P r 'J t e r ") z oic f:orna t.i 'Jns nat.1Cd 

S0 far in th e Ki rlberley r e -~ i 'J n a r e incllld ed in t.b e t. abl e , 

although t he Ca rr Boyd Gr oup or Dow a t a l ( 1964) (which is 
t h olH;rht t a be. b r~a.j ly equiva l en t t o t he Spec wnh Gr o::> up) and 

s at::l e n tb e r unit.s af d:)ll b tful stra ti ~:r [\.phic l):)si t.i on ha ve 

been excl1l ded . 

h sur:li:l.ary ':I f t.h e ~e'J l')gical histo ry ·J f t.h e Moun t 

Ra~say Sh ee t a re a is ~iv e n i n Tab l e 16. The t ab l e is 
necessa rily .gen e r a lised and , in part t i n t.e rpre t ati ve, bu t 
shoul d provide a sta rtin¥ point f or Bo r e elabor a t e 
investiga ti ons • 
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Group 

TABLE 15. 

KIMBERLEY PLATEAU 
(Gellatly,' ; Derriclq- a:hd Plunib, 

in prep.) 

UNCONFORMITY 

Estaughs Formation 
Throssell Shale 
Traine Formation --
Walsh Tillite 

UNCONFORMITY 

CORRELATION CHART - MIDDLE AND UPPER PROTEROZOIC ROCK UNITS. 

_. 

- _ .. _"-

Louisa 
Downs 
Group 

Kuni and i 
Group 

MOUNT RAMSAY SHEET AREA 

Antrim Plateau Volcanics 
Lally Conglomerate 

UNCONFORMITY 

Lubbock Formation 
Tean Formation 
McNally Shale 

Yurabi Formation 

r-- -- --
Egan Formation 

UNCONFORMITY 

Mount Bertram Sandstone 
Wirara Formation 
Stein Formation - -
Landrigan Tillite 

KIMBERLEY REGION. 

EAST KIMBERLEY REGION 
(Dow and Gemuts, in prep) 

Albert 
Edward 
Group 

Ord 
Group 

I--

Antrim Plateau V::;lcani::::s 

UNCONFORMITY 

Flat Rock Formation 
Nyui€ss Sandstone 
Timperley Shale 

Boonall Dolomite 
Mount Forster Sandstone 

UNCONFORMITY 

Ranford Formation 

Moonlight Valley Tillite 

Fargoo Tillite 

-_+-______ ...l-________ . __ ....... --.--------+------_~ ___________________ _ 

Glidden 
Group 

UNC ONFOIDHTY 

Maddox Formation 

Forman Sandstone 
Matheson Formation 
Harms Sandstone 

UNCONFORMITY 

~--------------~----------------------------------.---Colombo Sandstone 

Crowhurst 
Group 

Pentecost Sandstone 
Elgee Siltstone 
Warton Sandstone 
Carson Volcanics 
King Leopold Sandstone 

Luman Siltstone 
Lansdowne Arkose 
Valentine Siltstone 
Tunganary Formation 
O'Donnell Formation 

UNCONFORMITY 
Whitewater volcanics 

UNCONFORMITY 

Hibberson Dolomite 
Collett Sandstone 
Liga Shale 

Hilfordy Formation 

LOCAL 

UNCONFORMITY 

UNCONFORMITY 

Helicopter Silt.stc.ne 

Wade Creek Sandstone 

UNCONFORMITY 

frungle Bungle Dolomite 
Mount Parker Sandstone 

I 
I------~-----~--------------------------------------------------------------------~ 
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A d e scrip ti ~n of th e nini n~ a ctivity in th e 
Kin.be rley a nd Ea st Ki mberl ey Districts i s ,~iv en in Ha rms 

(1959) and Dow e t a l (1964 ) . Mos t o f l.he n ining within l.he 
11 ~unt Rarils a y Sh ee t a r ea i s confi ned t :) r ocks a f Archae-nn 

a ge . Gold, lead a nd tin have bee n 'pr 'Jduc ed P. t v a ri 'J us ti l:ies, 

whil e s Ilall s h'J ws o f c oppe r, ch r 'J::J. i t e and c h r ys'J tll e asoe st, ,:) s 

a r e a l so kn own . 

As best ')s. Small depo s i t s 'J f a r a t he r silici f i ed 
as bestos (?chrys:t.il e ), 'J f t,h e cros s - fi br e va r ie ty a r e 

a s so ci a t ed wi th b l ebs o f oa¥ne ti t e t and Qccur in f.U'l ult,r a. -

ba sic b'J dy 6 n il es no rth '.) f Lanb'JQ Hoo.es t ead . Th e naxi wum 

l en~ th of fi br e s een wa s abo ut one inch. 

C')pp-e r . C 'Jp'P(;~ r I!l in e r a lizn ti an has baen r 0c -:Hd ed 

frol!]' t he Halls Creek Group a n d Car so n Vol can i cs bllt r:. depo sit 

~ f e canonic i npo rtanc e bas ye t t~ be di s cove r ed . Near 
MOllnt An ~e l o t 20 mil e ~ s ou th -west of Ha lls Creek, a fe rru? ­
inolJs A.nd si11c1fi e3 gossan wi t.h oal a cbi t e and curI ri t. e ') CCllrs 
in limestone ~o ssnn with c3.1ach ite and cuprit e occurs i n 
liwest ~n e l ens es which nr e int e r bedded wi t h schist s , shal e 
and ?r uywa cke o f t he Ol yupi:l Fo routi on . Th e I nr~a s t a r ea 
of aine~aliza ti o n is a t Pros pe ct II AII, and i s abo llt 150 f ee t 
l ong an d 50 f ee t wid e . F~ llowin~ geophysica l inves ti~a ti ~n , 

t.h e Mount An~e l0 depo sits wer e drilled in 196 2 by Peko 
Minin¥:, but t he r e has been no -pr odu cti on froc t.h e se dep'J si t·s. 
Seve r a l o t he r coppe r dep~s i ts OCCllr in t.h e Olympi o F-:) r ;:1a ti on 
ne a r Laraboo Hoo€st ead o 

Chal copyri t e bas been r ec or ded fr om ~l ~~ S and 
Boy-gda l e s wi t.bin t.h e Ca r son Volcanics . Th e l owe r n'Js t 

f l ')ws ') f thi s f a r na ti on a l so conta i n di ssetJ.inn t eJ crys t a l s 
o f cha lcapyrit e . 

Cbrolilium. . Seve r a l, bands of chrorai t.e , ass'J c ia t ed 
wi th I!la~ne ti t e bands occur near t he base ~) f an ul trabo.s ic 

b'Jd y six o. i l e s no::> rt.h o f L~b''J0 Hones t ea(] 0 Th e s e gr a vi t.y 
diff e r enti a t ed l aye rs a r e exposed ov er a strike l en? t.h o f 
150 f ee t, in a zone ab~ llt t en f eB t wide , and a re up to six 
inches in wi d th . C he~ical ann1yse s nr e n0 t avai l ab l e t~ 

da t e , but it s eeQS unli kQ l y t ha t the b'Jd y would ~e econ~o ic. 
Howeve r, simil nr b~rl i e s i n th e Ea st K i~be(l ay District, Co? 
Pant.on L'Jpo li t.h t ca rry tra c es '.''I f pl o. tinlJo , s o furt.be r w~ rk 

is warra nted • 
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Gold . "Gold was di s c ov ered i n t,be Ki mbe rley 

Regi on by Har dman ( 1885) dlJr in.g his g-eo l ogi cal r econ rJ ai ssat)c e 

o f t he a rea , and during t.he ensiling ru sh, tluch alluvial 

go ld was won. The deposit s we r e smal l, however, and we re 

soon wo rked out • Ree f mi n i ng was a l so carr i ed out at 
t he Mount Dockr e l l and Mary Rive r mi ni ng c en t.res . Smith 

( 1898 , p . 19) li sts r etu r ns fo r t.be wh ol e of t.be Kimberl ey 

Distric t up to 1897 . Fin'J cane a nd Jones (1939) descr i bed 

sev e ra l of t.he mines , and s u gges t ed that only t wo mines , t.he . 
Was t e rn Lead and the Iri s h Lass , showed any pr omi se at that 
time . 

The Mo un t Do ckre ll and Mary Rive r deposi t s occu r 

i n qu ar t.z r ee f s i n a seque nce of sands t one , shal e , s l a t e 
and i nt. r.11siv e me t a do l e r i t es of t,he Ol ympi a Fo rmati on . The 

riches t or e c ame from v e i ns associ a t ed wi t h t.he metado l e r i t es . 

Lead and s i l ve r a l so OCC 1Jr in associated wi th go l d 

i n t be Mou n t Doc kr e ll r ee f s ( Fin'l cane, 193'3( b) , Woodwar d , 
189 1 ) , an d t.he p r esenc e of s ulphide in t. be ore l ed to 

e x t r act i on pr ob l ems in t hese or es . I n additi on, s uch o r e s 
ar e gene ra lly up- graded in the zone of oxi da t i~n , due to 
l eaching o f t.he s ulph i des, and th i s c ou l d be one of the 
reasons f or t.he gene r a l f a l l in g r ade wi th depth in (.hese 

deposi t s . 

The fo llowing Tab l e which bas been c ompiled 
by t.be S t a t is ti cs Br a n ch of t he Wes t Aus tralian Mi ne s 

Department, gives de t a ils o f the pr odu c ti on o f th e Moun t 
Do ckrell c en tr e up to the e nd of 1963 . 

TABLE 17 : PRODUCTION - MOUNT DOCKRELI, CEN TRE TO 1%3. 

Numbe r Produc ti on Or e Go l d Si l ve r 
o f Regi st e r ed Lease Peri od Trea t ed ( fi ne ( fine 

Lease oz . ) oz.) 

107 Erin-go - bragb 1939-1941 61. 00 53. 32 
47 La dy Ho pe t oun P ri or t o 1891 40 . 00 322 . 77 
8 1 Mt . 

' .. 
Mini a r d ' 1935-1936 184 . 00 1 69 . 71 

11 2 Ol d Go l den Dream 1941- 1942 92 . 00 29 .19 

103 Old Hac 1938- 1940 235. 70 1 79 . 66 
7 (M.jA , v i c t o ri a F ria r t. 1897 4 . 00 11 3 . 1 6 

8 5 We s t e rn Lead 1935- 1942 216 . 00 75 .53 93. 00 

45 Iri sb Lass 1937- 1943 314 . 00 266 . 75 

McNei ll' s P r io r t o 1891 40 . 00 1 23 . 6 

To t a l s 1186 .70 1333. 68 93. 00 
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~he Table shows tha t some of th e early mines 
showed a ~ood return, but later mi ning has not been very 
profitable . At the present time, t he r e is vi rtually no 
ac tive ;old mining in pro gr ess in the Mount Ramsay Sheet 
area . 

Gold was a lso wo r ked in th e Mount Amherst regiob 
' (Jobes , 1938). The €,old occurs in quartz r cefs in Prote r ozoic 
granite , and in one case the produc t ive ree f is also assoc i a ted 
with a dol eri t e dyke . The deposits are no t economic. 

Lead-Silver . A small l ead min e was in opernt ion 
abou t six miles no rt.h -nor tb-west of Mount Amherst Sta tion. 
A Report by Jones ( 1938) states th a t gr ani t e country rock was 
cut by "a nlJmb e r of quartz-carbona t e veins con t a ining galena 

and cerussite ". .Tbe strike length of th e prod1lctlve vein 

iss t ated t.o be 3'50 fe e t, and th c 
t wo samples cut across it assaye d 

. 
maximum width 1s 12 feet; 

15.69% lead , +2. 34 fi ne oz. 
s ilve r per ton ove r 52 inch es and 7.27 l ead +1.45 fine oz:. 
silver over 144 inches. Dolomite and qu artz a re the 
principl e gangue minerals'. 

Th e deposit was worked in 1948 and 1952 , when the 
price of l ead was high; the f ollowing t ab l e of prod', c tion 
figures was compiled by t.he West e rn AuStra l ian Mines Department 

Statistician. 
TABLE 18: PRODUCTION - MOUNT AMHERST LEAD MINE. 

Silver Total 
Yea.r Ore + Concentrates Lead Vnlue ( fine Value Valu e 

( t.ons) ( tons) (AL) oz. ) ( AL) (A£) ., 

19 48 6 .53 4 . 51 356 .1 2 18.54 1.2 357.82 
1952 2. 73 1.73 2\10 . 99 19.08 3 . 64 294 . 63 

TOTALS 9.26 6.24 647 . 61 33.62 4.84 652 . 45 

From t he presen t state of th e workings it s eems thnt the 
vein does not pe rsis t in depth, nor was it e conomic over its 
entire l eng th of 350 f ee·t. 

J ones (op . cit.) also r epo rts simil a r ve ins sou th 
of Mount Amherst Homestead and c a rbona t e ve ins are known from 
east of the homestead and from Me No Savvy Yard. Lead an d 
s ilver a l so OCC1l r in associ a tion wit.n gold in the Moun t 

Dockrell r eefs. (Fin"cane , 1938(b) , Woodward, 189 1) • 
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A new , oin~ r ~ccurrence ~f ~alenn in nn isola te d 

OIJ tcr')p of sh eared dolot'1i t.ie sil tst 'Jne and s ands ton e o f th e 
Lu bb':lck F'.)roa ti 'Jn was f'Jund by ~e'J lo¥ists ') f Pi ckunds Hather 

& C':I., in th e c~urse ') f their pr'Jspeeting nenr LOllisa 

Downs in 1964. This is t.he 'Jn1y oc currence ':I f e c ')n'Jmic 
~inerals r ocorde d in thes e r ocks. 

Tin, Tan t alutl , C'J lll mb iur:l . Tan t ali tc, mnn3:~n'J-

coluITioite flnd cassiterit e 'Jccur in pe~ati t es in th e Moun t 
Dockr ell re~ton , t.oge ther wi tb a.l bi t.e, ousc ovi t,e , tourmaline 

and c i 'n'J r STJeSsarti t et Where th e 
pe~mati tes cut calcareolls c 'Jun try r ock, soall £l.Oou nts ~f 

flu 'J rite nne apa t.ite nre also deve1')ped in t.h e pe~at.ite . 

The pe .gnatit es a r e 'J f sev e ral types ; :iJr e -~u1 ar, tabula r o r 

thin r eeflike bod ies a re known, nnd sooe inclu je cnsses 'J f 

c Ollnt.ry r ock. Strike l en? t.hs 'J f up t o 500 f eet are n'J t 
unc otlTil.on, and th ey ran~e in width fr'J lil 10 t o 200 f ~ e t. 

AllIJvia1 cDncentrates shed from t,bes o pe~f.lati tes 

have been w"1 !"ke d from time t 'J tiue . ProdllCti 'Jn fi gure s, 
c ompil ed by th e Wes t Australian Mine~ Departaent sta.tistician 

are ~iven bel 'J w: 
--L\Br.E 1 9; IT N PBODIICTTON _ MOJINT RA MS Ay ). 2 50,000 SHEET 

Minin~ Centre Pe ri od Tin c 'Jnc entrates Valua 
nQ;:;u-:::,.::n'tTi't-;';y'( "'T:::on=s 'J ---;M;rc::-' tiCa::Ol;-;C;-:·):-:n:'1t;-:e:::n:Ot~('7Il::n:<i·t"'s"J (.1£) 

Mt. Dockrell 

Mt . Dockrell 

lIilly IIi lly 
(C olll:ub iull Ck) 

" 

1943 
1962 

1951 

1952 

0.40 

0 .46 

0.17 
0.06 

40 . 00 

30.31 

12.00 

4 . 00 

Sanpling of tbe C o lu~biun Cr eek dep,s its by 
. Finllcane (1938c) showed the fo ll owin~ r esults . 

TABT,E 20 : ALJ.I1VTAI, CONCENTRATES I COUB1ElIlM CRRRK 
S'IlMPLE NUMBERS 

1 

Am'J llnt 'J f c ') ncentrate in o z. 2.01 

Cslc~1ate d c onc en trate ( l b pe r cu.yd .)0.93 
Assay 'Jf concent,rntes 

Sn0 2 % 74 . 3 

( TaNb) 205 % 20.0 

present as CaSSite rit e % 75.8 
C"1 1 1J iJbi t e % 24.1 

• 

2 3 

0 . 47 

0 .3 2 

69.3 

22.3 

70.7 

26 .9 

0 .18 

0 .10 

7.3 
72 . 4 

7. 4 
8 7. 2 

143.00 

295 · 95 

1 66.87 

42.56 

4 

0 . 23 

0 .17 

60.6 

29 .9 

61.8 

33.6 

Finucane t s SI) rvey f ound n~ t an t a l i t e ')n thi s SIJ rvey f 
bu t Simpson (1952) describes f e rro- tnntalit e fron the 

h.eadwa. ters 'J f Willy Willy Cre ek, and fr'JrJ So pegrna t,i t e near 
Mount Dock r e ll. 
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Water.^(Description provided by A.D. Allen, Geological

Survey of Western Australia).^The area covered by the

Mount Ramsay Sheet has an average annual rainfall of about

15 inches per annum, most of which is received in the wet

season between November and April.^It has an average

potential evaporation of 100-110 inches and consequently
most surface water is lost, and there is a scarcity of water

during the dry season.

The area is drained by several large rivers or

creeks the majority of which are tributaries of the Fitzroy

River.^The rivers flow only during the wet season and for

the rest of the year they are dry, except for isolated water

holes, which may be sustained by springs or are merely

ponds of river water.^Where the rivers have wide sandy beds

soakage water (underflow) may be obtained from the alluvium.

Groundwater is obtained from 45 bores and wells in

the area and occurs in a variety of rock types and structures.

Eight abandoned bores are known;

For ease of description the region is divided into

hydrological provinces, the Kimberley, Halls Creek, and

Canning Basin Provinces.
1. Kimberley Province.^The Kimberley Province

is underlain by sedimentary and basic igneous rocks
which range from Lower to Upper Proterozoic in age.^The

sedimentary rocks are dominantly feldspathic and quartzose

sandstone with minor siltstones.^They are hard and

silicified in outcrop and in general appear to have a low
primary porosity and permeability, although this may not be

so at depth.^The basic igneous rocks, comprising dolerites

and volcanics are well jointed and less resistant to

weathering, and commonly have residual black soil plains

developed over them.

Perennial and intermittent springs frequently
occur where rivers have formed gorges in strata dipping at

30 0 or more and may sustain water holes.^Other springs

(rock-holes) occur along fault lines, particularly in the
flat-lying King Leopold and Pentecost Sandstones, where the

groundwater salinity is exceptionally low with values of up

to 100 p.p.m. total dissolved solids.
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Wa t e r. (D escripti on p r ')vi ded by A.D. All en, Ge'J l o~ical 

Survey ") f We stern Austra li a) . Th e area c 'J v e r ej by t.be 
M'Jun t Ramsay Sh ee t has an av e ra,~e a nnu a l r ainfal l 0 f a!.>o lJt 

15 inch es 'P e r annUla , t:1'Js t of wbich is r e ceived in t.ne we t 
s eas on be tween N'J veobe r a n d Apri 1. I t h~s" a n average 

po t entia l evapo r a ti on of 100-110 incbes and consequen tly 
mos t surfac e wa t e r is l 'J st, a nd th e r e is u sc.~rcity () f wa t e r 

during th e dry senson . 

Th e a r ea is dr a ined by s ev e r t:!. l l ar~e rivers or 

creek s th e ~aj o rity of which a r e tributa ri es of the Fitzroy 
fl ~ w 0nly durin~ th e we t seaso n a nd f or River. Th e rive rs 

th e r est of th e year t hey a r e dry, excep t f or isol a t ed wa t er 
holes, whi ch cay be susta ineu by springs ') r a r e me r ely 
ponds o f r iver wa t e r. Wh e r e t he rive r s h av e wid 0 sanoy be1s 

soakn~e ...... at.e r ( unde rflow) may be ob t a ined frora th e IllluviuUl . 

Groundwa ter is 'Jb t a ine J fr on 45 b'J r e s · 'an d wells in 

th e a r ea and 'J ccurs in a vari e ty ? f r ock type s an d structures . 

El ?ht abandoned bo r es a r e known~ 

Fo r eas e 'J f descrip ti on the re~ion is divi ded int ~ 

hydr ol ogica l provinces , t.h e Ki~berl ey, Hall s Cr eek , and 

Canning Bas in Provinc e s • 
1. Ki mberl ey P r ovinc e . Th e KiQbc rlcy Province 

is underl a in by s eJ i mentary a nd bas ic i gn e'Jus r ocks 

which ran ge fror:l Lowe r t o Uppe r Pr'J t e r 'J z oic in a?:e . Th e 

se ::limen t a ry r o cks a r e doti1ina n tly f el dspa thic and qu a rtz :Jse 

s a n ds t one with oin'J r siltst~ n e s. They a r e haro a n d 

silicified in 'J utcr op a n d in ¥=e ne r a l appear t o h av e a l 'J w 

p ric~ry po r os ity an d pe r meability, alth ou~h t h is ~ay no t be 

s o a t dep th. The basic i g ne'Jus r ocks , c oop risin .g do l e rit es 

a nd v olcanics a r e well j 'J int.ed a nd l ess r esis t ant t o 

weat,h e ring , a nd c onto.only h a v e r esid ua l bl a ck so il pl a ins 

1evel 'Jped ov e r th em . 

Pe r enn i a l a nd in t e r rai t.t en t sprin gs fr equ ently 

occur where ri ve rs hav e f o r Den ?:0 r ge s i n stra t a dipping a t 

30 0 ~ r mo r e and Day s us t a in wat e r ho l es . Oth e r sprin ~s 
( r~ ck-b o l e s) 'J cctlr a l o n g f a ult line s, partic'll a rly in t.b e 

fla t-lyin~ Kin¥ Leo pold an d Pentec 'J st Sandstones, ...... he r e the 

~rotlnd ...... a t e r salini ty i s eXC ep ti onally l ') w wi th valu e s ,) f tlP 

t o 100 p . p. n . t 9 t a l dissolvea SOli ds • 



• 

-. 

• 

173. 

Bores wi thin the Kimberley Province on t,ho adjacent 
Lans downe 1:250 , 000 She e t a r ea a r e ~ene ral ly 40 t o 60 reet 
deep with static water levels 20 t o 30 feet below tho surface, 
but little inf0roa ti ~:m on th ese f ea tllrcs is available in the 

Mount Rams::.l.Y Sh ee t area . The gr o tln0wa. t er is usu a lly n 'Jn-

pressure wa t e r bu t. occasi onally pr essilre wa t e r 1:I.0.y be 

ob tained fr om within c onfin e j j o ints o r be~ding planes; 

salinity is on av erage aQout 250 p_p. u . t o t a l diss olved 

s 'J llds. Supplies vary froD a few gallons t Q 2000 gallo::m s 

per hour, wi th ave r a ·ga yields 'J f about 750 -gallonipe r hour. 

Th e mnin aquifer s utilized a r e t he Hart Dol erite 
where weathered 

and Cars on Volcanics mainly because/ th ey a r e e~Sler t o 
drill by pe rcIJssi 'Jn c ah l e -t.oo l p l unts nn d b~ CalJ5e t,ney ha v e 

3. ~rea t e r n1l rabo r of p o t enti a l wat,e r- bl2l).rin ,~ fract,l)r e s th a n 

j o th e sandstones. 

Groundwater leve ls llsl1ally dec line durin ¥ th e c ry 
seas '.:m due t o water l~ st by evapo-transp iru ti 'J n a nd pu o.p in~ . 

Occasionally a ft e r s ev e ral years 'J f l J W rainfa ll, bores ? r 
we lls Iilay dry up . However, wp- t e r l evels r eCJ v e r d'lring th e 

we t season (if t,he r e is suffici ent r3..i.nfa ll) and in j ici :? t e 

effective direct r ecnar ¥e by r a inffl ll o r indirectly fr om 

run- off. 

2. Halls Creek Province. This Pr0vinc e is 

und e rlai n by th e Archaean Ha lls Creek Gr oup whicb inclu de s 

gre.ywacke and siltstone with su bo r uinn t.e o01oo.ite. It ha s 

been isoclina lly f Qlded , fuul ted and l a t e r int.ruele d by the 

~rani t e s and basic i ¥neous r ocks Qf the Lam b?') C00plex. 

The r ocks h a ve 1i ttl e 0 r n o prinary po r a si ty an d ~ ro undwa t er 

is abtained fram jOints within t.h e r ock or fr om n. llIJvill r:l 

de rived fron. then. Conseq'lently, t.his p r ovince ( nainly 
underl a in by ~ran i tic r ocks) whicb con t a ins 50 me of t.he iJ.0 St 

valuable pastor a l country, has a v e ry l ow f! r 'Jundwa ter 

potential. 

Rare springs of l ow s a linity wa t e r issue fro~ 

j oints wl thin ~rani t e llnd fr()c b ejdin .~ p l a.nes rm d fractUre 

cleava~e within r ocks 0f th e Halls Creek Gr0up . H0weve r, 
'Gl'J st are pr obably inte r raitt ent and fl ':) w ?nly a ft e r the wet 

seas':)n. 

There a r e 34 bQ r~s ana we lls in t.h e p r 0vince fJ X 

of whicb yi e ld n ':)n-pr essl.lr e wa t er. They r a n ge in dep th from 

30 t o 50 f ee t and the gr o1lndwa t e r 'J CC'.lrs at 3. d~pth be tween 
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20 and 30 f eet below the surface, except in alluvium along 
creeks, where .g-roundwater (unde rflow) may occur at very 
shallow depth. Gr oundwater salini ty varies between 150 and 

4500 p.p.m. total dissolved solids , but the ave r age salinity 
is abo ut 450 p.p . m. Supplies of up to 2000 gallons pe r 
hour have been obtained from the fra ctured rocks bu t 250 to 
500 gallons pe r hour is more usual. 

al luvium may give higher yields. 

Bores or wells in 

Th e most important aquife r is probably alluvium 
deposited along: drainage lines, which are commonly ali~ned alon~ 
master jOints. If there is a depth of a bout 30 feet of 
a lluvium and weathered grani te, gro 1l ndwater is usu a lly 

encountered. However, hard rock is usual l y encQll ntered a t 
shallow depth and eve n if hard rock dri l ling plants a r e used 

it is a ma tt,er of cbance whet.he r wa ter bearin? exfoliation 

joints or cross j oints are intersec ted~ In a reas underlain 

by t.he Halls Creek Group, the ba sic volcanics a re commonly 
water bearing, and dolomites and greywackes nre also 

potential sources of sup·ply . 

Similar comments app l y t·o ~roundwate r l eve l s and 

r echar ge as t.o the Kimbe rl ey Province . 

3. Canning Basin P r ovince . On t.he Mount. Ramsay 

Sheet the Province is underlain by s ilt stone , sandstone, 
limes ton e conglomerate a nd shal e which r ange from Devonian 

to Permian in age . Wi th th e exception of the limestones , the 
rocks have primary porosity and permeability , and all can be 

readily drilled by percussion cable-tool rigs, wit.h the 

except.ion of t.he conglomerate. 

Pe r ennial springs a re known in t.he BurramlJnd i RangE' , 

Horseshoe Range, Gu ppy Hil l s a nd Hull Range . Th ey are 

usu a llY 'associated with limestone or c on~lomerate a nd may 

dischar fte l ar~e s uppli es of l ow salinity .grQ1lndwater e . g . 

Cave Spring in Bll g1li Gap. 

Little information is avai l able abollt. the 11 bores 

or wells in t.he area. 1 Bo r es r ange in dept.h from abo u t 

50 to 250 f ee t and obtain both p r essu r e and non- pressu r e wa t e r. 

S t at ic water l eve l s are between 30 to 60 feet be l ow the 

surface . Groundwater salini ty depends on the aq'life r a nd t·he 
proximi t.y of intake areas and is r epo rt.ed to be l ow in the 

limestones but var i ab l e . In t.he Grant Format.ion s u pplies are 
a l so dependent. on t.he aquifer. In t.'1e lime st.ones and t,he 

Gr an t Formation sU'Pplies of 5000 gallons per hOIJr and mo r e may 

be obta ined bnt in ot.be r formations t.be S11'PPly is generally 

much smaller. 
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Th e n~ st i op~rtant aquif e rs e r e Devonian li~e­

st ~n e s in th e n~ rth-we st e rn part ~ f t he Province and 
s andstones wi thin th e wi desp r ead Grant Fo r ;la ti o:') n. Coars e 

cOn? l ::H::lera t es -like th 0s e of t he Burraoun :H Ran.g:e a r e a ls o 
p0 tenti a l aq1)ife r s but woul d p r es ent drillin" prab l eos. 

Th e o t he r f ~)Tr.la ti ons ha v e a poo r ,g r oundwa t e r po t enti a l. 

Mi scellane')us. Alth ough of no i moed i a t e 
econ amic va lu e , dep'Jsits Qf limes t ~>ne , p r esu ned t o be 'J ! 

f a irly hi ·gh quali ty, a re plentiful in t.h e De voni an r ee f 

compl e x in t he wes tern part ''J f t:he Shee t area , a n d in the 

Egan Foroa ti on in th e O'Donnell Syncline . 

Goss ans hav e been n o t ed al ':lfl ,g' a w0st.-tren din,g 

line stretch in~ from a ~o i n t 4 mil e s west of Bullock Paddo ck 
Ya rd f 0r 3 mil es t o th e west. Th ey ·ovc rli e r 0cks n apped 
a s Bisca y F0 r~a ti o n. s trong iron and Qan~un e s e s tainin~ 

.'3.n d t.he incipient deve l opment · 'J f ~o ssano us r.:la t e ri nl is 

ev i dent a bout 1 o ile t o th e eas t o f ' t he Ell secti on l oc ali ty 

a nd limoni t e- b'3 xworks ha ve been o.bserv eil a l on g a f ?_ult 5 
Qil es n orth- east of Ju ncti on Ya r d ( ne a r th e j ll ncti on of t he 

Ma r gar e t. an d O'Donnel Rive rs) an d a t s eve r a l o th e r pO i n ts 

in th e O'Donn€l Syncline , a ll within th e ca r bonat e - bearing 

strata 'J f t.he Yurao i F'J r oati on • 
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APPENDIX I 

Cla s s ifica t,i on ::> f Sand st0n e S 

Th e s andstone class i f ica t i'Jn usaj i n thi s r epo rt 

is ad =l:p t ed fr otl t he classifica ti ~n 'pr ::>po s ed by Dapp l es, 

KrUtl!Jein a n d Sloss (1953). Th e essenti a l f ea tllre s o f 

this c l a ssificu ti cm are sh 'Jwn in fi gure 1. 

FIGURE I ; CLASSIFICATION OF SANDSTONES 
(M'/'tt; P~pp/es , E.C7 Krvm/u lP, tv.C~ and Slol1, £ .L .. 1953 - P~irojri1pll/f: 
and 'tllltltJjfca l attrlbutu or ,siln dsf Qlle" ., .. , 7. GI!OI. y. i f pp 291 -317. ) 

Na and "­
FEL.DSPAR 

AAKOS£ 
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Key t.o Li t.holodca l Symbol s . 

• 

\:<:.: :,: I J~ntlJ"on# . STRATIfiCATION 

ver~1hl(.k ("'6~) CO I: .. : I ((NtSIomMJIie Thj c:1(. (6--3&') = 
Thin (0-4'-6', 

\ 'l I r I DoIDm/~ Larnina1e « 0 '4 ") <= r I 

\' 
, , ' I Lil1WslOll9 

PARTINGS , 
M~ui'tt' (>!6"1 ... 

." 
8Joc~ (" - 30") ., 

Jh~1e 

f'.!l9~ (0-4'-0 ' ) ~I 

I~=-I Sm.s/oM 
Fi,,\lle l"-o"+') h 

• t." .. 44"1 Tilllitl ( ron -be.ddi"9 .L 

Rtpplt ",uK, -Ca/caretJ"S """ Ooh'tn 0 

Polomilrc .. , . stromahliie& Oil 

C/I'rlr; CI> 
Fet'r(lgin(J~S F, 
Feld$paMic Fd 
P9l'if/c Pj 

Mic",ce<111S Mic 

F/6VRE 2 : SJmbol3 used in columnar .rechon.t 

-- -----

• 
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Classification o f Stratification and Parting Units, , 
, 

In an effort to standardize the termino19~y use9 

in describing parting int·e rvals and st.ratification·· in~er'1~lf' 
we have adopted, for use in this report, t.he nomenplat'lr~ ' . 
shown in Table 1. 

TABLE 1 PARTING AND STRATIFICATION NOl~ENCLATU~E 
.' 

Terms to describe 
stratification 

Thickness 
cm. ins. 

Te rms tf' d~scr1 qe 

part.ipg ~ni t~ . 

Very thick bedded 
Thick bedded 

Thin bedded 

Laminated 

Measured Sections 

100 

15 - 100 

1 - 15 
1 

36 
6 - 36 
0.4- 6 

0.4 

. , 
Ma·ssi ye 

Blpck;r 
Fla(l:gy , 

Descript.ions of sections meas 'lred thro u gh t~e 

Bigee S11 ts tone, Egan Format.ion and Yl1rabi Formation are 
set out below: a ll have been measured wit.b tape and · 

, . 

Abney leve l and mos t have a reasonable orde r of a C,c11racy 

(say: 10::;';) . Photo-reference nlJmbers refer to air ph~to~;-FLPhs 
of Mount Ramsay 1:250,000 Sheet 

ELGEE SILTSTONE: 

Loc a tion: Meas,jre'd a long east bank of Marg:are t Hi ver 

3 t·o 4 miles north of .Me No Savvy Yard. 

Pha to-Refer en'ce: 

Measured by: R\, Halligan',. 

OVERLAIN BY PENTECOS T SANDS TONE 

190 ' Purple'; finely lamina t ed shale and silt.y shal e, wi t,p , 
occasional minor fla~gy lami nat.ed medium t.o fipe-.gr~ined 

quartz s ands t.one · near base, and occasional .!!re e!fl b'apds 

in shale near t.op· .. 
5' Pinkish-oran~e \.,.eathed.n?:; cream, medium to fipe-

I 

.grained , micaceous friable quar tz sandstone. rorms 
hard rid~e. 

30' Purple, finely lamina t ed sh a l e. 

I' Pu rpl e , s1 1 ty shale, finely l amina. t ed ,. forms 8: hard 

5' 
rid .ge . 

, 
I , 

Purple, fin ely laminated pu"tple shal e wi th occas iona l 

flag.~y l aminat.ed pink and green fine-grained silicified 

quartz sands t.one and silty shal e bands . 

2 ' Massi ve, thick bedded , purpl e silts tone, formin g a 
ha·rd,. outstanding ridge . 

;0' Nrple , meiss{v~" UncIY' iB:mifi'a:te'd' shale. 
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Maroon, thinly flag~ to fissile, laminated silt. tone 
with thin green bands . Fla~gy to blocky, laminated, 

cream fine-grained qllartz sandstone beds noar base, 
becoming l ess frequent upwards. 

473' Maroon t t.hinly fla g.~y to fi sRi Ie, laminated si 1 ts tone, 
Interbedded with t.hinly flaggy laminat.ed pale gr een 
shale and silty shale horizons. The maroon rock is 

t.he dominant t.ype. Beddin? planes are not very 
regular in the siltstone. 
common near t,op . 

Greenish bands become l ess 

26 ' Purplish and green fissile, finely laminat.ed, 
siltstone with thin (6") yellow ocherous dolomite 
bands. 

26' Maroon, fissile , laminated, maroon siltstone, inter­

bedded with occasional blocky to massive y e llow weath e r­
in~ grey do lomi t,e and fine-grained or ange weatherin~ 
si li cified quartz sandstone. 

45 i Pu rplish fine-~rained massive dolomitic siltstone. 
58' Poor exposures . Thinly fla g!'y to flaggy, t.hinly 

bedded dolomit.ic silt.stone. 
20' Poor exposllres. Purpli sh t,hinly fla~gy l amina ted 

dolomi ti c 5i 1 t,5 t.one, si 1 ts tone and shale; some time s 

micaceous. 

5' 

30' 

Fine-grained off whi t·e or grey ruicace o1ls quartz sand ­
stone wi tb ripple marks; occasional interbeds of 
grey or fawn weatherln?:, fawn ferr1Jg:inized sandy 
dolomite. 

No exposlJres. Rubble of brown weat~erin g off white o r 

grey fine - grained micaceous Q.1lartz sundst.one. 
25' Coarsely cryst,alline fawn weat.~erin~ grey doloIili t,e wi th 

occasional flag~y thin bedded medium t,o fine-grained 
grey si licifi ed q1lart,z sandstone part,s. Th e dolomite 
becomes sandy nN'_r t,he t,op , an d C1lrrent bedding is 
a lso present, and ferruginisat.ion a l on.g: jOints and 

bedding: planes is freqll;;ntly seen , which weathers to 
gbre a rou~h sllrface t o th ese beds. S tromat.oli ths are 

presen t in beds about 1 2" thick, and in one co re this 
bed is followed immed i at.ely by a current bedded quartz 
sapdstone. 

51 Grey flag:~y thin be dded fawn weat.bering medlllm- .~ralned 

micac eous q1lartz sandstone . 
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Da rk brown weathering grey fin e- gr ained dolomi t e with 
- -----tllblllar st.ro ma t oli t,h s .. 

5' Gr ey fl a~.gy thin be dd e d f a wn wea th e r ing med illm- ~rain ed 

mica ceous 'lua rt z s andstone . 
10 ' Olive weathering , cr eam , blocky fine-~rained crysta ll­

ine do l omi te , with close l y para ll el s epar a t e t.ll bular 

st,romat.olit.b s . Rather ru bbl y a nd with a gran'll a r 

s andy appear ance on weathe r ed 8Llrfa c e . Some man~anese 

dendrites. The st·r omato llths a re frequently f e rru ~-

ini sed . 
2' Cr eam , si lic ified , fine- gr a ined do l omi t e with 

occasional dendri tic man -~anese pa t,cbes . 

20' Poor ex,posu r es . Off whi te t.o fawn b l ocky t·o t·hi n~y 

fl aggy cl1~ren t bedded sands t ons, wi th occasional 

fine l y l amInated po r ous , f e rru ~inous medium- g r ai ned 

silicified qu a rtz sands t one , possibly r ep r esent i ng 

dolomit e sand s tone . E/c . 
10 ' 

40 ' 

1158 ' 

Gre y weat,he rin ~ 5il t.y and sandy l amina t.ed, t.hinly 

fl a ·st.gy, micac eolls shales, wi th ?compacti on depress i ons , . . I 

inte rb edded wi t h t h in bedded, med i llm- gr ai ned q'Ja rt i , 
sands tones . ) 
Ma r oon l aminat.ed silty shales wi th occasional 2: r ee·n - , 
bands, becomin g more massive towards t.he t.op, i n t e r 

be dd ed wHh fla~~y , t h i n bedded f ine - gr a ine d f a wn 

or pinkish fawn, well sor ted ~lRrtz sandstone . Some 

of the s an dstone s a r e fin e l y l amina t ed . The s a nd-
stones OCCllr a t irre~ular interval s throughou t t.he 

secti on , 

E/A,E/B . 
bllt are cl ose r t ogether near bas e . 

UNDERLAIN BY WARTON SANDSTONE 



1 83.

EGAN FORMATION : SECTION El 

Location: 311 miles south 20 0 east of Hibberson Bluff.

Photo-Reference: :got available.

Measured by: D.Bi Dow

OVERLAIN BY YURABI FORMATION

55' Cream and grey, thinly flaggy dolomite.^Crops out

as resistant beds and comprises 30 to 40% of the

succession.^The remainder does not crop out

(probably mainly dolomitic siltstone).

11' Grey, massive limestone.^Grades laterally into

pink to cream flaggy medium-grained, slightly sandy

dolomite to west.

50' Grey to pink laminated fine sandy limestone.

33' Pink thinly flaggy calcareous siltstone interbedded
with pink thinly flaggy calcareous quartz sandstone

8' Brown weathering, pink, massive, medium-grained

calcareous sandstone.^Quartz grains well rounded.

Ripple marks and cross beds present.

11' No outcrops

70' Reddish-brown, massive, medium-grained calcareous

quartz sandstone.^Angular pebbley beds common

near base.

6' Conglomerate consisting of mostly well rounded
pebbles of dolomite and other rock types, set in a
medium-grained calcareous sandstone matrix.

33' No outcrop.^Scree suggests presence of clay contain-

ing pebbles (tillite).

•

UNCONFORMABLY UNDERLAIN BY KIMBERLEY GROUP
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EGAN FORMATION : SECTION E2 

Locality: 2 Di l es south a f Hibbers an Bluff, Mar gar et River • 

Photo-Reference: 5A!75!A- B. 

Measured bj: R. Hnlli ~an. 

OVERLAI N BY YU RABI FORMAT I ON (SECTI ON Yl) 

10 ' Yellow wea therin g, y ellow t hi ck- bedde d do l oDite, 
SODe fla~gy bands . 

25' Grey wea th e ring ~rey thin bedded fla~gy do l oni t e , 
with s ome s ofter shaley band s. 

121 Yell -:>w wea th ering yellow and ? r ey do l bmi t e and 
~o lomitic shales. 

15' " Li gb t and darl£ f!.r ey l ami nated fl a.;rgy li r:testone. 

33' D:lrk g r ey fine- gr a ined s andy limestone , wi th int e r­

bedded t hi n pal e ? re y and f awn wea th e ri ng pale 
f!.rey limes t one. 

65' Da rk ~r ey fla?~y I noina t ed lice stone • 
, 

22 ' Rubb l e , wi tb o ccas i ·:mal band s o f liraestone . 

521 Ma ssive, thick bedde d ? r ey wea th e ring , s li.~btly 

ferrll ? inis ed uediuo- gr a in ed an~gu l ar qua rt z san ds t one • 

The ro ck is po r ous, probably derived fro~ c nlca r eous 

sandst o ne~ 

23' No expo s1lre .. · 

25 ' 
25' Massive~ thick beJd~d '?r ey weu th e rin ~ , sli .g:htly 

ferruginised med iuo - g ra i neo angu l a r qu a rtz sandstone . 
The r ock is po ro us , pr? bab l y derived f ro~ c alca re ous 

s andstone . 

24' Grey wea therin g , mass.ive , thick be9ded s li ght.ly f e rru g:­
inised. I:led ium-~raine d sands t 'Jne , p . .6 ssi bly derived 

frO tl c a lca r e'Jlls s a.nd 5 t 'Jne . Ooca si 'Jna l peb ol e beds, 
and includes t hin, c alc are ~ us curr ent bedded s andstones. 

10 ' Grey, thin bej:lea do l omit e , with in t er bedd ed s oft 
pink occ a siona lly l n~i nated shal ey do 10~ite . Some 
thin do l onitic s andstone beds . 

2 ' Pebble congl ooe r a t.a . Angula.r and r Ollnded pebbles o f 
qu artz san dst ~:me and do l omi t e , up t o ! . i nch, in a 

c oars e quartz sand matrix. 

UNCONFORMABLY OVERLIES HIBBERSON DOLOMITE 

" 
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EGAN FOR1-IATION : SECTION E3 

L') ca11ty: O'D')nnel l Syncline, 2 miles n3rtb of Mount Den t • 

Ph0to-Reference: M.R.5/85/Il-B-C. 

Measured by: R. Halli~nn 

OVERLAIN CONFORMABLY BY YURABI FORMATION 

3D' Cream weathering , and white and fawn wea t hering, 
thin bedded fla.~"Y pinkish-grey, fine-grained do l ol:Oi teo 

4' Pale f!.rey a nd f awn weatherin~ , l aminated o')loni t e o 

20' Pa l e grey and meJ ium- grey weath e rin~ , dark ~rey to 
medium-?rey , thick bedded lioes t ') ne . 

4 ' Pale grey weatheri ng , blu e gr ey, oass ive, thick 
bedded liQe st0ne . 

5' Striped dark and pal e grey weath e ring , dark grey and 
pale -gr ey, fla~¥.:y t o bl ocky l atlinat ed 11c8stone . 

36 ' Dark a nd Cled iu m- g r ey weathe rin g , ?rey , mass'i ve t o 

blocky , thick bedded limestone. Brown, raoifyin ~ 

ferru ~inis ed s tringe rs t hroIJgh 0ut the r ock. 

53' Grey weatherin~ , pqnkish , flag~y , fin ely lamina t ed 

1 0 ' 

g r anula r licestone. 

calcite • 
SO~C inte r beds of secondary 

Grey weatherin~, ~r ey, fl agqy, thinly bedded lime­
s t ::me . 

30 ' No exposure . 

10' Cream, r.l.aro'Jn and o cher0us, fl a.g:gy, thin bedded lime­

stone with ~ccasi onal sandy bands . 

16 ' Peb bl e and granule c onJ!:l 'Jme rate. ROllnded pebbles 
i) f abundant qu a rtz sandstone, less· freqtl ently 

quartz, in br own or r::lauve - weatherin~ raed ium t o fine­
gr ained quartz sands t one rJ.a tr1x. 

18' Ru bb l e , with 'J cca si onal br own nnd ¥- r ey wea t he ring , 
mar oon a nd crea~, flag¥y , thinly bedded dolnoi t e ; 

I:lay be calcare ':)lJs. 

OVERLIES PENTECOST SANDSTONE WITH ANGULAR 
UNCON FORMITY 
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EGAN FORMATION : SECTION E4 

Location: O' D0nnell Syncline, 2 Qiles n ~ rth-eas t of Mount 
Dent. 

Ph 0 t o-Reference: M.R.5/S3/C-D. 

Measured by: R. Halli ~an 

OVERLAIN CONFORMABLY ' BY YURABI FORMATION 

30' Cream wea th e r1n~ , ·gr ey and slight,ly pink, flag~y, 

thin bed oed do10mite. 

20' Creat=l. wea therin g , r.J.o.r 'Jon, fla~?y, thin bedded 

d0 l or.lit e . 

32' Brown ~rey weathering, ~rey and pal e ?rey , l aminated 
limestone . Socetimes ferruginised. 

6' Buff-weathering pale cr eam and br o wn litlest.one ; 
speckle ::l ap·pearance on fresh surface. 

5' Dark grey and white we a th e rin?, dark grey, irregul arly 
l aQina te d lioestone • 

62' Pale grey and dark ~rey wea th e rin~ ,pale gr ey and 
dark g r e y, fla,~?y, lanina t ed limes t 'J ne. Contains 
irregular caviti es with calcite infillin~s • 

30' . Pink and crean weathering , pink and prean, fla-?~y, 

thin bedded liaestone. 

50 1 Pebble c on~l otle ra t e . Round ed pebbles of abundant 
quartzi te, less· fr equen tly quartz, in a s1liceolls 
medium t o coarse-fl:ra1ned qllartz s andstone matrix. 

UNCONFO RHABLY OVERLIES KIMBERLEY GROUP 
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EGAN FORMATION : SEC TI ON E5 

Loca tion: l! oiles no rth-west ') f Junction Yard . 

Phryto-Reference: Mount Ramsay Run 5, Ph 'Jto 79, POint L 

Measure, by: H.G. Roberts 

OVERLAIN BY YURABI FORMt. TION 

30' Yellow and li gh t ~rey weathering, yellow an~ light 
grey, flaggy , thin bedded dQlo~ite interbedded with 
pink and y ellow do10mi tic silts t one. Li gh t grey 
dolomite near base. 

30' Black ane 11 ?ht ~reYt maSSive , finely l aminated t o 
thick bedded limestone. May be o'J litic in places . 
stroma t olites OCCll r in th e uP'pGrt:los t 10 f ee-to 

30 ' Black and brown weathering , d~rk grey thinly fla~~Yt 
finely l aL'l inat.e o, fine- grained sandy li:1es t one . 

20' No outcrop ! 

10' Red, brown and yellow weatherln.g , fla~~Yt laninated 
fine and ced iuIil grained calcnre ':>u s s an ds kme . Pi t ted 
surfaces CQ1JTJOn . 
of the rock . 

Calci t,e (?) cement f o r ms up to 30% 

2' Cobble co n~lomerate c onS isting of ~v~id , p~ l ished , 

boulders, cobbl es , pebules and ~ranu l es of white and 
purple quartz sandstone, set in a dolo~it c matrix. 

30' Yellow, flaggy and bl ocky , la:oinate .l do l olli te, inter­
bedded with sandy and silty dolvIlite. 

10 1 O ran ~e weatherin~ , crassive , mediun- ~rained quartz sand -
st. one with a min0 r clayey cement . S~r.1e clay grains . 
Ripple marked near t op . 

3' Br'Jwn weatherin?:, white, flo..g.~, fine - gr ained qll artz 
sandst ~ne with a cinar silica cement . Current ripple 
!:larks c ommon. 

5' C ~ bble co n¥.:l~raerate c()nsistin {Z of '1va i d c obbles and 

boul de rs ( up t o 3 f ee t ac r oss.) o f pu r ple qU:lr tz sand­
stone, set in a mino r sandy ont rix. 

UNDERLAIIJ BY COLLETT S ILl'Sl'ONE 
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EGAN FORMATION : SECTION E6 

Locati on: 10 miles east 30 0 north of Junction Yard • 

Ph0tSl-Reference: Mount Ralilsay Rlln 4, Ph o t 'J 38 , P'Jint 2. 

Measllred by: I. Gemu ts. 

OVERLAIN BY YURABI FORMATION (SECTION Y2) 
22' Pink, thinly fl ag?y, fin ely l a~ina te d , fine- grained , 

d ~ l 'Jrnite and silty dol onite interbedded with fissile, 
thinly lamina te d dol omitic sha l es . Unit is shal ey 
t owards th e t ap. Dal nmitic sh ales ar e c~rr ent bedded. 

27' Yellow t o pink, flag~y t o thinly flaggy, fi nely l =in-
a t ed fine- grain ed siliceous dol oc it e . 
breccia h 0 rizon s~ 

Uni t has t.hin 

15' Grey t 'J bl ack, bl (.lcky t·') fla-gg:y , t·bin bedded interbeis 

o f dark black fine, and g r ey medium- grained lime stone. 
Some 'J f t he limes t one bands a r e p') r ol) s and have a 
g'J ssan like appearance. No 0'J lites ::'I r str:Jmat-'Jlltes 
we re no t ed . 

20 ' Pink t o yel l ow t o gr ey , flaggy t o thinly fl aggy, fin ely 
l amina t e& , fine t o c oars e - ? r a ined s andy and si lty 
do l omite and silty dol~mltic limes t one. TJwur ds t he 
base a 3 ft. br ecci a ted d, l ,mite with cin?r s lunpin~ and 
a 6 t ·t. gr ey c :'lars e s andy d'J l omi tic li I:les t.one wi th 
po o rly s ort ed qu a rtz gra ins and po ss,i bl e de tri t al mic a . 

10' Poa rly olltcr op'P in ~ , dotlinant.ly pink , t.hinly fl al,?:gy 
l aoina ted linest ~ ne . 

15 ' GI'ey t o pink, fl a.ggy , fin ely l amina t ed, 'Glediutl- grained 
f e ldspa tbic c alc areo ll s sandst 'Jne. Cr Qss bedded; 

I' Yello w, thinly fl agf!:Y, n?n-laaina ted, fine - ~r!lined 

dol ocit e . 

32' Con"lomera t.e - pebb l es (50% and cobole s (50%) (qur.rtz 
s andst 'Jne dooinant and do l a:l.ite sll b'J rd ina t e ) set in a 
f ine-grained dol 'Jmi tic matrix. Crean thiclc bedded 
fine-~rained d'J l ornit e band cl'Jse t o base . 

34' Yellow t o buff - fl .~~y, thin oedaed , p ,o rly s ort ed , 
c oa rse- g r a ined pebb l y f eldspathi c sandstone. Mntrix 
is siliceolls and sli gh tly ferru~in ')us. T0 wa rds the 
t op pebbl e s f~rQ pao rly s orte d bands . Ri gh t a t th e 
to ol> a poorly s 'J rt ej c ob !;)1 e band QCCIJrs - pebbles nnd 

c ob ~) l es a r e se t in a f e l :Jspathi c sands t o:me wi th a. 
d,l ~Jmi tic cnlca.re')us matrix. 

BASE NOT EXPOSED 
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EGAN FORMATION : SECTION E7 

Locati on: 3 mil es south-west ~ f Juncti on Yard • 

Pho t ~-Reference: Moun t Ramsay RUn 5A, Pho t o 77, Po in t 1-

Measured by: H. G. Roberts 

30' Yellow, buff and pink surfaced , pink t o yellow 
(Approx) fla~gy , l amina t ed silty d~ lonit.e and O'o l omit.ic 

siltstone·". A thin bed 'J f po') rly s () rted s andy 
dol omit e is presen t near the base. (Q) 

40 I Massi ve limes t one t l amin F..I. ted and preJ orJinan tly Ii gh t 
(Approx~ grey near base (PO, Pl) , be c oain ~ tbick "edded and 

bla ck (P3) " itb spo r adic 
uppe r half . Li gh t '!' rey 

2"-6" li ?h t f!. r ey bands in 
bands ( P3) contai n some 

fine-grained qu a.rtz sand and a re cr'JS5' bedded. Bands 
of black ooli tic liQcst~ne (P4) occur in I.be uppe r 
part 'J f the unit; al~al st.r"'lat'J llt es ov e rlie the 
oolitic strata (P5). (p) Pyritic in upper balf. 

5' Dark ~rey, mass i ve , medium bedded do10Eite breccia 
wi t h lenticular 211-3" o3nds 'J f pink t o white dol'Jr.lite 
(0) • 

64' Grey and yellow weatheri ng , grey t Q ~ ro wn, flnggy and 
tbinly fla,!,~y, finely laminat ed , v ery fine and fine­
~ralne d sandy lioest ~ne with ni cr ~ cr~ ss beds and thin 
penecontemporane~usly bre ccia t ed beds . 
gr ey and l ess sandy near t op . (MN). 

BccoEles da rk 

8' Li ~ht grey surfaced , pink, 1 3.!:1 ina t.cd , fla~;y and thinly 
fla¥~, fine sandy limestone. S~~ll scale cr~ss bees 
pr esen t. (L). 

15' Br~wn weathering, buff , fla¥?y, thinly laoinated, fine 
to med iu m- grained calC o.re::lUS sands t.ono (70% s and 30% 
calcite). Grains a re well roun ded , poo rly s o rt ed . 
Laminae due t o varyin~ calcite c ·)ntent . A thin bej 
containin~ pebbles of wbite si licifi ed qu a rtz sand­
stone up t o 2" in diameter 0CC1JrS near t he base . 
Cross beds and s luup st.ructures 'J ccur a t t.h e bas0 . 
Rare thin cherty lioest.one inte r beds 0CC1lr nenr the 
top (K ) • 

15' Pink .urface, pink, fl aggy l anina t ed siHy dol e. " i te a nd 
medlum-~raine d sandy dol omite with ra re thin 101oni te 
or si lty do 10nit.e l aninae; calcareous in part. The 
s and c aneis ts mainly I) f clear qtlartz, cbert nnd yel l ')w 
dol omite, and i s we ll rounded, btlt poo rly sorted. 
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Th e s and c ontent Qf th e stra ta vari e s vertically 
in a me~a-alt e rna ti ::m as well as a !il icr ') -alt. e rna ti ~ n 

(J ) • 

Buff, mass-ive , l amin a. t ed , fine and me dillt'l- .gr a lned 
s andy dol omite , with t hin bands 'J f c 3ar5e-~rained 

s andy d01 :)[:11 t e c ontainin g: scat.t e r ed pe bbles ':I f quartz 
( I) . 

4' Yell ') w surfaced buf f, Class'ive , thick bedde d , pe bbly 
c :larse- grained calca r eo us sandst. 'J ne. C'J ars e- graine d 

Q.ua rtz sand comprise s 35% of r ock , calcite 35% and 
pebbles 30%. Th e pe bbles a r e conc entra t ed in two 9 " 
z ones, one a t the bas e the :> th e r 9'1 ab 'J ve; t.hey range 
fr o.::l we ll rounded t 'J an¥ular and are up t a 3 11 in 
di mal e t e r, but a re mainly from '§- "-i llj th ey c 'J ns i s t 'J f 

Q.u a rtz s andstone ( 60%), do l oni t e ( 30%) and Q.ua rtz (1G0. 
Some cross beds (G ) . 

1'6" 

2" 

2' 

Bl a ck surfa ced, whi t.e t o 11 gh t pink, oed ium- !!.' r a in ed 

t.hin be dded c alca r ec)lJs snndst ::m e . Wash 0uts and o t he r 
evi dence of di nst ens n t bas e (F) • 

Poorly s ort ed pe bble congl one r a t e , consistin ~ of well 
r ounded t o an~ul ar rebbl es of Q.u a rtz s andstone ( 50%) 
Q.uartz ( 40%) e,nd dol omit e ( 10%) s e t in a qu artz s D.nd­
calcit e Cla trix ( F) . 

Li ?ht pink, laminat ed silty do10oite v e r~in g ~ n 0410-
1l11tic siltst.one . Cont a ins abun dant sca tt e r ed fin e 
and medium-gra ined q1l a rtz sand . S':mlewb a t l eac ll e d. SaW.e 
white s t,ringy s hal e partin~s pr es ent (E). 

4' Pink, massive, s andy d'.) l omit.e , aainly me diu ::!l- .gra lne d 
sand bu t S')ille 2" bands ar e v e ry c oarse- gra i ned and 
s ')me 2" - 6" bands c onta in fine - qr nined s an d. ni :Dpl e 
ma rke d a t th e t op (D) . 

2' Pink s andy da l omi t e wi th sca tt e r ed pebbles up t o ill 
in di amter, Coars e (3"-4" ) ri '(l'p l e marks at t op ( C). 

4' Thinly flag~y, "wispy" v e ry poo rly s orted ncd iu~­

gr a in ed q')artz s o.ndst 'Jne wi tb min'J r d'j l ~!D. i t e 'J r 

calcite in th e catrix; conta ins thin dol ooi tic or 
calcareous s iltstone partings; in o id dle of unit 9" 
be d o f pink fin ely l amina t ed v e ry fin e- ~rained s and y 
do l coi t e wi tb sca t. t e r ed gr ains 'J f r.led iuo - g r ained 

Q.u a rtz sand (C). 
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Massive alt. ernating calcareous sandstone n.nd pebbl y 
calcare()I)S sand s t 'Jne • Th epebbly r ocks are r.l.'J r e 

i mpo rtant l ':.1 w in t. he s ec111 enc e ; t he ma trix ranges in 
gra1nsize fr oo fine t o v ery coa rs e s and and inclu de s 
a variable aI:lQunt of c alcite - th e pebb l es a re na1nly 
well r ound ed and C'Jns i s t () f q1l a rtz (9 0%) r ed and 
bl ack jaspe r and o t,be r r oc k t ypes ( 10%) . Tb e pe bb le 
free calcareous s andstone is usually fine t o ned ium­
g rained a nd contains calcit e in tbe ~~rix (B) . 

2' Massive pebble-brecci a c 'J nsistln g of an~1l1 ar al 'Jngate 
preferential l y onente d pebb l es of ?urpl e siltstone and 
pu rpl e v e ry fin e- gra ined s andstone o f Cr'Jwhllrst 

Group (70%) an d v e in quartz (30%) se t i n e. "'n trix o f 
and cal cit e . Sane 30% , c'Jarse - ?rained quartz sand 

ca lcite 20%, peb bles 50% , 

i -1" i n size. 

1'he pebb l e s ave r a?e 

UNCONFOR~IABLY OVERLIES COLLETT SILTSTONE 

" 



• 

• 

.. • . . - .. - ". 

• 

• 

• 

• 

.. . .... 
~. ' .. 

". '-

EGAN FORMAT,ON : SECTION 8 

Loca l; ty: 1 mile east of Hells Ga t e 

Ph o t o-Refe r ence : 6 .33. 28 

Me asure d by;: I. Gemllts 

OVERLAI N BY YURABI FORMATION 

35' Gr ey we atherin ~t grey, massive , c0nrse-~ rained 

limest one , in part ch ert y 3nd oolite ri ch • 

25' Cobb l e/bou l de r c'Jn~l (')rne rate ; r ed , sandy oa,t;r i x. 

15' Yellow wea therin~ p ink, t hick b e dded , bl ocky 

c Qarse - grained d o l ~Qit e . 

5' Grit t illite ; r ed cla Y/Silt nat.r i x • 

20 ' Cream wea t.hering: pink , th i n bedded , fl aggy fi ne­

grain e d do l~mit e • 

UNC ONFORMABLY OVERLIES CARSON VOLCANICS 

\ 
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EGAN FORHATI ON : SECTI ON E9 

Locati on: 2,1> miles east o f Lily Hol e Bor e . 

Ph:) t 6- Re f e r .enc e : E. 9. 

Measured by: . R. Ha lli '1an. 

22' -Pal.e . . b.I"own. and YBll '.> wish br () wn wea th e ring , y e llow, 

fiss.il e finely lami.nated d-:> l ::>mi t e with ':) cc a si onal 

blocky., .. ,l.amina t ed , yellowish do l omite in terbeds . 

20''' ' Da rk '! r ey t o "rey, fl aggy , thin bedded , c ross bedded , 
oOlitic 'limes t one.('l'.l). 

20 " ~ Dark' ahd pale grey, striped, fla~gy, fin e ly l aninaterJ 

do l omite and cr eam weathering: do l Qmi t e with t.bin 
brown l " ... inae.(T . ~. 

26 .1 ' -Grey' ·wea.t.h.e r1.n .g , . dark grey, blocky , thin · t o 'Gled iuIl 

bedded, fr agmen t a l do l omitic liQest on e.('l'.~ 

. 82 ' . Dark ,"g r ey ~and pale b r own weathe rin~ finely l amina t ed 

fissil e .silty limes t one , with occasi ona l 211 beds of 
finely l aminated li rles t one t owar ds t op of s ecti on . 

1"6" " .Dark ,J>lu e - gr ey bl ocky irregul a rly l acina t ed , t hinl y 
l at'l inat.ed do l 'Jmi t e , wi th a 1 t,e r na t e l aminae of dark 

,.- ..•. 

grey and f a wn do l omite. This is a very f i n e- gr ained 
r ock , al~os t cherty in appear ance . 

9" Congloj;le r a t e . ELements va ry frow ·granllie t o bo uld e r 
s.ize.,. .. bu t .~are- I:I.ai nl y pebbl e t o cob!j l e gr ade . They 

f consist l ar~ely of medium t o coars e - gr a i ned silicified 
whi .t.e ,+ o·r .. .!aWA. qu.ar tz- s ands·t ones, gene r a lly su br ::)IJnded 

o r r ounded, tb o ll~h some a ngular t ypes are pres ent, 
,t ,o,!e ther wUhfrequ,ent · a n gul a r pebb l es of dark 

dol omite. These e l ement s a re set in a dol oo ite 
aandy catrix • 

l' ~ ··"Da rk ... q.r-ey~ w.eu t he ri.ng , . -dar k J!,r 'ey bl ocky fine ly 
l amina ted dobcite.(T . 6) 

'25' -. .. Grey , ·cr eam 

thin bedded 

(X. 7) 

a nd p i nk i sh ·c ref'..n wea th .erin~ bl ocky, 
do l omi t.e . Some beds are thi nly InQinat~d . 
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EGAN FORMATION : SECTION E10 

Loca ti on: 4 gi les west of Louisa Downs H o~estead . 

Ph o t o-Refe rence: Mount Racsay Run 10, Pho t o 57, Point 13. 

Me asu r ed by: I. Gemu ts 

OVERLAIN BY YURABI FORMATION (SECTION Y3) 

100 ' Purpl e , ( ca rb onaceous in psrt), fis si le, finely 
laoina t ed shale. f4icaceo us and alt ernat.e l aminae 

a re lim~nite enriched. At base a friable f e ldspathic 
sandstone ; lea chej and has a sp~ ngy textur~. 

25' Grey and ·yellow, bl ocky thin bedded oo li tic lime st, one -
th e oo lit ic band s v ary from 1"_1' in wi d t,b. O'J lltes 
ar e up t o i n in di arae t e r and 11gb t·e r bands c ':msist 
a f do L n:li te "To a fissil e do l 'Jo i tic shal·c . 

20' Purple t o y ellow, fis s il e , fin ely l ami nated do l onitic 
sh a l e and s ilt. 

15' Pink, fla~~y t,h in bedded do l ooi t e . 

10 ' Bould e r uiu t, e ; very poo rly expos ed j 

BASE NOT EXPOSED 
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195. 

EGAN FOffi1ATION : SECTION Ell 

Location: 9 mi l es south lO~ eas t 0f Loui sa D~wns 
Haraestelld . 

Pho t o- Reference: Mount Ra@say Run 12 Pho t o 01, 
POint 

Measured b,y:: H. G. Robe rts 

OVERLAIN BY YU FABI FORHATION (SECTION Y4) 

120 1 . Tillite rep r esen t e d by sca tt e red bou l ders in s~ il -

boul ders and cobbl e s mai nly pu rpl e qua.rtz sa.ndst one 

120 ' 

and white and purpl e qu artzite . No satrix seen , 
but si lty, l eached ru bbl e is assoc i a t ed with ba lll de rs. 
Manganese stainin~ c oooon. 

Orange surfaced buff t o yellaw, Ilassi va t a fla?:gy , 
thick bedded t o laninated cherty s ilt s t one (b) ; 
rare thin (2 " to 3") i nte rbeds of c oarse- ¥rained 
arkose ~ ccur in the lo we r~ast few f ee t.. Rack i s 
stron~ly cleaved . Lenticula r med iuq- graine d clay-
silica cemen t ed poa rly sorted quartz sands t one (e) 
iI).t e rb eds up t o 21 t.hick :) CCllr near t.be t 0P where 
silts t one tno::> re mass i ve (D) and oay be s li .ght. ly 
do1o",i tic (E) . 

310 1 Oran ¥e wea t hering , friable, white t o pal e ?reen , 
massive , thick bedded , very c oarse- ~rai ned a rkose (A) 
cons i st.in g: of s llb -roun ded t o angular grains :) f quartz 
(40%) and pink feldspar (40%) s e t in a ma trix of 
chlorite and/or epi dote- s t a i ned clay . Rare cobb l es 
and pebbles of qu artzi t e Jccur in the uppe rmos t f e w 
f ee t. 

UNDERLAI N BY LAM BOO COMPLEX 
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196. 

EGAN ... FORMATION SECTION E12 

Lo cat,l ~:m: 6.4 mi l es east 30' s outh of t.he p'J int where 
, 

t he Great No rthern Hi ghway crosses the Mary 
River. 

Photo- Reference: Mount Ramsay Run 11 Photo 45 , 
Point 7. 

Measured by: H.G. Robe rts. 

,. , 

OVERLAIN BY YURABI FORMATION (SECTION Y5) 

40; Ma inly rubble - appears t o be derived frou purple 
and cream thinly flnggy , lanina t ed s iltstone . May 
con t a in s andy interbeds . (7F). 

3D' Yellow oassive ch er ty siltstone containing scattered 
boulders 'J f vhi te q\lnrtzi t e and si li cified fine t o 
mediul'l-grained whi te quartz sandstone up t o 2 f ee t 

in diamete r. (7D) . 

40' Yellow, IJassive, laminatej, sli ghtly si l icified 
(cherty) silts t one cont.aining scattered ang')lar s and 
s ized grains of quartz and pink fe l dspar. The 
l aminati ons are pr od 1loed by the al t e rnet i 'Jn ':>f very 

thin iron oxi de stained l amellae with yellow bands 
which al'e up t o i n thick. (7C) . 

25' Yellow to o range surfaced, buff, maSS ive, c oarse and 
very c 'Jars e- .grained a rk0 se conSisting of an .g1Jlnr 
grains ~ f quartz and fresh feldspar set in a s econd­
ary cherty I:la.trix. (7A, 7B). 

UNDERL!.IN BY LAM BOO COMPLEX 
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EGAN FORMATI ON : SECTION 13 ( Ref e r enc e Ar ea) 

Location: To north of Great Northern Hi gh way where it 
cross ed th e Egan Ran~c. 

Ph o t o-Reference: Mount Ramsay Run 9, Ph o t o 75, 
Point 4-7. 

Measured by: H.G. Roberts 

OVERLAIN BY YURABI FORMATION (SECTI ON Y6 ) 

6' Yellow, fla~gy t o fis s il e , leached do l ,)l.J. itic silt-

stone. Poorly exposed . 

6' Yellow surfac ed li gh t pink, bl ocky, l amina t.ed , t o 

thi n bedded silty d o l o~ite (D) . 

18' Pink and occasi ::mally yellow s'Jrfo.ce d, pink, bl 'J cky 
t o fla.g~y do10l!lite (C) in terbedded with t.h inly fla,,~y 
t o fissi I e pink and 'purpl e dol orai tic si lt s t one and 
dol omitic shal e . Silty dol oQite c ontains scat t ered 
medium and c 'Jarse grains Qf qu a rtz and feldspnr sand 
nea r ba s e. 

70' Tillite ; mass ive unst.ra tifi ed purple clays t onc(B) 
f o rms the ma trix and raakes up 99% of the t o t a l volume. 
Granules, a f claystone (similar in cooposit.i o:> n t ':'J t he ir 
host), cherty si ltst one an d grey , ~lack and pu r pl e 

qu artzi t e fo rm rJu ch ':> f th e r emain in g 1% of t.be v ':'J lume . 
They a re scat. t e r ed r and?ml y thr?lJ~h,)llt t.he rock. Rar e 
cobbles () f quartzi te up t ') 3 " in diame t.e r ,)CC 1Jr in t.he 
upperu?s t thre e feet. 

10' 

15' 

Yell o:> w surfaced, pink and ~ ccasi 'J nally yell':>w p'J 'J rly 
bedded dol omite and d o l o~ it e breccia (A). Coarse 
irre~ lar s haped cillst.e rs () f crystals 'J f side ri t e( ?) 
and calcit e ::I r do l ooite ar e presen t throtJ?h0lJt the bed. 

No 'Jutcrop - a l 'Jng s trike t 'J no rth- eas t c an be seen 
t o be pink-green, very coar se - grain ed , poo rly sor t ed 
a rkose consisting of quartz (50%) and pink feldspar 
(40%) set in a ~a t,rix of chlori t e 5% and whi te clay 
(5%) • 

UNDERLAI N BY LAMBOO COMPLEX 
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EGAN FORI,IATION :, SECTI ON 14 

Locati 'Jn: 6 mil es east 10° n, rth , r Mar~are t Riv er 
H,oest ead . 

Photo- Reference: Mount Racsay Run 9 Pho t o 71 
Point 7. 

Measured by: H.G . R,berts. 

OVERLAIN BY YUHABI FORMATION 

10' Buff surfaeed, buf f, silicified li mest,ne . 
out. as r ounded t 'J r s. 

5' Dark grey Qass ive liuest 'Jne . 

Crops 

60' Massive tillite . Natrix c onsists doninant ly o f 
pink clay-size d ma teria.l. Erratics 'J f qu a rtzi t.e an d 

ch e rt up t o 2 f ee t in di atle t e r a r e scat.t.e r ed thr~:)l l ?h ­

Ollt th e rock. 

10' Brown, fl o.~g-y t o bl')cky, med iu Iil- ~rnin e d, l eacbed , 
do l omitic sandstone ') r sandy do l omi t e • 

15' Pink su rfa c ed , pink~ fla.g:,gy , weakly la:nina t ed d, l 'Jo i t e, 

int er bedded with pink do l omitic sil tstone and do l oltt it-ic 
sh al e . 

45' Li gh t g r ey surface~ , li ~h t. fJ.rey, fla.~~y to bl 'Jcky , 
l amina t ed <1 0 1 ~mit. e ~ Dark f!. r ey lines tone occurs ?Ls 
lenses t owards th e base~ 

5' Dark grey , thinly fla,~~y , l aoina t ed sandy limest. one. 

UNDERLAIU BY LAMBOO COMPLEX 
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EGAN FORMATI ON : SECTI ON E15 

Loc a ti on: 2 mil es s ou th-east 'J f M0 unt I'.mberst Homestead 

Ph o t o-Re ference: Mount Ra.JJsay Run 6, Pho t o 29 , Point 10 . 

Measurej by: H. G. Roberts. 

OYERLAIN BY YU RABI FORMATI ON (SECTION Y7 ) 

2' Yello w wea th erlng' ; y e ll'J w t o pink, bl 'J cky, l aI!linrt ted 

do l omit e ( N). 

10' Yellow an d pink, thinly flaggy, l anina t ed do l ocitic 

s iltstane int er be dde d with fine- grai ned dol ':':lnitic 
s andstane . 

2' Br own t o y ell 0w we D. t h erin¥' , li go t g r ey do l omitic sand -
st -::> ne . C ~:mtains occa si conal pebb l es a nd granul es o f 
y ellow da l ,)lll i te , qlHirtz and jasper. 

8 ' Yell ow an d pink, thinly fl ag"y t o fis s ile , do l ')ni tic 
siltstone v ergin g on silty dol omite in places ( M). 

70' No ou tcrop - p r obably !.illite wi th cla y cll trix. Erratics 

c onsist ent.irely of qua rtz sand s t one pebbles , c obbles 

a nd bould ers. 

3' Li gh t ~rey d o l o~ite and dol omite brecci a; th e l a tte r 
c o:> nsists 'J f fragments ':I f po r ous sp,:::mge-textured 
dol amite s e t in a d a l ~rnite ma trix; Lenticul ar (L). 

5' Tilli t e - as above . 

2' Yellow we a th ering , pink, Qedi ') ~- ~rai ned dol ocitic 
sandstone ( K) ; 

20 ' Ti l lite - no ca trix pr eserved a s outcrop; er ra tics · are 
~ainly o f pebb l e siz e , but occas i onal 2 ft. bOIJl ders 
are pr e sent; t.hey a re c -:Jmp'.) s ed ~ f qu artz sandst -:me" 

5' Yel l ow surfaced , pink , mas sive do l ~::lit e br eccia . 

12' P ink a n d li ght ? r ey , bl ocky, t hi ck bedded dolomit e .Vag\lO 
stroma t olites ( ? ) near base. Pi nk or y ellow weath e rin ~ 

near bas e , li ~ht g r e y in mid dl e , and pink a t t op(G , 3 . J .) 
3' Yellow wea th erin ¥= , li ~h t f!. r ey fl ag.:?y l amina t ed do l 'Jrnit e . 

1 2' Flaggy and thinly fl a.g:?y fine t o me dium gra ined friabl e , 
leach ed ex-calca r e'Jus s andstone . 
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l' Yellow surface, yall ow t o btlff and sDrac times purple, 

lamina t ed dQUfli\.e (D). 

4' Pale gre"en, thi nl y f l a,ggy very fine- .grained s li ~htly 

~ic aceous do l omi tic calc~reous sandstone interbedded 
with siltstQne (C). 

l' Fla~?y thin bedded pink s ilty calca r eQus dQ l noite 
containin? siderite lenses (B). 

2" Fain t grey 1 ar:lina t ed sandy litles t one. 

qu artz and feldspar gr ains (A). 

UNDERLAIN BY LAMBOO COMPLEX 

Sand includ es 
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EGAN FORMATION : SECTIOIi E16 
L~cati on: 9 miles 
Pho t o-Reference : 

south-west ') f M') ola Bulla HOl:lest.ead . 
Mount, Ra;nsay Run 5, Pho t o 65, Poi n t 18 . 

Measured by: D.B. Dow 

OVERLAI N BY YURABI FORMATI ON (SECTION Y8) 

33" Red lat:lin a te d dol 'J r.li t.ie shale and do l orni t·e. Rare thin 

beds of pebble c on ~l~ue rate with a do l omitic sandstone 
matrix . T"J wards t.he t op beds ') f fine - g rained qlJartz 

sandstone up t o 6 inches thick a r e i n t e rbe dded . Sooe 
of th e strata are sli ~b tly micac eous . 

22' Thinly fl a?gy , laminated, fine - g r ai ne d sands to~e and 
some Siltstone, leached and probab ly originally 
do l :::lmi tic. Beds of c oarse -gra i ned quar tz s an ds t one 

up t o 6 inches thick a re interb edded ; s oce a re 
rippl e ma rked . 

I' Pebble c on ~l ome ra t.e c onsisting o f "reb bl e s 'J f qq a rtz and 
a g r ea t v a riety of o th e r r ack types se t in a dol oQitic 

sandstone ruat. rix. Ri ppl e marked • 

271 Cre8.!Il thinly fla~gy fine t o med i ll~ - .grained q1lartz 

snndst.one . Po o rly- exp'Jsed . 

'17' Tillite. Matrix is .grey t o g r een in c a l )IJr and 

consist.s o f clay to sand siz e d f! r a ins. The crrat.ics 
which are up t o 3 fe et in dianete r include n .;trea t. 

vari e ty ~) f igne'J !lS r 'J ck types a s well a s qu a rtz i te, 
dol omit.e and ~ th e r r o ck types . 

6 1 Very c oars e - gr ained qlJa rtz sandstone . Grains are 

well r ound ed . P'Jssibly o ri gina lly dol onit.ic. C ~ntains 

rar e pebb l es a n d r ounded bo uld e rs up t o 4 fe e t ac r oss. 

22' Tillite . t-la trix c onsists o f red clay, ark ose a nd 
sand . Pebbles and boulders up t o 8 feet a cross 
scatt.ered tbrolJ ~h o llt the ma trix . Th ey consis t of 

vari ous i ~neous a nd s edicen t ary r:::lck types. 

UNDERLAIN BY LAM BOO CO~1PLEX 
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YURABI FORMATI ON : SECTION Yl 

Loca ti on: 2 mi l es sOll th of Hibbe rson Bl uff 

Pho t o- Re f e rence: 5A/75/A-B. 

Measured by: R. Halli gan . 

OVERLAIN BY MeALLY FORMATI ON 

30 ' Red - brown wea th e r in? , red , thin bedded med iu~­
gra i ned qu artz s an ds t one wi th rippl e Darks. 

10 1 Yello w wea t'o e ri n~, cre am and grey , l runi na ted, 
flaggy do lcar enite . 

8 ' No exposl1 r e . 

65 1 Bro wn we a t he ring , pinkish t o pal e f a wn, thin 
bedded , fer ru gini s ed , qu a rtz sands tone . Oecasi ::mal 

ripple raarks . 

25' White wea th e ring , white , thin t o thick bedded , 

bl ocky cediuo- gr a ined siliceous ctu artz sandst :me . 
Min'Jr ferrll ~ i no u s pa tch es; j oint.s fe rrlJ -gini sed . 

35' Red weatherin g , whit e 'J r gr ey , ned i ll o t·') fine ­
{{ rain e~ si liceous q11artz sands t ane . 

UNDERLA I N BY EGAN FORMATIOH ( SEC TION E2) 
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YURABI FORMATION : SECTI ON Y2 

Loc a ti on: 10 Qile s east 30° no rth 3f J u n cti ~n Ya r d • 

Ph o t,')-Referenc e: M'Junt RamsrlY Run 4 , Ph o t 0 38 , 
Po int 2 . 

Measure d by: 1. Gel:luts 

OVERL,\I N BY MeALLY SHALE 

22' Pink t o yello w t hick be ddE:l , t.hinly l ar.l inated 

fin e-gra ine d do l omit e . Yell o w l a:n i nae sH gh t.ly 

silic eo us and i n s otile a r eas br ec ci a t ed . 

43' ,Pink t o y e ll 'J w, 'J r ?, r e y, fl a~g:y, t h inly l am ina ted 

in t e r bo.n ds of do l 'JUl i tic fin e- gr a in ed s a nds k me , 

s iltst ':m e a n d sh a l e . T'J wa r ds t.he t op , pink f l a~ ,!Zy, 

thin be dd ed and l amina t ed int erca l a ti ons of do l o­
mit e . The s and ston e oc cu rs t owar ds th e bas e and 

1s v e ry fri ab l e . ROllnc1 qu a rtz ~rains ure s e t in 
a do l omitic ~a trix. 

21 Grey t o bla ck bed of a non-laoina t e d, oedlum-~ raine d 

well s ort ed do l oQi ti c sands t one . con tains r ound 
quartz ~rains, l each e d felds pars a nd da rk d:J l cmi t.i c 

pe bbl e s. Cement is a f e r r u gina u s do 10cite . 

60' Grey to brown, fl ag-¥y, thin be dded , well s Qrt ed , 
mediutil- graine d, fri ab I e , qu a rtz s a nd s t·:Jne . Fe l ds par 

is l es s th an 5%. Qu a rtz g r a ins a r c well r 0un ded a nd 

well so rt ed a nd a r e s e t in sli ghtly f er ru ginous 

siliceo us c eoent . Rock may be e x- do l ~IJitic. 

40 f 0e t f ee t fr QID ba s e , brand ri p·ple narks o.nd cl ay 

pell e t imp r essi ons. 
22 fe e t fr Qm base , n l}mer0US cla y pell e t i mp r es sions . 

Cement is f e rru ~i nous. 

UNDERLAIN BY EGAN FORt1A TI ON (SECTI ON E6) 
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YURABI FORMATION : SECTION 13 

Loca ti on: 4 mil es west o f Louis a Downs Homes taad 

Pb 'J t o- Re fere nce: Mount RaClsay Run 10 , Ph o t o:) 57, 
Po i n t 13. 

Meas1lred by: I. Gemuts. 

OVERLAI N BY Me ALLY SHALE 

10 ' Buff t o ~rey, thinly fla -?: ¥y, well s ort e d ex- do l ')l;} i tiC, 

fin e- grained s and s't ':m e ; matrix clay . 

260 ' Grey t o brown, thinly fla?~y t o fis s il e , l amina t ed , 

'siltstone a n d shale with t·bin ela y bands - sli ght,ly 

micaceous and p'Js s:i bly ex-d ol oL.1 i tic. Vlaff l e pa tt e rn 

s tructures .. 

195' Red fl a¢gy t·o thinly fla~~y , t hi n bedded well sort ed 

sparse ly lamina t ed , fine - ~rained , f eldspathic sand -
stone with a f e rru ~in0us matrix. La:n inae l o.ok 
ferru ginalJs ::la trix and c ons i st 'J f qu artz and 

Ripple mar ked ' and 
bas e n~me ralJS c lay pell e ts. 

CIJrr en t bedded; 

C'l t by shallo wly 

crenulatian cl eava~e in SO\"J.e a reas . 

t 'J wa rds 

dipp in" 

l OO t Yel l o w, blocky, m~di 1lril bedded , well s orted cx­
do l ami tie, L'led iuUl - ?:r.o.ineJ , fri ab l e f e ldspa thic sand-
stone . Matrix ca lca r eous. 

and iran oxides . 

Leacbed and sta in ed with 

R'J cks in ::> u t·crop t.lf'ly man~ane s e 

hav e dark black manganese c oatin~ . 

(Specioent 11 . 53 .1. ) 
150' Whi t e t o b r own (b'lff) . we ll so'rt ed wi t h poor ly 

r oun ded ~rains, bl ocky t o fla g?y, lamina t ed , fri ab le 
in par t, medium-grained fe l ds·Du thic sand stone with 
a calcarza lJ s mat rix. Current beds nnd C'Jarse ri p-p l e 
marks pre s en t. 
pelle t c aviti es . 

T0 W" ard s t.he base n'J i"Lle r 'J l.l S clay 

UNDERLAIN BY EG AN FORl1ATION (SEC TION E10) 
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YURABI FORMATI ON : SECTI ON Y 4 

Locati ry n: 9 miles south 10° east 'J f Louis a Downs 

H 'JUleS te ad . 

Photo - Reference: MQunt RaQs a y Run 12, Ph o t o 01, 
Point 

Mes,sllred by: H. G. R'Jbe rtts 

OVERLAIN BY McALLY SHALE 

5' Br.::l wn- bl a ck and whi te surfaced, nan·ganese and :ir:ln 

stained , whi te, bl c,cky , fine - .grainej quartz sand -

st'Jne with n si l ica ma trix. Resist,ant . 

30' Leached , f5. r ey, whi te ~ ycll'Jw, and purpl e , thinly 
fla . .g:gy and fi ssi I e 5i 1 t.s tone and shale . 

::lu tcropping . 
Poorly 

70 ' Purple surfaced, purple , bl o cky, ued iuD. badded , 

raedi urn-g: r a ined, quartz g r eywack e (H) 0 r feldspa thic 

sandst,one. Canent l ar-gely c l ay - appears t o be 

20% feldspar in detri tal fracti on . Small quartz 

veins comDon, cl~ava~e stron? 

250 1 Poo rly bedded or ange- ye l l ow surfaced, fine - grained 
yello," and (F) pink ( G) , c l ay-ce;oent.ed, or clay-

silica cemented , qlJa rtz sandst.'Jne. Yell a w porous 

beds may be ex-d'J l 0Ili tic . In t~rbedded wi t.h leached 

thinly fla~~Y t pas t.e l ~rey-ye ll 'J w and p1l r p l e. silt-

st0ne . Beddin~ "r011s" and 10ad cast s are coooon 

near t.be base . 511 ts t.o n e bed near t 'JP nay b~ 

Cl ay' ppl'h l es COT:n,"I'Jn in sandst'Jne. 

UNDERLAIN BY EGAN FO~MATION (SECTION Ell) 
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YURABI FORMATION : SECTION Y5 

Location: 6 . 4 miles eas t 300 south of th e po int where th e 

Great No rth ern Hi ~hway crQs ses ' th e Mary Rive r • 

Eh o t a -Refe r enc e : Moun t Ransay Run ll, Ph o t o 45, P oint 7. 

Measured by: H. G. Robert s . 

OVERLAIN BY MeALLY SHALE 

10 ' Grey s urfaced , g r ey , fla~~y , laa ina ted to thin- beddeJ , 

fi ne - gr a i ned qu a rt z sandstone. Man~ane s e oxid e 

stains occur a l ong t.be beddin~ a nd as j o int c oa tin g-s . 

Pyrite crys t al s COmDon . 

100 ' Interbedded li~ht !Z.rey, fissil e, shal e an d siltst. ~.)fle, 

' and thinly fl a?gy f ine- ~rain ed qu a rtz sandstone . 

30' Pink t o purple , fl llg"y to b l ocky, fine too I!led ium­
gr a ined sli.g:htly ferru-fZ:in 'J IJ3 qlJ a rtz s and st(lne - consist.s 

of quartz ~rains (80% of r ock ) set in a oatrix (20% of 
r ock) of iron oxi d8, clay and si l ica. Purple si lt 
pell et.s and clay ·pal. l e ts are c ommo n. Near t.'.)p pseud o­
mo r phecl cu bic ~ineral s (l}r'Jbably pyri te) are CO r:l.Q'.) n . 

10'. Int,e r bedded pU'r p l e - b r olm, t h inly flag~y , f e rru" i M us 
siltst '.) ne a nd purp l e - b r own , v e ry fine - g r a ined , sli ghtly 

fer ru gino1Js sandstone . 

20' Yell 'J w surfaced , ye llow, b l ocky thin bedded fi ne t o 

Eledi uIil - .gr a ineJ clay cenented qu a rtz sandst.'Jne. Possibly 
ex- do l onitic: s ome c oarse-grained zones p r esent . 

Ri ;>pl e mar ks C'Jrn'GJ.on . 

30 1 Ye ll 'J w weathe:t'in~ , whi te t. o pink , leached fla ?=~y and 
thinly fl ag¥y, laoinat ed , fine - gr a ined , clay-c eoen t ed 

qu a rtz sandst'Jne. Probably ex- dolcoi tic. Ri ppl e 
mark s COIJr.l()n. 

60' Purple-brown, fl a!Z.g:y , thin bedded, oedium- gr a ined , 
sl i~htly feldspathic q1lartz sandskme . May be int e r-

bedded \oIi th s oft e r r ocks. Rippe marks and clay pellet 
i Clpr ess i ':ms f a irly CO!'lIilon. 

80 I Red- br () wn surfa c ed , whi t. e to b r 'Jwn , fl ::t.g?y , t hi n t>e dded , 

ned iurJ- ? r a ined quartz san ds t 'Jne . Mat r ix mainly silica 

bllt clay (afte r f e ld spar? ) and. iron oxi de sOl'leti~es 

presen t . • Ripple marks wi t h 6" wave 

a n d s[Jaller wave-lengt.hs t h r :J1lgh~)Ut.. 

iopress i ons and [Ju d cracks abun dant . 

l eng t.h at top, 

Cl ay pelle t 

UNDERLAIN BY EGAN FORMATION (SECTION E12) 
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YURABI FORMATION : SECTION Y6 

Locati '::m : To D-::> rth o f Great Nort,hern Hi~hway where it 
crosses the E~an Range. 

Photo - Reference: M<)IJnt Ra!!lsay Run 9, Ph"J t 'J 75, 

Points 4-7. 

Measured by: H.G. Robe rts. 

OVERLAIN BY MeALLY SHALE 

10 I Brown wea th e rin? , ·g r ey- b r 'Jwn , fla g:gy and thinly 

flaggy , laminated , fin e-grained quartz sandstone . 

Manganese statnin.!! cooIllon. Lin:mi te filled cavi t,tes 

( a ft e r pyrite?) co:mon (J) . 

145' Int.erbe dded ~rey fissile sbale and '!.rey thinly fla~~y 

t o fla ~-~y very fine- ~rained sli ~htly micaceo us sand­

stone and siltstone. Sandstone nay poss i bl y c ontain 

dolo"i te in matrix. (H) . 

5' Gr ey bl ocky , thin bedded ~enchej , ex-d ') l"J<Jit,ic 

SAnd s t.one. 

40' Grey, fissilej do l ocitic siltstone with int e r beds o f 

thinly fla~~y ~ fine to oejium- ¥ r ained, sll,htly 
micaceous, dolomitie sandstone. Mud cracks and 
ripple marks COIDQOn . (6) . 

40' Purple, fissile t ~ t·binly fla?~y , l a.t-;] inated, l eached , 
ex- do l omitic, siltstone with 1 fo o t ·to 2 f~ c t thick 
interbeds of pink and yellow Silty , and 0ccnsi~nally 
sandy, dol cul t e . 

30' No outcr-:>p . 

85 ' Interbejded f!. rey, fla~.gy t 'J bl 'Jcky, thin bedded quart z 
sandst0ne and gr ey fissil e si lty sandst0ne, a nd , near 
top, ol i ve ~reen fissi Ie shale. In .general the 
succession bec'J~es Go re fin e- ? r a ined llpwards. The 
uppe rmost few feet c onsist of yellow weatherin~, cl~y 

cemen ted (pro !Jably ex- do l 'J:l i tic) quartz sand s t ·::>ne . 
Ripple marks and cl ay pellets a r e abundant throu.ghau t 
the beds . 

UNDERLAIN BY EGAN FORMATION (SECTION E13) . 
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YURABI FQRMATION : . SECTION Y7 

Loco. ti 'J n: 2 Diles south - east of Mount Aoberst Homestead. 

Phot o- Refe rence: Moun t Ransay RUn 6, Pb o to 29, Point 10. 

Measured by: R. Halli gan, H.G. Roberts 

OVERLA IN BY MeALLY SHALE 

30 ' Pale fawn, thin bedded , flag~y, fine - ~rnine d quartz 
sandstone. P'Jo r exp-:>sure . 

120' Foa r expo sure . Ru bb l e ':> f pal e br 0wn t ') bl ocky , 

rnediutl- graineJ s ilic e'Jlls quartz s andst 'Jne . A 
few -f e rru ginous ~rains (poss-lb ly 

o ri ~inal feldspathie na t e ri a l). 

fla~ ~y, l a~inated t ypes a re nlso 

rep resenting 
S ':IDe po r ou s 

'D r esen t. 

60 ' Pa l e yellow o r sli ~bt l y purpl e , fissil e to fla~~y 
l amina te j do l omitic shale , with occasional hard e r 

two i n€h band s o f pale cream l aoinat~d sandy 

45' 

l' 

10 ' 

5' 

dol omite which have alte rn a t e do l umit e and f~l dspa th ic 

s andy l aminae . 

No exp'J 5I.lre . 

Pal~ f a wn weatherin~ , gr ey , me liu~-grained, flag~y , 

thin bedded f e l dspa thic sandstone. 

N'J expo sure . 

Pal e br'Jwn or f awn, bl ocky t o flaggy, t h i n bedded 
f e ldspa thie s ands t one. Rhppl e mar ks and elay pelle t 

i mpr essi'Jns c ommon . Po or exposu r e s. 

40' Whit e fl a~g:y, l aminated and thin bedded fine and 

me dium-grained quartz-san c. st, one . Ri ppl e marks 

abundan t - havE: 6" wav e l eng t h a t t 'J P , whe r e rocks 

f ine - grained and bave a st ro n~ si li ca mat, rix, givin~ 

rise t 'J "t 'J rs ll • 

12' Whit e t o buff tbinly fla~"y. l "", ina te d fin e t o 

medium- ,~raine d ex-d ol -Ji:li t i c( '?) qu artz sandst 'J ne . 

UNDERLAIN BY EGAN FORMATION (SECTION E15) 
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YURADI FORNATI ON : SECTION 18 

Locati on: q mi l es south-west a f Moa l a BulIn Ha~estead . 

Ph 0 t0-Reference: M0'mt Rans ay Rlln 5, Ph 0 t 0 65 . P0int 18. 

Measured_ by : D.D. D0w 

OVERLAI N DY Me ALLY SHALE 

5' Cre am , thinly flaggy sandstone. Abun dant clay 

pelle t c as ts. 

30 ' Fl a~.gy , l ru,., ina te d fin e - ? ra ined qu artz s andstone 

55' 

interbedded with do l amite. Lo we r half mai nly 

sandstone with rare six inch thick beds ~f cr eam 
doLomit e increasin~ in abun dance upwa rds; upper 
half c ons is ts a f thinly fla~"y 'pi nk do l cei t.e wi th 
sub ordina t e sandst ~ n e interbeds . 

Crea k t o li gh t b r 0wn t.hinly fl aggy, thin bed:Jed t o 
l aminated, fine t o med i lln - grained qu a rtz san dstone. 
Clay pellet casts a nd ri ppl e mar ks p r esent. 

UNDERLAI N DY EGAN FORMATION (SECTION E16) 
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