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INTRODUCTION »

PURPUSE AND SCOPE OF SURVEY:

The investlgatlon of the Fitzroy Basin and adjacent areas was
commenced in 1948 when a detalled survey was made of the Nerrima
Structure and a widespread reconnalssance by land, sea and alr was
completed. ' : ~

The investigation was in the charge of D. J. GEPPY, assisted
by AJW. LINDNER, J. H. RATTIGAN (1949-1952), J« N CASEY,(1950~1952),.
Je O. CUTHBERT (1948-1949) and A. B. Clarke (1952) . - -

The Fitzroy Basin survey was completed in 1952 and durlng this
period 24 months were spent in the field and thc remainder 1in office
preparvation. Approximately 40,000 square mlles were examlned
during the survey anddetailed maps covering an area of 28,000
square miles have been prepared at 1 inch = 1 mile, 1 inch = 2 miles

and 1 inch = 10 miles., ‘

_ The area has been examined in the past.in varying detall by
three geological parties on behalf of local and overseas oll
companies. The purpose of this survey was to exawmine the complete
sedimentary ssquence in sufificient detail to solve the problems
encountered by previous surveys and eventually to be in a position
to assess to a relisble degree the petroleum prospects of the area
based on the examination .of surface outcrop.

The assessmentof the petroleum prospects of the srea has very
definite limitations In that the potential source rocks (Devonlan
& Ordovician) are limited to the extreme eastern margin of the
basin and nothing is known about their distribution or facles
elsewhere under the cover of Permian end iiesozolc sedimeunts.

For n preparation controlled template plots, divided into
1l mile sheets of the Army Series, were prepared by the Lands and
Surveys Branch, Western Australia end the Army Survey Corps.
During the fleld work information was plotted directly on the
photographic prints and transferred at a later dete to the photo-
scale shectss The serial photography of the arca, which was
conducted by the Survey Squadron of the Royal Australian Air Force,
has been the basis of all mapping, as reliable topgrephic maps
of the area were not available.

CLIMATE ¢

The climate of the area 1is monsoonal with normally sharply
defined wet and dry periods. The annual rainfall ranges from
about 18 inches in the southern part of the Basin to 31 inches
in the Oobagooma area in thc north. With rare exceptions the
annual rainfall is received during the perlod Deccmber to iarch,
During abnormal climatic conditions,over 10 inches have becn
recordcd in a brief neriod during the dry months from May to ‘
Septembor. Provision should always be made for such a possibility
when plenning operations in the arga.

VEGETATION AND SOIL (Christian & étowart 1952)
i
The vegetatlon of the arca is controllced to a large cxtent
by thc nature of the soil which iy turn is spccific for tho
particular formati~n over which 1t haes formed.

Flve main soll and vcgetation tyaes arc rccognisable. Theso
are broadly comparablc throughout thc arca but vary in dctaill in
both soll quality end vegetation population from onc arece to
another. '
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In ordcr of importance from an agrlcultural aspect they are:-
Levee Lands, Black Seill Plains, Alluvial Plains, Pindan and
Stony Lands.,.

LEVEE LANDS. Thesc arcas are found adjacent to tho maln stream
couses such as Barker River, Lennard River, Pitzroy River,

Margaret Rivcr and Christmas Creek. The Levee Soils support a

- woodland of Eucalyprtus tectifich. Fucalyptus microtheca, Eucaplyptus
Papuana, Bucalyplus emmaldulensis and a ground flora Including
Chrysopogon, Aristida and Schima nervos8am. Thesc areas contain

the highest quality soils known in the arca and with sufficient

woter supply would probably be suitable for wide varlety of crops.

BLACK SOIL PLAZNES .~ These plains, which are notablc for the
development of shrinkage cracks, which producc an exbemely rough
surface, arc found scattered throughout thc arca. To 2 large
cxtent they arc r:lated to the underlying formation and are
typlcally developed over calcarecous formations such as Mt. Plerrc
Group, Fairfiecld Formation and Blina Shale. The plunt population
1s restricted to grasses, including Chrysopogon sp., Dichanthium
fecundum and Astrebla spe. The soll is heavy and clayey and usually
water logged aftecr raln. Development for agricultural purposes
would be limited. -

ALLUVIAL PLAINS (Flood Plains).- These areas are adjacent to tho
main rivers and marginal to the Levee Leonds and In some areas are
subject to annual flooding. The vegetation is more varled and
form a medium to taell woodlmnd including Bucalypbus Sectifical
ftucalyptus microtheca with 2 ground flors includling Chrysopogen spe.,
Sehlms nervosum, Aristida spp., Eciachno sp., Hetoronogon contortus,
Isollena spp., Xerochlea spp., Sorghum spp., Dichanthium fecundum
and Astrebla squarrosa. Thc soiLs are of varylng quallny and in
places sultable forirrigation and crop growth.

PINDAN .~ Areas of unduleting sandy sol]l, with cr without flxcd sand
dunes, =znd supvorting a vegetation ranging from sparse woodland

to low thick serub, arc known locally as Pindan. Sparse Eucalyptus
gpp. & dense layer of Acacla sop., and grasses including Chrysopogon,
Aristida, Plectrachne spp., Eriachne spp. and Triodis spp. aro
typical. ' .

Generally speaking the Pindan is not suitable for irrigation
but in places where heovy textured subsolls are preseunt, llmited
agricultural devclopment may be practifiable,.

STONY LANDS.-These are gontly to steeply sloning areas with a
thin cover of soll over country rock. Soill cover has frequently
besn completely removed. The vegetation is 2 hardy population
iIncluding a large proportion of Triodia svp. and Plectrachne spp.
wlth low trees and shrubs sparsely distributed.

In this large arca only a comparatively small proportion is
sultable for large scale agriculture due to the limiting factors
of climate, watecr supply and the low quality of the soll. Very
largo arcas arc, however, suitable for stock utilization and much
developmental work is required to bring the arca to its potential
productivity. g

INDUSTRIAL DEVELO®HENT ¢

Induwbry with rarc coxceptlons is limitcd to, primory production
znd in particular wool and becf, Pearl shell, wining and pig ]
production arc othoer industrlces of lesser importance. Sccondary
industry 1s rcstrlctcd to mcat-works at Broome and Glenroy, where -
veef cattle arc kllled and >rocess.d for homc consuuptlon and export
s chilled carcasscs.

The develonment und modcernisation of the arca has been slow
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and uninspiring with tha‘oxception of “h¢ sheep stations, whers
modern technique ond intensivc developnient has been found a

.paying propo. . .i. °In géneral the modernisation of the cattle

industry hes not becn & temptcd and in some areas the standard.

has shown a tehdency to fall. Strong posilive measures are
required to 1lift the industry to a level where o reasonable degree
of productivity is attaincd and legislation 1s required to prevent
the misuse of the land and the conscquent problcoms 1t produces

In soil erosion and extinction of natural grasscs.

In comparatively recent years a Tirst class inter-station
air service has becn provided and this, together with the frequéent’
alr services from Perth, the coastal shipoling service and an
adequate road haulage: system, provides (zt a reasonable cost),
mall and freight services comparable with morc closelysettled
creas.

PREVIOUS INVESTIGATION .

" The original geological investigations in tho area were under
the leadership of Hardman (1684, 1885), tho Govermaent Geologlst

- of Western Australia.,.

Foord, Nicholson and Hinde (1890) described fossils from
Hardman'!s collectlons.

Etheridgo (1889) recorded Stenopora and Evactinobora Trom Mt.
Marmion and Basedow (1918)dcucr1bnd polyzoal remsins from
Balmaningarra Station near Mt. Marwmion.

In 1915, Ethurldgo dsscribed Calceolispongia from the Noonkan-~
bah PO“m“tion at Mt. Marmion; this gonus has 3aince been rccorded
from the Bitauni and Baslec Beds in Timor, from the Umari. Stage
of Peninsula India, from Tasmmnla and the Carnarvon Basin of
Western Austrelia,

Wade (1924, 1936 and 1933) initiated systematic stiatigraphical
studies of the Permlan se¢diments together with a rapid reconnclssance
of the Devonian sediments. Wade's published results have, to a
large extent, been the basis of all later work in the Permian.

Wade (1932) collected ammonites from the Wura Nura Member of tho
Poole Sandstone. Thesc werc determined by Miller (1936) as
Metalcgoceras clarkei and Thallassoceras wadei. Telichert (1924)
has recorded Mctalegoceras striatum from the Lame locality.

Chapman and Pass (1937) described fusulinids. collectecd by
Wade from the Upper warine beds of ths Liveringa Group and
suggested a late Artinkian age. Information obtained during the
present survey has shown that the beds indentified as Artinskilan
by Chapmen and Pass were of Triassic age &nd 1t is believed that
the fusulinids were actually bone fragments. '

A more dcteoiled examination of a large part of the Fitzroy
Basin was made by Kraus (1942), Findlay (1942 and Teichert(1949).
This survey was based on the study ' f selected scctions with
fossil collections. The programme was lnterrupted by the Paciflc
War but had estebllishsd a sound basis for later work, particularly

in thc Devonlun sequance.

iiore rccently the area has besn traversed by Reeves (1949).
His published results created several problems to which particular
attention was directed b. the writer.

Geologlical investigations of a more limited nature have boon
published by Jaock (1906) and Blatchford (1927).

o A popcr published by Chooman (1924) described fossils collected
by Wade =nd rccords 15 spccics of hydrozoa, corals, ecrinoids and
coph lopods of Dcvonian agc.
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Hosklng (1933) examined thc fossils colklcted by Blatchford
and Talbot in 1929, Wells in 1922 and a sollection from near Mt.
~ Plerre Gerge. . -

The goniatites collectod by Clarke and Talbot from the
Mt. Plerre area wére described by Delepine(1935) who concluded
they indicated Famennian age and were cquivalent to Stage III of
the Upper Devonian of Europe.

Hill (1936) examined earlier collections of dorals from the
Devonian and concluded that Midd le and Lower Upper Devonian forms
were represented.

Contributions to the Devonian palaeontology of the arca were
prepared by Telchert (1939, 1940, 1941, 1943; 1947, and 1949) .

. More recent papers have been published by Fenton (1943) on
stromatolitic algae, Fletcher (1943) Conocardium. and Howell
(1944) prepared a short psper on sponges. :

PHYS IO GRAPHY .

‘The Fitzroy Basin and adjacent areas are d.vided into the
following physiographic provinces;-
King Leopold. Rongos
Limestone Ranges
" Fitzroy Valley
Desert Plateau
Dampicr Land Peninsula
KING LEOPOLD RANGES: '

The ranges constitute a natural boundary to the area in tho

. east and consist of rugged strikeo ranges wlth incised valleys
wlth a local relief of up to 500 feet. the topography 1s closely
controlled by structure and lithology and whereas the ranges

consist of doleritic rocks with a significant accw ul tion of

alluvia. With the exceptlon of the Fitzroy and Barker Rivers,

the streams are controlled by structure and are actively down-
cutting. The Fitzroy and Barker Rivers differ from the other river
courses 1n this area 1in that they disrsgard all natural barriers

and flow almost in a straight line through the ranges. The streams
are probably of the superposed type. On the Kimberley Plateau,

the comparatively flat area of considersble extent to the

north of the Glenroy-Tablcland region, flatly-bedded Upper Proterozolc
sediments unconformably cap the more strongly folded quartzite seoctiorn
and have created a distinct physiographical province in which the
major streams of the Fitzroy Valley originate. These flatly bedded
sedinents were probably much more extensive than thelr present

outcrop would indicate.

Owing to the high percentage run-off, created by the combination
of rock types and restricted amount of soil and ailuvia, large
quantitics of water move down the King Leopold Ranges' dralnage’

g¥stem aft:r falls of heavy raln durlng the monsoonal scason.
This wder 1s the main source of flooding In the lower reaches
of the major rilvers in the Fitzroy Valley.

LIMESTONE RANGES:

The ran;es form an orderly feature from Bugle Gap (ncar
Christmas Crcek Homestead), north-west to Limestone Spring , a
distancc of 180 miles. The area south of the Fitzroy River contains
o system of broken limestone ranges over a width of 12 miles with
gently undulating areas betwecn, underlain by softer sedimcuts.
North of the Fitzroy River, except for narrow passes, the Ranges
arc unbroken to Limestone Soring with o width of about 10 miles
on thc¢ Oscar Plateau, narrowing to a few hundred yards to thce
north in scctions of the Nﬁp*or Range.

The limcestonce masscs have develo ed a typical, very rough, oftenm
imperetrablec, karrcenfold which rcprescnts on advanced stage In the:
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karst cycle, Soil is recstricted to surrcunding areas of more casily

eroded sediments and scattored depressions in the ranges. -Underground
solution is largely restricted to surface steams which have taken
underground courses and emerge again at the surface. Nobable
xamples are Tunnel Creek in the Napier Range, which passes through
tho Napier Range over a distance of almost a mile, and the stream
which emerges =t Cave Soring in Bugle %op aoffer o similar dlstance
underground. Caves of faricus sizes, at ground level, have been
formed through '~ the ranges. The underground atneums are of
particular importance cs they are #n unfailing perenniel source of

water In what may be a waterless area in adverse scasons.

Springs of varying flow are found throughout the ranges
but are normally nor purmanont and appear to be controlled by
apnual rainfall., :

The region betweon the Limestone Ranges and the King Leopold
Ranges is unddrlain by the basement rocks of the area - schist,

gnelss, porphyry, etc.  The topography is subdued although

the surface 1s frequsntly very rugged. This area ropresents the
former undulating surface on which the sediments of ithe King
Leopold Ranges and the Limestone Runges were deposited. There 1s
reason to believe that this surface is of considerable antiquity,
at least epi-Devonian, with some coumparttively revent dissectlion. .-

PITZROY VALLEY:

This area, which includecs the valleys of the Fitzroy, Lennard,
Bark'r .nd ¥ .rgaret Rivers and Christmes and Jurgurre Creeks, covers
an arca of approximately 10,000square mlles. The entir. area 1s
comparatively flat and underlain by sediments of Perncin and
Mesozolc age. Areas with notable relief are confined to areas of

structural relief such as Poolc Range, 3t. George Range, Mt. Mynne
and Grent Range. OScattered small hills, or mesas, relics of a .
former land surface, are scattered sporadically through the areca.

The major strecms and subsequents have stecp banks and
eppear to be actively down- cutting in inland arecs into the alluvial
filled valleys.

Thesoil covor is varicble and a large portion, epert from
areas of outéroo, is covered by poor grade sandy soll or simply
by sand,. ' o '

DESERT PLATEAU:

The Desert P1atd8H (end the Grest Sandy Desert) froms a neatural
limit to the Fitzroy Valley to the south and south-west and extends
to the south to the vicinity of the Tropic of Capricorn. This large
flat desert arca is characterised by numerous fixed parallcl silef
send dunes, trending cast to east-north east and extending with
mninor breaks for over 100 miles with an average altitudc of 80 feet
and an average amplitude of 3 mile. The monotony of the arca is
broken only by the scattered and smallouterctns, e,g,, McLartys Hills
and the claypans which frequently form between the dunes and in
arc=s of interlor drainage, c.g. Gregory Slat Scae. .

From the west, the desort sirface rises gradually from sea
level to &pprommmatcly 1000 feet, the general level of the Descrt
Platcau. From the north -the gradc is again gradus-l from the
Fitzroy Valley. In the Edgar Ranges, howover, erosidn has fenmed
a breok-away on the northern edge of the Plateau at thc heacqiters
of Jurgurra. Creck. ‘

There 1s practically no drainuﬁo gyatenwlthinthe arec, ”lthough
after heavy rain there is a limited “hoverent of surface water in
areas of Intcrilor dralnsago such as Sturt Creck.:

As far «gs 1s known, outcrops ii: the aren aroe ¢onfined to
sediments of Pcrmaln ond, more coumonly, Mesozolc age.



DAMPIER LAND PENINSULA ¢

The province is restricted to the arena between the Indlan Ocean
end King Sound and 18 actually .a tongue of .the Desert Plateau which
extends to the north OVGP Mcsozole sedimentse. This area also has the -
remnants of a former plateau, relics of which remain near the
headwaters of theFTaZCT'Rlvor. Partly eroded fixed slef dunes are
found throughout this area which now supports a dense pinden
vegetation in a 20-30 inch rainfzll area,

Outcrops are restiicted to coostal cliffs and scattered mesas,
particularly surrounding the upper rcaches of Frazer River.

The maximum reclief of the arca is 3,0700 feet from sealevel
to Mt. Ord in the King Leopold Renges. The Kimberley Hateau has
an average altitude of 1000 feet with higher oomtu such as Table-
land Homestesd at 2,300 fect. :

South-west of the Limestone Ranges the altitude drops rapidly
to 400 feet at Fitzroy Crossing and then gradually to sea-level
at the coast,

The arez between the western scerp of the Kirig Leopold Ranges
and the Fitzroy Valley - including the Limestone Renges has an

“average helght of between 800 and 1,100 feet.

The 1000 feet level 1g a well expresced surfase over a large
area and 1s apparcntly the relic of a former land surfacce.

Tho grading of the primary éreams isstrongly affected by the

.rock types over which thoy flow during their long courses. In the

upper reaches of thc Fitzroy Rivews from Tableland Homestead to Fltzroy
Crossing the grade is 2000 feet in 100 miles while in the lower

- course from Fitzroy Crossing to King Sound the grade 1s 400 feet

in 160 miles. As a result there is and has been cggradation taking.
place in the Fitzroy Valley for some considerable period and the
river courses are entrenched in deeply filled alluvisl vallsys.

- In the upper reaches, active degradation is continuing.

In the Fitzrcy Valley the land surface has a gradual slope

- towards the coast brokenby the areas of high country mentioned

previously, where an upper level of approximately 1000 feet 1s again
conmon : :

The Dampier Land Pchinsula rises to approximately 800 feet in the
central part of the Peninsula with =a reaular slop seawards.

STRATIGRnPHY. \

PRE-CAVMBRIAN (Table I)

Llthough these rocks were not directly involved in tho

" iInvestigations it was considered necessary to spend a reasonable

length of time studying them to obtain a knowledge of the types of
sediments and the structure. With this information availszble the
effect of thesc sediments on the lithology end structure of younger
deposits can bé assessed with considerable more relisbility.

LAIBOO COMPLEX.- The Complex is cowposed of a variety of lgncous
and metamorphic rocks whilch outcrop chiefly in 2o belt between tho
Devonlon gcdiments ond the ombter scarp of tho King Leopold Ranges.
Rock types indcntificd during widely spaced troverses over these rocks
include greonitic rocks, acid porphyry, dlorite, dolerite, oplite,
basic and acid lgncous lovas, schist, znelss, cuartzite with numcrous
quartz reefs. Practically nothing is Imown of thc complex structure
of these rocks and the ngc has becn tentativcely considered Lower
Proterozole and mzy include rocks of Archacozole agoe
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Small arcas of the Complex have been mapped where they outcrop
cmonigst Devonian sediments adjacent to Pillara Range =and the southern
Outcamp Range. Schists associated with sharp folding in the
quartzites of the Oscar Range are pronably rocks of the Lamboo
Complex.

Mineralisation has been known in rocks of the Lamboo Cowplex
for many years as the originnl gold discovery in Western Australia
was in rocks of thés age near Halls Creck, Subsequently, small
qualtities of lead, tin, mica, beryl, wolfram and c:7wollte have
been mined intermittently.

KING LEOPOLD FORMATION. Definition. = The unit outcrops typically

in the King Leopold and Pr.clipice Ranges but has a much more

cxtensive area of outcrop cast of the present mep coverage in areas
which have not been systematically mapped during this survey. The
sediments which are mzinly quartzites in outerop, unconformably overlie
the Lamboo Complex and core unconformablc over laian by the Mornlngton
Volecanics,

‘Lithologz,é Althougino detailed work has been attempted 1t 1s consid-
"ered probably that the greater part of the sectlon will be quartilte

although the possibility exists that some shaly beds are inter-
bedded., In places the basal beds are conglomeratlc ond contain well
rounded cobbles and pebbles. Conglomeratic quartzites are a feature
of the strongly folded beds forming the Oscar Renge and which 1t 1s
consldered are probably portlon of this Formetion.

Thickness.- No relicble estimate of thickness can be given without
Turther study of the Formation.

Agc.~ No fossils have been observcd in the Formatlon and an Uppor
Proterozoic age hes been tentatively assigned,

MORN INGTON VOICANICS. Definition.~ The formatlon is typically devd-
oped in the vininity of Mornington Homestead (Long. 126° 06' E.,

Lat. 17° 31' S.). The form .ation also outcrops between Precipice
Renge and Lady Forrest Range and north of Mt. House Homestead.

- Further erecas of outcrop have been obaorved north and east of the

accompanying wmap coverage.

The Volcanics unconformnrbly overlie the King Leopold Formation
and are conformably overlaln by the Warton Beds.

Lithology.- The formation hes not been examined in detail‘but during
rapid reconnalssance traverses the following rock types were observed. ;.
greysgreen, donse, fine-grained andesite, in places auygdaloldal,

.medlum-grained dolerite.  Indurated shale =nd quartzite occur

interbedded inthe sequence end intrusions of basalt and quartz iIn
the form of dykes and valma were noted. :

Thickness and Age.L No estimatc of the thickness of the formation

can be given and the age has been tentatliv: ly assigned to Uppoer
Protorozoic.

WARTON B;DS. Definitions.~ Outerops of the formation are typlecally
developed in the Warton Range (Long. 1260 27! E,, Lat.l7° 24! S.)
and o large area to the north along the Hann River, east towards
Tobléland Homestead, and the Procipicc Range. Bhe unit has a
8imilar pakterr on aerial photographs to the King Luopold
Formation. Outcrops examined contained well bedded, medlum
grained to fine conglomeratice, white to 1light brown quartzite,
red mlcaceous sandstonc and shalc.

The unit is aovarently conformable with the~undor1 ring Hornlng-
ton Volcanics and is overlaln unconformably both by 7alsh T1llite and
Mt, House Buds,

Thickness ond igce.~ No ostlmote of thickness con be glven ond tentat-

lvely @n Upper Protorozole age hos been assigned to the Warton Beds.
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WALSH TILLITE. Definition.- The formation was originally examlned
and named in outcrop on the headwsters of Walsh Creek (Long. 125°
35' E. Late. 17° 12' S.). From a study of oubcrop and aerlal
photographs further outcrops of the Tilllite are presumed to ococur
near Glenroy Homestead and alonﬂ "the Hann Wivog. (Fige ) e

The formation unconformably overlles the Warton Beds and 1is
conformably overlain by the Mt. House Beds.

Lithology.~ In the type area on Walsh Creok the formatlon consists
of an extremely unsorted sedlment ranging in slze from silt to
boulders (up to 7 feet across) and in which beé&ding 1is absent or
very crudely developed. The matrix conslsts of grey-green and red
siltstone and unsorted sandstonc. Erratlcs are predominantly .
quartzite of types occurring in. the Warton Beds, together with
rare igneous rock types. 3oulders are comuonly faceted and show
striations.

Thickness and Age.- The formation is a lensing vnit with variabl@
thickness. No estimate of thickness 1s possible without more detailed
work., MNo evidence of the age of the Tillite has been dlscovered
and it is tentatively jlaoed in the Upper nroterozoic,

MT ., QOUSE BEDS. Dofinition.- The unit has an extensivo distribution
on the Kimberley Plateau " . (Fig. ) and beyond the accompanying
map coverage. The type area was examined in the vicinity of Mt,
House (Long. 125° 44! E., Lat. 17° 08! S.) Where the Beds unconform-
ably overlie the Warton Beds and conformably overlle the Walsh |
Tillite. Wo younger sedimonts were observed to directly overlie the
Mt. Hoi.se Beds,

Lithology.~ The section in the Mt. House area consists of inter-
bedded silstone, sandstone and quertzite with bends of limestone
and dolomite. The sediments are intruded by sills of doleritc.

Thickness and Age.~ No cstimate of thickness is avallable a% this
stage. Fosslls have not beooen observed in the formation but a

diligent search in the calcareous bands may cventually reveal the
presence of reccognisable fossil remains, For the nresent the unilt
is placed in the Upper Proterozoic but there 1s a possliblllity that

~both the Walsh Tillite and Mt. House Beds are of Lower Cambrlan age.

PRE-CAMBRTAN CORRELATION .- From time to time various authors have
attemnted correlatiors between the Proterozoic sedimonts from the .
scveral baslns on the Apustrallan Continent, and iIn particular the
Proterozoic scquences in Western Australia (Nullagine and King
Leopold Ranges - Kimberley Platecau), Worthern Territory (Katherine-
Darwin area) and South Australia, (Mt. Lofty Ranges, Flinders
Ranges) » Although the avallable stratigraphic information on these
sequences 1s improving rapldly, 1% is now apparent that much of

the provious correlatlon was based on both meagre and unsound
evidence (often entirely on similarities &n lithology), The stage
1s now aporoaching when morec rellsble correlation may bo nossible.
It 1s apparent that more detailed stratigranhic studics are
roquired on the Proterozolc secctions of Western Australia and theo
Northern Territory before reliable corrcelations can be made with one
another and the now well-lmown sections in South Australia.

At present all thatcan be 8:id 1s that the Nullagino Series
the Upper Proterozoiceof the King Leopold Ranges and the Buldiva
Quartzite of the Northern Territory are probably in part equivalent.
The discovery of what are probably Upper Proterozoic tillites on the
Klmberley Plﬂtrau is of importance and Immediatoly suggosts a close,
though not nccessarily contemporary, relationship with the tillite
of the South Austrolian Upper Protcrozoic. This discovery also
indleatcs that glaclal horizons may be found elscwheré in little
known Protcr0201c sequcnces in Horthorn Australia and if found may
Drovide rclloble horlzons for correlatlion purposocs,
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Correlation of the Lower Proterozoic and Archaeozolc has not
rcached the stage wherc rclioble comparisonscan be atterpted.

@RDOVICIAN (Guppy and Bpik, 1950) Teble I.

The Ordovician beds of the Prices Creek area are the first
fossiliferous rocks of Ordovician age to be discovered in Western
Australia. They arc of particular importanc e-both for their rich
faunal content and their association with the Fitzroy Basln.

This discovery has now shown that the oil "shows, reported from
shaellow bores sunk in this ares in 1922, originated in Ordovician
rocks and not in Decvonlen rocks as was though at the time of drilling.
It is also of interest to recall that the one bore in which no oll
shows were reported was drilled in Permian sediments.

PRICES CREEK GROUP. (New Group) . Dcflnition.~ The type area of the

OrdovicIan Is adjacent to Prices Creek, (Longe. 125° 57! E., Late

180 39! 3,) from which the Group nane has been derived. The outcrops
cover an area of approximately 12 square miles along the south-west
scarp of the Emanucl Rangee. The major port of thc outcrop is in the
form of low rises with outcrops confined malnly to the few creeks;

the upper dolomitic formation forms sharp ridges and bold outcrop which
contrasts sharply With the underlying shalc and limcstone.

The Prices Creck Group containstwo formations, the Gap Creck
Formation and the Eacnuel Formation, cnd underlies the Middle
Devonian Pilllara Formation are obscured by faulting and the overlap
of Pormion sedimcntse.

Althougdh it appears likcly tha*t the rocks underlying the

‘Ordovicinn scdiments will be of Pre-Cambri-n age, thc possibllity

cxists of overlap over older Polaeozoic sedlments.

Thickness.~ The Prices Creck Group has an oubcropping thickness of
2,450 feets This thickness nmay be appreciably increased 1f future
bor1n~ should penetrate the remaoining subsurface section,

EMAN UAL FORMATION (New Formatior). Definition. At the type locality -
along Bmanuel Croek (Long. 1250 55'"E,, Lat. 18° 39' S. § the
Formation consists of 1,670+fcet of marine sediments. The dlp of
the Formntion is low ond veries between 10° ond 18° to the north-
east with a revorsal of dip towards the basc of the section.

The Formation conformobly underlies the Gap Creek Formation =nd

the base 1s not exposed. . ' '

Emenucl Creck was named durlng the survey after the ownor of
Christmas Creck Station.

Litholog[.~ The Formation consists of outcrops of weathered shale

or marl with interbedded harder bands of limestone. Except along
Emanuel Creck, where o reasoncble section 1is exposed, outcrops are
poor ond consist of low rises with loese fragments and are baroly
vislible on aerial photographs.

The Formation is richly fossiliferous throughout the scoctlone.

fhickness.- The sectlon in Emznuel Creck is the only surface
section avallable for study. The measured thiclknews was 1,670 feet,

Polaocontology and Agee~ Tho lowést fosdiliferous bed in the

Emonuel Formation contains the brachiopod Obulus which indicates
Tremadoclan (Europe) or Ozarkien (U.S.A.) ago (Table 2). Therc is
no Indicatlon of any break at the basc of tho outeroopping scguence
-nd thercfore lowcr beds of Ogarkinn and Possiblly Combrisn can be

. cxpected. The Qbolus-boaring limcstone is overlain by limestone

with osaphids of the ¢ genus Xencsteplum Walcott, o Lower Ordpviciun
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(Canadian) trilobite. The upper beds of tnc Emanuel Formatlon

contain 4 rich fauna of asaphids, »liomewids, gastropods and

nautiloids with interbedded graptolite-bearing horizons
(dichograptids). 4 new ascphid genus which con be compared with
Opygites (Ogygia of older tezt-books) is represented by several
specleg. The highest beds of .the Formation arec composed of

limestone ond marl containing 2 telephid genus which contlinues into the
iower beds of the Gap Creck Formation.

GA? CREEK FORMATION (New Formation). Definition.- The formation is
nemed from the type locality near Gap Crock (LONge 12850 55! E., Lat.
180 38' S.) and consists of 780 fect of marine sediments. The
Fovmatlon conformsbly overlics the Emonuel Formatlon end underlics the
Devonian (Pillarc Formation) with = slight angular unconformity.

The dip 1S low and renges from 13° to 15° to the north-east.

Lithology«~ The change in lithology between the two Ordoviclan
ormations is well marked. The Gap Creck Formatlon is resistaont
tc eroslon and crops out as strik ridges with wellemcrkcd bedding
and o distinctive brown colour. The sequence consists of silty
dolomite and dolomiticsandstone with bands of sandstone boecoming -
more conmon towards the top of the unit.

Tﬁickneﬁs.~ Evldence of repetition of'éootion was obtslncd adjacent
to Gap Sprinc. The section measured contained 780 fecet of sedimonts,

Palasontologr and Zgo.-The Formation contains an illsenld, possibly
Bumastus, tozgether with other trilobites. A plectambonold brachilopod,
Spenodonta hoskingiae Prendergast, 1s present in abundance and was
ori inzily described as an Upper Pulasozoic fossil (Prendergast,
1935). The Gop Creck Fronmatilon 1y be correlated with the Lower
Trention of the Unitcd States of America (Toble 2). Co

- DEVONIAN (Table 3.) .

+

The sedlments of Devonian age arc of donsiderable‘imnortance
8 they constitute, together wilth the Ordovician sequence, the
most likely source rocks for petroleum in the area.

The outcrops are confined to a comparatively narrow belt cextending
for a dlistance of 180 miles along the eastern margin of the basin
in a positlon which represents the marginal area of marine
sedinentation during the Devonian Period.

A8 2 result it 1s clear that the suberops of Devonlan
gediments will not necesserily be representative of Devonlan
sedimentation in the extensive area now covered by younger sediments.
These outcrops do provide the information from which can be deduced,
in 2 general way, the tvpe of sediments thet can He expected elsewhers
in the Fitzroy Basin under varying environmental conditions. ‘

For these reasons particuler attention haes besn directed towards
the study of the outerovoing Devonion sediments. The conclusiéne -
reached in this paper should be modified from time to time as
further information becomes avalilable during future borlng projeccts.

PILLARA FORMATION (Now Formation). Definitione. - The Formation

lg the basal Divonian Formation and unconformably overlies elther
Pre-Carbrlan or Ordovician rocks, The Formetion is unconformably
overloln clther by Saddler Beds, Mt. Pierre Group, Brooking formation
Sheep Camp Formatlon, Fossil Downs Group, Oscar Formation, Springs:
Formation or Nop ler Formation. (See Plate ) e ‘

The ¢ seetion was examined in the Pillara Range ot Mewjous Gap
(Long. 125° 52! E., Lat. 180 24! S.) whcre 2,000 foct of section was
ticansurcd., ’
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TABIE 2: STRATIGRAPHICAL UNITS. "AUNAL STAGES.

-AMND

TIME CORRELATION OF THE ORDOVICTIAN IN PRICES CREEK AREA,

Weda

-~

*

.

Stratigraphic Units.

 Faunal

b

Tentative time Correlation

Faunal;Sequence with
; ; Ordovician of U.S.A.
Upper Middle Devonian: Stages . ;
—billera Limestone Zone Fossils ? Paunal Assemblage i
Unconformity ‘ i
; ) . 1
! Gap Creek { I1laenus (Bumastas)
v Spanedonta i pliomerids (Ectenombus) Lower Trenton
¢ L= i Isetolus, several genera of
Formation i gastropods, Ostracoda etce
: M ,
Prices : , [ - Asaphides, Asaphellinae,
Creel Emanuel IV, Telephide. i Pliomeridae, Agnostidase, :
Group. %iClitambonitidae. Chasian
%ower & Formation 11i. Dichograptics, - Ostracoda, Conodents,
Middle ) nautiloids a»l new : Bellerophostacea, ssveral Canadian
Ordovician genus o asaphids general of Gastropoca
’ ' f including -
Il Kasosteglium Plethospira.
I. Obolus Upper Ozarkian
' Base not:seen
& E
-
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The Formetion is widely distributcd thrcugh the outcrobping
belt of Devonian rocks. Detalls of the aistribution ore rccorded in
the acoompanying Table 3.

Lithology;- Although the Formation has such @ wldesprcad dev010pnont
the lithology 1s compeorablyg throughout and 1lndicatss stable
environmental condltions over the exposed arca of dcp031tion.

In the Oscar and ¥aploer Ranges outcrops are restricted to
thin erosional relics, whereas in the Gelkle Range and to the south
ag far as 01ld Bohemia area thick sections of the Formation are
pregserved.

Two main units within the Formation are recognisable in all
outcrops wherc sufficient secction has been preservecd. These consist

"of o basal elastic section overlain by a thick section of blostromal

limestone tending towards a biohermol limestonc in somc arcease

In the area south of the Fltzroy Riv er the basal clastic section
is thin with 2 measured thickness of 125 feet 2t the type section,
Forther to the north clong the eastern maorgin of the Oscar Ploteau,
and ctlhvindjana Gorge in the “Tapler Rangce, tho basal clastlcs arc
up to 300 feet thick,

Overlying- -thc bagil unit is o thick: section of blostromal
limestone consisting of be Wed to massively bedded limestone with
some lenses of clastic limestone deived from contemporaneous

erosion.

The bods become riore massive towards the tep.of the section
and biohermal and reef growths have been ouserved i1n Bufle Gap
end near G.lkle Gorge.

Type Section - Plllara Formatioh - denlous Gap

Thickness
ifoet
. 1 . \&
Limestone, brown, massive with brachiopods and corals 105 2015
Limcstone, 1ight—broWn, rich fauna of brachiopods 173 Igﬂl\
Limostone, grey, massive with corals and orachlupods.
Bed with brachiopods at bas . : 74 1737
Limestone y1light-brown, massive with corals and ‘
stromatoporoids, brachiopod bends. 567 1663
Limestone, .light-brown, messive with corals and
gastropods with bonds of grey-brown limestone with
crinoids, ectc. . . 387 1096
Limestone, light-; s i, massive, cavernous with corals ,
and brochiopods near base. ' - 387 709
Limestonec, light-brovn, massive with corals. : 67 322
Linestone, light-brown, maggiv~ ~itil COr'ale and
brachiopods. : b 255
Lincstene, 2ipnt-brown with gastrooods overlying nassive
s vy llaestonc with lerger pelecypods and brachiopods.
Grey shelly limestone with brachlopods at besc. 85. 210
Liniostone, light-browm, sandy with thin bcds of calcarcous
scndstonce _ 25 125
Limcstors, grey, sandy with dbrochiopods ond gastropods 20 100

Lincstonc, grey, sondy witl/Antorbedded siltstonoes 50 80
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Limestone, brown, arkeslc with peblles ot fine conglomerate
including grantic fragments. & 30
The {igures in columm 1. 2re the thicknesses of the individual

“uhits described cnd the figurces in Column 2. are the cumulative
trickness$s of the units.

Thickness.- The thickest outcropping section of Fillara Formation

is 2,015 fect measured ot Menjous Gap. Elsewhere, owing chiefly

to erosion cnd overl:, of Upper Devonlan, the outcropplng thickness
1g verioble frow 2 fow feet up to hundreds of feet.

Palaeontology.- Massive sgstromatopordid biostromes with localised
bioherms constitute at large portion of the Pillara Formatlon.,
Although the orgaonic structures have been fequeontly destroyed by
recrystallization, many forms should be distinguishable from
detailed collecting. The well-bedded bilostromes of Amphipora
ramoss and assoclated Prismatophyllum dominate; in general, only
et the base of the stromatoporoid blostromes; higher in section
they are rcplaced by more massive formse In the Imanucl Ranges,
Amphipora persists throughout the section. Brochiopods and
Gestropods are assoclated with the atromatoporoids at the base but

‘are unusual in the upper beds. Thc strematoporoid blostomes are

rcplaced in even higher heds by coral und brachiopod biostromes'
wlth local bloherms,

Large thlck~shelled brachiopods and lamellibranches (up to 2
and 3 inches across) are associated withthe basal assemblage of
Amphipora ramosa, Prismatophyllum brevilamellatum, and Murchisonia,
in practically all locclitles in thch the basal beds of the
Pillera PFormation are found. :

The fauna i&nmtified from the Yormation is 1listed by Telchert
(1949, p 10). Rocent work by Hill has added to 2ond- amended the
corals listsd. (Palaeontological work on the lerge quanil$y
of Devonlan meterial collected during the present survey hes not

beon studied fully and as sevcral years will clapse before publication.

the present status of palaeontologlcal kmowledge will be indicatad
under each Formztion or Group). .

SADDLER REDS. (“ew Unit) Dcfinition.— TheSaddler Beds, whlch 1s the
basal Upper Devonian unit), has a comparatively limlted distribution.
The type arez is in the Saddler ﬁills along the north~east slde

of the Eﬂunuol Range at Long. 125° 56! E. Lat. 186 36' S. Further
areas of outorop are know from north of the Plllera Renge, Bugle
Gop, Hull Range snd a small area on the Oscor Plateau.

The unit unconformably overlies the Pilllara Formetion and
1s conforwably overlein by one of the following units:- Mt. Plerra
Group (in the area south of the Margaret River), Fossil Downs

. Group (in the zrea betwcen the Morgaret River and the Filtzroy

River ) and the Napier Group (on thec Oscar Plateau).

Lithology.-~ The ‘Saddler Bods cro notable for the rich fossil Fauna
thoy containe. The fossils are frequently silicified and
ferruginiscd giving the outecrop a Yery characteristic surface
apPearonce,

4 scction though the wjit is glvon below from the outcrops
north of tho Pillara Range.
Sectlon, Saddler Beds, Pillara Range.

- Thickness
ocet
, . 1 2
Limostone, sandy wlth calcarcous ssondstonc ond dark
ond light groy llmestone 85 -850
Limestonec, grey-brown clastic with brachicnods and
corals 168 775
Linestono, brown, sandy. 72 606

Limestonc, c¢lastic with corals ond bonds of sandy »
: . limestone . 154 534
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Section, Saddler Beds, Plllara Kingoe

: . ' Thickness

¢ . . ’ L ZfeeE)-—

Limestone, grey-brown sandy with corals, brachiopods, l. . 2

gastropods. , 116 380

Limestone, groy-brown with breachiopods : 14 264

Outcrops poor, gentle foldlng 40 250
Limestone, 1light brown, sandly llmoutone with corals

and brachiopods : . 60 . 210

Limestone, light brown with genlatites, nautilolds,
brechiopods, corals. Fossils replaced by limonite. 40 150

Limestone, grey-brown, with shelly limestone at base,
Corals, stromatoporoids, brachlopods, trilobites 110 110

Thickness.~ The thickness of the unit varies frow one area %o
another. Measured sections indicate 2 range from 500 to almost
1000 feet. =

Palaeontology ond Age.- The 8addler Beds arc cquivalent to the
Atrype Beds of Teichert (1949) and tho list of fossils on page
11 indicates the comparative richness of the fauna preservecd.

.The prescnce of immoture Mentlcoceras end corals with Upper

Devonian affinities indicstes a Frasnian ge for these Beds. It
1s considered that further palacontologlical studies willl prove
conclusively the Upper Devonian age of the Saddlor Beds.
MT. PIERRE GROUP. (Rcdefined). Definition.- The tcra Mt.
Pilerre Series was orlginally appllied by wade (1936) to the

o limestones in the vicinity of Mt. Pierre, Bugle Gap and 01d

I Bohemia, etc. The Mt. Pierre Group, as rodeflned includes tho
Mt. Plerrc Seriles and the Gogo Stage, which Waode cousidorod wa
Carboniforous.

In the type area.-between the Pillara Range ond Neddlecye Rocks
(Long. 1250 52' E., Lat. 180 17' S.) the Group consists of
over 2000 fecet of marince scdiments.
. The Group conformably overlies the Saddler Beds and is overlain
by both Falrfield F:oiovw-usion ( in the Mt. Pilerre arca) and Bugle
Gap limestone (a2t Busle Gop) .

In the accomponying stratigraphic table the Group has been
divided into two units, 2 lower No.l0 Formation and an upper
No.5 Formation. These units are distinct morphologlcal and’
lithologlcal units. Owing to ‘the limited time avalleble in the

" field they have not been mapsed individually and sre included in
the Mt. Pierre Group on the accompanying Maps.

No«10 FORMATION (New Formation .). Definition.- The Formation

1s the developnent of concretions of various sizes, a feature which
'is restricted to this Formation. The lithology cf the Formation

is 1llustrated by the following section which was mcasured in the
arez north of the Plllara Rango.

Scction No.l0 Formation. Pillaro Range

Thickness
(feet)
1. 2,
Slltstone, calcarceous, thinly beddod with light-browvm
limcstonc at top contoining scaphopods, noutilolds, ,
brachiopods and gastropods, 70 990
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Section No.10 Forumetion. Plllara Range. Contd.

Thicknoss
' (foect)
Limestone, light-brown, withobundant smal’ spheroldal 1. 2.
concretions, A .10 Q20

Limestone, light-brown, sandy, with conerctions contalning
amall brachiopods. 165 910

Yo outcrops, probably mainly sandy or silty limestone
end slltstonse. ‘ 485 745

Limc¢stone, grey-brown, sandy with brachlopods, scaphopods,
nautiloids, coccesteﬂn remains in concretions. - 260 260

Thickness.~ The’ only complete section available in the area

is the section dcscribed above. Elsevherc the sections are elither
incomplete or poorly exposed, The 990 fect in the section descrlbed
probably represcnts the maximum thicknesgss of the Formation in the
area. A similar but poorly exposcd scection hos been examined in the
areo north of the Dmanucl Ronge, adjacent to Longs Well.

Palacontology and Agc.~ The Formation has becn included by Teichert
in his Manticoccras Zone (or Stage I of the type section in
Germtny) . The Formation is characteriscd by Buchiola =nd other
lomellibranchs associated with numerous Tentoculitcs, small straight
nautiloids, some ostracods and ccecesteian rencins in grey shale,.
platy -limestonc, silty limestone concretions and siltstone.
Timanites and kocnenities, restricted to thelower part of Stage I,
occurin thesc beds. although geniatitcs were cbserved in the
underlying Saddler Bcds and in the overlying No.5 Pormation,

they are not known frowm the No.l0 Formation aond spparcntly indlcote
unfavourable environmental conditions during the deposition of

this Fommation.

The zge Indicated by the fauna 1s Frasnian.

NO .5 FORMATION (Ncw Formation). Definition.- The Formation forms
tho upper unit of the Mt. Plerre Group and overlies the No.5 Format-
ion conformaobly and is overlailn by the Fairfleld Formetion and the
Bugle Gep Limestone. Although conclusive evidence has not been
obtained thore is a possibility of a minor unconformity at the top
of the No.5 Formation.

The type area and section is in the No.5 Bore - Neodlo- ~-eye
Rocks arez (Long. 1250 52! B., Lat. 18° 17! S..

Lithology.~- The Formation conslsts almost entirely of siltstone,

limestone and combinations of thesefock types in varying proportions .

A dlstinctive feature of the Formation 1is the red colour which is

consistently found. The colour, together with thin beeding

and fossil content, has resulted in a rock type which 1s rcadily

;goognisable throuohout the area of distribution south of the Margarot
VGr.

The type scction @hich was exanmined and complled in the arca
between the Pillara Range and Needle-cye Rocks is featured below:-

,Scction No.5 Formation.

Thiékness

: {Teot)
! . 1. 2o

Linestonc, red-brown with genlatites 15 970
Lincstone, light-browm to ﬁhitg.'. : 10 955

Lincstone, light-brown to whito, clastic ‘ 10, 945
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Section No.5 Formation., {Contd.) Thiclkness

. \ . (feo
1. 2
Limestone, brown, silty .20 936
Limestone; light-brown, crinoid fraguents 5 918
Limestone, red-brown and grey w ith gonlatites, ‘
nautlloids and crinocids., 105 910
Limestone, red-brown, silty, goniatites - 60 805
Limestone, red-brown, silty, unfossiliferous 35 745
Limestone, red-brown, silty goniatites, nautilolds, .
corals crinoids. 125 710
Limestone, red-brown and 1ight-brown with | :
- gonlatites and crinoclds ' - 140 585
Outcrops rare, probably mainly thinly bedded, red and
light brown marls, calcareous shale, silty limcstone ~- -
Limestone, sandy =2nd slltstonc ’ 270 445
Limestone, fine grainod, white with corals 15 175

Siltstecne, calcareous and calcarecous sandstone
with corals at bass,. ’ 160 160

Thicknouss.- The section described 1s the most complete ssquence

of beds avallable. The 970 feet recorded does not: include. the
section in which no outcrops are avilable. The total thickness there-
fore probably exceoeds 1000 feet. The Formation orobably varles in
thickness from nlace to place but as far as could be seen does notb
excoed 1000 feect slsewhere in the outcrop area.

Polaeontology and Age«~ The Mt. Plerrc Group contalns a faunal
aggseublage unique In the Devonlan of Australia. As mentloncd
proeviously, Teichert (1949) has estoblished that the succession
of armonold forms in the Mt. Pierre Group 1s similar to the type
succession in Germany ond he has recognised four palaeontologlcal
zonés which correspond closely with the lower four stages in
Buropes - o

All four stages, viz: Stagé 1 (Manticoceras Zonc), Stage 2
(Cheilloceras Zone), Stage 3 (Sporadoceras Zone) and Stage 4
( P roductella Zone), are represented in thoe No.5 Formation.

The¢ fauna rcopresentative, of the For matlen, is listed by
Teichert on pages 17-21. ) ’

The age of the unit is mainly Famennian but the prescnce of
Manticoceras indicates a Prasnian age for the lower most beds.

J8 CONGLOMERATE (Re-defined). Definition.~ The formatlon was
originally nemed J8 Beds by Wade (1936} who consider they were
.Perubn glacial moraines., More recent work by Telchert and the
writor has shown conclusively 'that the formatlon is of Upper
Devonilon age and o conteuaporary facles of the No.10 Formation.

Tho formation unconformably overlies either Prce-Cpombrien or Pillaora
Formaotlon 2and in placcs also unconformobly overlles Mt. Plerre
‘Groups Tho Formation intorfingoers with ond completely roplaces the
‘riarince sedlnonts of the No.10 Frrmdbtion in locaolities 1n the

Virgin Hills and Sparks Rangce - -
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The type area was examined in the viclnlty of Trige
Stations J7 and J8 (Longe. 1260 11! E., Lit. 18° 35! S.). in the-
Sparke Range.

Lithologye- Although the féormation is malniy conglomerate, the
sediments fange from boulder conglomerate, with boulders as
large es 12 feet. across, to fine greywacke and rarely siltstone.

The grain-size varies from east to west away from the
source of the material with coarse clastics in the Sparks Range
to medium and ccarse, crnss-bedded, greywacke and silty sandstone
with conglomerate lenses, in the Virgin Hills. :

The coarser clastics are commcnly unsorted and consist of
accumulations of boulders, cobbles and pebbles in a pebble
conglomerate, fine conglome rate or coarse greywacke ground mass.
The phenoclasts are subrounded to sub-angular (a few show polishing,
faceting and abrasion marks), and consist of 'quartzite, schist,

-gneiss, granitic and basic rocks. Ouartzite has provided a large

proportion of the phenoclasts. The basal portion of the sectlon at
some localities (R21, 39 and NH26) copnsist entirely of angular
fragments of limestone derived from nearby outcrops. The cdcareous
cementing material in the finer grades of the Conglomerate was

also derived from the Devonian limestone.

Bedding is rarely visible in the coarser clastics and where’
present 1s defined by lenses of finer material and a tendency
towards grading of the conglomerate. Cross-bedding is characteristic
throughout the formsastlon, pnarticularly in the gregwacke of the
Virgin Hills where dips to the weut of between 15% and 20° are frequent -

Thirknesgs.- Aporoximately 1000 feet of sediments of the formation

have been preserved at R203 and R239 in the Sparke Range. Prior

to erosieu the formation was thicker but no estimate of the origlnal
thickness can be given. The formation becomes thinner westward
where 1t becomes interbedded with the lit. Pierre Group.:

Palaeontology and Age.- The formation 1ig typically unfossiliferous

but thin beds and lenses of lisestone (R1l) are present and contailn
Upper Devonian fossils. PFossils are common the clastic limestone
found in the conglomerate and the faunal assemblage may be elther
contemporaneous. with or older than the deposition of the conglomerate.

Origine.- Previous reports by Wade (1936) and Rseves (1949) have
suggested that the J8 Conglomerate resalted. from glacial action.

It is now clear that the formatlon has a torrential origin and umay
be described as a fan-conglomerate (Telchert (1949) ). Although
some boulders . exhibit faint striations and crude faceting i1s common,
both these features m:y be found in fan-conglomerates. Boulder
clays are not repnrsesented in the formation and the gradual change
from coarse to fine clastics from scast to west is a normal rcsult

. of deposition by swift flowing streams.

. Whether reprosnetatives of J8 Conglomerate ( and the other
conglomerate formations) wlll be found farther to the west under tho
cover of Permian sedimert s is not knovm. If they do occur it is
llkely that they will be confined to relatively narrow channels for
some dlstance to the wcst from the outcrops.

South of Trig. Station 'J9 interbeddod conglomerate, sandstonc,
siltstone abut against the hills formed by the J8 Conglomcrate,
Although thesc sediment s are similar in some respects to the J8.
Conglomerate the hizher degree of grading and the prescnce of layers
of siltstone and probably shalc indicates they arec part of the Grant
Formation of Permain age.

BUCGLL GAP LIMBSTONE (Now Formation). Dofinition.- This for mation,
which was previously included in thce XMt. Plerre Serics by Wade,
overlics tho Wo.5 Formation and is unconformably overlain by
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Lithologye.~ The type sectlon is o wonotoreous sequence of highly
jointed, bedded znd massive tending towards biohermal, light-

brown and white limcstone. Although some beds are rich in A
brachiopods, many of the fossils have been destroyed by diagenesis.

Palaeontology and Ages~ Thils formation includes Stage 4 and the
Productella Zone of Telchert. Fossll remcins are comparatively rare
but a more detailed search will probably reveal the presence of more
speclese. Grinoid frogments, four specles of brachlopods, gonlatites
oand trilobites have becn observed but no detalled determinatioms have
boen attempted. ' ‘

FOSSIT. DOWNS CROUP (New Group.) Definition.- The complex Upper
Dcvonlan scdlmentary sequence north of the Margaret River on Fossil
Downs Statlon has been given a new group name to distingulsh 1t from
the equivalent but more simple sequence south of the river (Mt. Plerre
Gresw) . The Group is typically dovelendd north of jfessil Dovm Homosber
(scc accompanylng maps). at Long. 1250 47' E., Lat. 18° 08! 3,

The Group unconforuably overlles Pillara Formation aond 1s overlailn

by the Falrfield Formation. The marine sequence interfingers in a
complex manner with the contemporcneous. conglomerate formations - Stou
Creek Conglomerate, Burramundi Conglomerate and Mt. Elma Conglomerate-

Iithology .- The marine sequence of the Group consists of beds of
calcarenite, clastlc limestone, sandy and sllty limestone and
typical small and scattered biohermal growths. Beeding 1s thin

and well-bedded and the colour is characteristically red and red and
white mottled. The scquence 1s essentially o shallow water clastic
sediment with =2 persistent tendency towards reff formation. ‘

Palaeontology and Agee.~ The fossil content indicates the presence
of Stages 1 - 3 of the Upper Devonian and a depositional time
range Cclosely cowparable with the Mr. Plerre Group (see column
section Plate ). '

STONY CREEK CONGIOMERATE

BURRAMWNDI CONGIOMBERATE. (New Formations) :

MT. BLMA CONGLOMERATE, (Definition) .- These fanconglomerate
formations are found on the morgin of the basin as facles variations
of the Fossil Downs Group and are tho aporoximate time equivalents of
the J8 Conglomorate, south of the Margaret River. Outcrops of the
formations occur at Long. 125° 56! E., Lat. 17° 57! 3. (Stony Creek
Conglomerate), Long. 126° 11' E,, Lat. 180 02! S. (Burramundl
Conglomerate), Long 1260 14! E., Lat. 180 14! S, (Mt. Elma Conglonerat .

The formations unconformably overlie either Pillara
Formation or Pre-Cambrian.

Lithology - The sedirents are essentially the éame as those
described from the J8 Conglomerate on page 29.

Thicknesse~ Tho sections exposed are again limited to approximately
200 feet or less. On the basis of obsocrved dip values the formations
arc estimated to be 1000 feet thick.

Agee.~ The formations are confined to the Upper Devonian =nd were
deposited approximatcly during the same time rangc as tho J8
Conglomerate but with rore restricted arcas of dcposition.

SHELP CAMP FORMsTION. (New Formotion). Definition.~ The Formation
1ls rcstricted to a comparatively small basin of marine scdimonts
lumediately north of Gelkie Gorge at Long. 125° 44' ., Lot. 18°
£¢! S, The formation unconformably overlies the Pillara Fr.wation
ond 1s conformably overlain by the S rlags Formation.
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Lithologye.~ The Formution is essentlally a clmstlc Formatlon
consisting of a well bedded to nsssively bodded segucnce of groy,
light brown, red, 2nd mottlod clastic lime.tone, bilohermal
limestons, colitliec limestone, sandy and ailty limestone and

probably calcererite. The Formation has a2 typleal red colour similar tc

.that of the Mt. Plerre Group and Napler Groun.

The clestlc material is partially derivcd fron erosion of the

. underlying Plllara Formatlon and partly from contenporaneocus

erosion during sedimentation.

Saanll and scattered oiohormgl ¢rowths were observed
throughout the sequence but were inhibitcd by thée adverse lInviron-
meatal conditions and did not recch major developnient.

Thickncss.~ The section measured indicated a thickncss of 2,600
feet, It 1s possible that tho section may be slightly thickcr
in othcr sections,

Palacontology and Amee- The fauna of the Fornation h 8 not beon
exaniined. By comparison wlth the better knownMte. Plerre Group

it 1s suggested t het probably Stages 1 to 3 of the Upper Devonilan
mey be represented. The virtual absence of the goniatite fauna

in the croc north of the Fltzroy River crcates problems in raplds
field correlztions and requires more detolled anslysls of the fow
gonietites and nautiloids available together ¥ith the impoverished
fauna of ather ordcrs.

SPRINGS FORMATION ("cw Formation). Definiticn.- The Springs
Formation 1s a comparatively steeply dlpping Formotion a&ong the
southern flank of the range from BroXing Gap (Long. 125" 40! E.,

2t. 180 06t S.) to Fossll Downs Houwestead. The Formatlon overlies
Pillars Formation unconformably ond is a facles veriation of at least
the upper beds of the Brooking and Sheop Camp Formations. It 1is
comparchble but not continuous w1th the Oscar Pornation whioh fl anks
the Oscar Range.

The Formaticn is overlain by the Pairfield Fromation but the
contact is no@@xposed. ' ~

Lithology.-Tho ¥ormation consists of thia bedded, mediﬁm bedded and

some masslve beds of chlefly calcaronite with fine to coarse llmestone

breccia, colitic limestone asnd rarely sandy limestone. The massive
beds are restricted to the coarse clastic limestone which occurs
as lenses In the Formation. Biloherm masses are also sporadically

~developed but are not an important feature of the Formation.

Thickness.- Tho secction measwred through the Formetlon has a
thickness of 1,140 feet, As outcrops of the. upper part are not
well exposed tha thicknoss of the couplete Fornation may excoed
thls figuro.

Pelacontology and Agce— The founa of the unit has not been

exciined but the fosslls observed, together with the position of
the Formation in the Upper Devonihn sequ.necc, suggests the presencd
of Stages 2 'nd 3 Purtherpalaoeontological work will be reguired to
doctermine whothcr BStage 1 is present in tho sequence.

BROOKING FORMLTIN . (Wew Fornation). Definition.- The Formation
1s closcly couparable with the Sheep Ceomp Yormatilon and is confined
to a 3cwincncloscd basin in Middel Devonlan scdiments.

- The arco of outerops occurs_in Brooking Gap (Long. 1250 35! E.,

Lat. 17° 58! 3,) whoro the Formation uncoufornably overlics Pillara
or 1ntion wnd 1z ov rlain by the Prirfield Foristlon.. Tho unedr: 4

buﬂs oL Tr o bo latural Iacics variations of tho Oscar and Sprinus
Foruations.
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Lithologye- The sedimentary sesuence 1is simllar to that of tho
Sheep Camp Formation and the two Formatiors were formed under
essentlally the same environmental conditions in limited arcas.
The Formetion 1s umually thinly bedded with mottled, red, light
brown end white clastic iimestone, sandy and silty limestons,
colitlc limestone and sandstone. The beds are frequently cross-
beddcd with a scatterod devleopment of bioherms, tending towards
reef formation.

Thickness.~ A complete section was measured through the Formation
2t Brooking Ga» and resulted in the recording of 3,750 feet of
sediments. ‘ : »

Palaeontology and Age.~ Sec under Sheep Camp Formatlon.

OSCAR FORMATION (New Formation). Definition.- The Oscar formation
is confiined to %the south-west flank of -the Oscar Range from
Brooking Gap, where the Yor mation is replaced by the Brooking
Formatlon, to the vicinity of Mt, Percy. The type locallty is
im'the)vicinity of Linesman Creck, (Long 125° 23! E., Lat. 170
58' S.).

The Formation unconformably‘overlios both Pre-Cambrlan and
Middle Devonian (Pillara Formation) and is overlain by Fairfield
Formation. R : :

Lithology.~ The scdimcnts form a comparativ ely uniform linear
outcrop flanking the Oscar Range. In localitles where they
dircctly overlie an croded surface or scarp of the Pillara

. Formation, the basal beds consist of massive eccumulations, in
situ, frem tho coastal cliff formed by the Middle Devonien
limestone., The basal beds are overlain by medlum bedded
calcaronite and clastic limestone with the normal stveep dip
(250-300) of the Formation. Highcr beds cdnsist of mediun to
thinly bedded calcarenltes together with lensing masses of
contemporaneous clastic limestone and some small biochermal growths,
Penecontemporaneous slumping is a feature of some borizons.

The Oscar Formation is notable for the almost completc absence of
siliceous clastic material (so common in other Uppor Devonian
formations except for Springs Formation). :

Examination of this sectlons have revealed the presence of
small quantities of quartz grains in the rocks bubt, for the most
part, thc rock can be considered 2 cerbonate rock devoid of silic-
sous contaminsticn. ~ -

Towards the north-weat the growth of biohermal masses becomes
more pronounced and although the bedded nature of the Formation
“1s still apparent, there is undoubtedly a strong Lencency towards
reef growth. Further observations arec obscured by the overlap

of Permian sandstones.,

E%&&QQQ&Q&Q@X@,, ge~ No palaesontological work h.s becn
completed on the Tauna of the Formation. By z2nalogy with tho
Springs Formation, it 1s tentatively assumed that Stages 2 and 3
of thc Upper Devonian are vepresented.

N.PIER GROUF . (Now Group) Definition.- The Group outcrops in, and
to 2 large extent forms, the Napler Range. The unit forms tho
northcern scarp of the Oscar Plabteau and the bas. overlapping
bceds have been preserved on portions of the Platcau. Two type
sectlons hove been measured to adequately define the group and
those ~ro leocated near ¥ire Spring on the northcrn flank of the
Osenr Plateau (Long, 125° 03! E,, Lat, 170 40! S.) and at Barker
Gorge (Long. 124° 44' E., Lat, 17° 16! §.) in tho Naplcr Rangoe
The Group unconformably overlies olthor Pre-Cambrian rocks or
1Middle Devonian Plllara Formation and is overlaln by the Fairfield
Formaticn. The contact-with the latter Formation 1s not exposcd.
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Tho Patterson and Behn Gonglowierat :s arc formatlons within
tho Group represen«ing facles variations. These fan-conglomerates
are restircted in distribution and interfinger wlth the normal shallow
water marine facies of the Group. -

. Lithology.- The environmental conditions, under which the marine
port¥fon of the Gooup was deposited, arc essentially the same through-
out the area of deposition. The mzin feature of laterest 1s the
devclopment of blohermal end reef masses along the strike. Tho
section 1s essentially o clastic section throughout the outcrop
areas Although conditions in thig marginal arca were undbubledly
to a large extent unfaveurable for the growth of blohermal masses,
the reef forming fauna was able to establish itself from timo to
time and foru scattered biohermal masses. In more favourable
localitics at Windjana Gorge north to Barker Gorge and in

tne vicinity of Elimberrie Spring, favourableo environmental
condltions existed for reef deveclopment and thick rcef growths have
flourished in these areas indicating that a suitable faunal assemb-
lage for the growth of reefs and blohecrms was in exlstence. The
development was Inhibited in some areas and supported in others

A Apart from the occurrence of the reef messes the group consists
. of a reasoneably consistent section of thinly bedded to medium
bedded clastic sediments consisting of calcareous siltstone and
sandstone wlth conglomerate beds towards the base of the section.,
Clestic limestone, consistingof beds of anguarl fragments of
limestone together with fragnents of the contemporcmeous deposits
in a c¢algarcous silty and sandy base, are a recurring feature

of the section. ‘

The basal beds of the Group,purticularly in the Pandanus
Spring area, consist of limestone .conglomerate and breccla in a
quartlzitic sandy base which it is belleved marks the transgressive
overlap of the Upper Devonlon over the surface of iiddle Devoniean
rocks. ‘

The overlying section, which froquently has the red-brown
colour typical of the Upper Devonian south of the Fitzroy River,
hos been described above and contains scattered blohermal masses
which eventually form large resf wmasses at the top of the section .

Thickness.= The outcropping sectios hos a variable thickness and
measured sedtions range from 2,800 feet in the vicinity of
Elmiberrie Spring to 385 fect immediatir south of Barker Gorgoe.
Although there 1s a possibility that the sectlonils not completely
cxpsed In some localitles the variation in thickness of the
new3ured sectlon 'ls considere to indicate changes in thlckness

of the Group along the -strike.

Paloeontology ond Age.~ No detalled examination of the Group has
been completed. Fleld observations indicate the prescnce of Stages
2 and 3 of thc Tppor Devenian. Furthor work will be rcquired to
establish the presence of Stage 1.

- P.TERSON CONGIOM:RATE. ‘ :

BEHN CONGLOMERATE.  (New Formations). Definitione~ Thesc fan-
conglomerate formiatlons arc marginal facles variations of the
Napisx Group and contaln both terrestrisl and mc ine doposited
sedinents. “The Interfingering with the marine sequence of the
Nepler Group 1s complex and o8 mapped indicates thé distribution
of clearly dofined sedinments of the formations., The formations
outeron in the Pattorson Range (Longe. 124¢ 37! T,, Let. 170 03! S.)
and at Mt. Behn (Long. 1250 05! E,., Late 179 29' S.).

Both formations unconformably overlie Pre-Cambrian,
Interfingor with and,in the casc of the Behn Conglomerate,
replace the normal marinc scquence of tho Nepier Group. The
Pattorson Conglowmecrate is overladn by youngor beds of the Nop ior
Group and tho Behn Conglomerate 1s presunably overlain by the
Pair ficld Formation. The latter Formation docs not outcrop in
the it. Behn locallty and thc contaet is thercforc not cxposed.

i
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Thickness. - No_ accurate figurecs are avallable due to linmlted
exposures. <The Yormaotions have similar outcro: thicknesses and
over 1000 feet of sediments are estimated.

FAIRFIELD FORM.ATION (Re-named) . Definitlon. - The unit weos
originally named Fairfield Marl by Kraus (1942). Rscent work has
indicated that Marl is an invealld designation. The Formatlion was
nared from the Falrfield Valley (Long. 125° 00! E., Lat. 170 35! 38.)
by Krous on the basls of the limlted outerc. in that area.
Sections were measured during the present survey near 12 Mlle
Bore (Oscmr Statlon) znd at 01d Napier Homesteads These sectlons
are poorly oxposed and probably arc not represeatutive of the
Formation as a whole. The Formation overlies the Upper Devonlan
formations of the Napler Range, Oscar Ragnge, etce and 1is
unconformably overlapped by Pcermian sandstone of the Grant
Fermation. ‘

Litholosve- The exposcd scction congists of inter-bedded, grey-
brown, yellow-brown, fine, limestone breccia, calcarenitc, sandy
and silty limestone,warl and sandstone. The sandstone bands
differ from clastics found in older beds in that they are
reletively clean and the grains well-rounded end sorted.

Paleontology ond age.- Telchert (1949) has placed the Formation
in his Productella Zone which corresponds wlth Stage 4 of the
German typc section. The small sestion oexposed has a rich fauna
mainly of brachiopods. ’ '

PERMIA « {Toble 4)

Permian rocks cover a large prcprtion of the Fltzroy Pasin
and extend farther to the south-east to the viecinity of Billiluna
on the Canning Stock Route. They also presumably underlie the

- Mesozolc sediments outcropping to the south in the Great Sandy

Decgert and in Dampier Land Peninsula.

The importance of these rocks lies not so much in thelr
petroleum potentialitiecs as the fact that all the ilmportant :
anticlinal structures are closed in Permian rocks. They also serve
as a vital poart In the industry of the arca as squifors for the
good supplies of sub-artesian water.

GRLNT FORMATION » (Re-defined). Definitlon.~ The Formation derives
Ifs name frow the Grant Range (Tong. L1249 10t E., Let. 18° 00t 3.),
Woolnough (1933) used the term Grant Range Beds for the glaclal
beds ond Wede (1936), apolied the teru Gra t Range Beds to thet
porticn of his Glacial Scrics exposed in the "bagins of the Fitzroy
and Lennard Rivers"., Thesc arc equivalent to his Willanyic Beds
of the Poole Rgnge aren. Beneath the Willanyle Beds, Wade disting-
ulshed the Kungangie Beds (in the Poolc Range. area) and the
J8 Conglomerate (in the Sparke Range), an units of the Glecial
Scries. The j8 Conglomerate has since been proved Upper Devonilen
(Teicher, 1949). Kraus (1942) and Findlay (1942) recoguniscd tho
Havkestone Sandstone as a distinct formation novth of the Fltzroy
River ond considered 1t cquivalent to the Grant Ronge Beds and
goole Sandstone found outceropping botweoen the Poolc Range and Grant
ange.

After a study of cutcrops and taking into considoration the
logs of bores which have penctrated the Formation, it has been
decided to renamc the Formatlon the Gront Formation. The Formation
is re-deflined to include all tho glocicl sedinents ciposcd. Llthough
nothing is‘knowg of thec basal beds of the Formntlon 1t is possible
that the Gront Formation will include all Pormian scdiments below
the Poole Sandstone. The Grant Formation will include the
Kunganyle, Wlllanyle and Grant Ronse Beds of Wade and the basal
glrclal portion of the Hawkestone Sandstonc of Kraus, Findlay =nd
Fsoves,

Tho Formationfunconformabls overlics Hiddlo ond Upper Devonion
sedinents along the castern margin of the basin ond also overlaps
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on Pre-Combrisn rocks in isolated localitlese The unconformity 1s
woll displagyed along the southern side cof Bugle Gap where the
Grant Formation unconformably overlles the Bugle Gap Limoestone.
The Poole Sandstone overlies the Grant Fornation with a distinct
unconformity in the Poole HRange and in parts of St. George angeo

The unconformity is of minor import“noe but provides a manping
horizon which is usmally readily identaified.

The Formatimn 1s best exposed in the cores of the antlclines -~
Poole Range, St. George Renge, Mt: Wynme ond Gront Range.
Scattered outcrops persist along the eatern margin where overlap
on Devonizn sediments was frequently observed. Tthe Formation is
also wxposed in shattered outcrops along ths Pinnacle and Fenton
Fault lines.

Llthologye~ The Grant Formation contains a number of different types
of glacisl and squeolglacial sediments including sandstone,
conglomerate, t1llite, varves, slltstone and shalee. Intraformatlonal
contortions are a2 characteristic feature of the glaclial sediments.

Most of the exposed section 1s sandstone; it is typleally wmassive,
poorly beded, white, silty with grains generally sub- angular, but
gometimes sub-rounded to rounded. Pebbly lenses with scattered
boulders arc prosont and also chertvy silstone.

Tillites and assccicted depositu hove been examined att Mt. Millerd,
on the south-wcet flank of the Poole Range, south of Donkey Gerge,
and in the central part of St. George Range. Tho derosits consist of
unboedied, blue-grey, sandy siltstn*os containing glaclatoed boulders
of munyrrock types, including grenite, aotamorphic quartzited and
limestcnes, The sedimcnts associated with the tillites comprise blue
slltstone, shale, calcureous sandstone and thin, hard, grey limestone
beds.

Sedimonts whish can be classified as varves form the tc . of the
rmagss at Hill '0' (23 miles west of Fitzroy Crossing). These thinly
bedded deposits consist of alternating, graded, flne white siltstone
end fine, sllty sendstone witl layers approxim tely z" in thickness.
The varves overlie massive and irregularly beded conglomeratio beds
which have the appearance of morainic deposits.

rlhe following section from 1t. Millard {Pooly Renge) 1s representat-
ive of the tillitic beds in the Grant Forda ation.

Thickness
“(foet)
Sandstone, white, weathering to brown, ma881ve,
. current bedded 40
Cl& rstone, yellow, white, blue, grey, ‘thinly bedded,
often sandy with thln beds of clayey sandstone. 82

Claystono, blue-grey, finely bedded with coarso sandstone
bands, Contains limestone concretions snd glacial pebbles 21

Slndstono, light-grey with gecattered glacial pebbles and
boulders 4

Tillite, wassive grey, s&ndy clay with lenscs of coarsoe
gandstone with brulders distributecs thrcughout 70

Thelknesse~ Althourh no complete scction of tho Porwation ls exposed

in tho IFitzroy Jasin, the No .3 Bore, Poole Range, ponectroted 3,264

fect of Grant Formation. “pproximstely 200 foot of tho Foraotion -
outcrops zbove the boré site. indicating = minirun thickncess of 3,460
foet -for the Yormation at this 1ocality. It 1s considercd likely that
this order of thicknocss willl be maintained throughout the roglon bounde:
by the Pinngcle ond Fenton Foults. hwrth-c st Lf L6 Pinnuclc

Faoult the Yoraation wedges out ronidly opzinst the oldor

Paleeozoic scdimets snd a. larce ﬁCPOthu c has been eroded.



M

The l';orma’t:ion does not outcrep gouth of the Fentlon Fault
and no other evidence is avallable to indicate the thickness or
distributlcn south of the Faulte :

POOLE SANDSTONE. (Re~defined). Definition.- The formation rnme was

firse usecd by Tebot for the type arca in the Poole Hange (Long.
125° 45! E., Lat. 18° 05! 8.). The oringinal name vsed for the

formation by Talbot was Poole Range Beds. The formation was later
named Poole Range Series (or Lower Forruzinous Series) by Wade
(1936) and Poole Range Sandstone by Reeves (1949).

In this report the name 1s reduced to Poole Sandstonse.

Tne formation is overlcin by the Noonkanbuh Formation.
O-tcrops at Mt. Synnotetand the persistent conglomerate bed at the
junction of the two fomations in the Poolc Range-St. George Range
areas suggests the probability of an eresiornal unconformity botween
the Poolc Sandstones and the Noonkanbah Formation at least 1in the
areas mentioned.

The Poole Sandstone overlics the Grant Formation with a minor
eroslonalmconformity.

Ty~ distribution is chiefly confined to the flanks of the
major snticlinal folds - Poole Range, St. George Renge, Mt. Wynne
and CGrant Range., Small areas of outcrop Lhave been mapned along the
Fenton Fault and along the eastern margin of the basin,

The Nura Nura dHember 1s o Jossiliferous marine section which
occurs-at the baso of thg Poole Sandstone in the Mt. Wynne area.

Lithologye- The formation consists m.inly of thinly bedded white,
weatherling to brown, fine micaceous sandstone with plant remains.
Outcro s of low clevation are frequently highly ferruginised (hence
Wade!s term Lower Ferruginous). Cross-bedding, ripple marks ond
worke tracks are characterhtlc and indilcets shallow water, perhaps
estuarine, deposition. .

4 thin, maSsive bed of sandstone, with well-rounded quartze
grains, forms a relliable markceh bed at the base of the formation
In the scuth-west Poole Range. In the north-east Poole Range a
single layer of quartz pebbles is commonly found at the base of the
formation. o

L lentlicular fossiliferous bed has becn examined at localities
NJg27, NJe?7, NJ91l, NJ107, NJ132 and NH108 along the southern and
eastern flanks of the St. George Rangece The bed outcrops approximatdy
40 foet 2obove the CGrant Formation and consists of ferruginous sandstonc.
brown, frisble, porous, medium grained, containing 40% rounded quartz
grains in 2n arglllaceous, non- calcareous ground mass. The sediment
is well bedded, bichly fcssiliferous and in some parts collitic.

Thicknesse.- The thickness of the fom ation irrresses from aooroximatelT
200 fect 1n the Poole Range area to 600 feet in the Wostern St.
George Ragnge and 1200 feet on the Rerrima Bore. and Grant Rango.

Palaeontology and Agece.- Detailed fossil examinations of the fauna
are at present in progress =nd thé following is a brief general
description. ’ :

The lensing, fossiliferous bed, referred to previcusly, contailns
2 poorly pressrved fauna of chiefly brachiopods including productids
and molluses. (Ostracods, bryozoans and Foraminifera (Amnodiscus
and Calcltornella also occur in srall numbers).

Fossll plant roemains have been collected over a larze portlion
of the formation.

#1lthgethor approxinately G. specles off 3ssils have beon
vollceted froa thc Poolc Sendsionce
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During the field werk it was thouwghs that this bed was
probably the equivalent of the Nura Nura Member, Owing mainly to
differcnt enviromment conditiecrs it has nnt been possible te equatc
the dwe horizons precisely, PFurther fessil collecticns will be
made to endeﬂvnur tr satis fﬂntﬂrlly snlve “his prrblem.

NURA NURA MEMPER. (re-named)e. . Definiticn.- The Member forms the
base of the Pnrle Sandstene at Nura Nura Ridge (Lemg. 124°¢ 30! E,,
Iat, 187 06' S.). This lensing marine unit was eriginally nﬂmod
Nura Nura leostnno by Wade (1936).

Lithelegye~ The Member crnsists eof a well-bedded secctien of
calecareous sandstone, sandy limestone and limestenc with bands
cf unsrrt&d, coarser clastics,

Thicknesse~ The thickness of the mapped unit varies rapidly.
Measured sbctlnns 1ndlcato a range {rrm 25-50 fect,.

Palaenntology and Age.~ The presence of the ammrnités Metalegoceras
clarkel and Thalassnceras wadel was permittéd cerrelation with the

Fogsll Cliff Formatien nf the Irwin fiver Basin and the Callytharra
Formatirn of the Carnarven Basin.

i

The age of the Member is basal Artinskian,

NOONKANBAH FORMATION (Re—namedg Definiticn.~ The Frrmatienfias
originally name d by Wade (1936) frem. the type lecality near
Noenkanbah Hemestcad (Leng.l24” 501 E,, Iat, 18" 30! S,) -Later
observoers (Kraus (1942) amd Reeves (1949) )ehave all referred to
the Frrmatien as the Neenkanbah Shale, - As a result of the observa-
tiens made during the present uurxey it is clecar that the rock
types in the Fermatien teowards the castcern margin of the basin,

arc net predeminantly shale, It is cqually clear that the
Fernation censists mainly of shale in the Norrima arca ard this
scotien has been studisd in details in the cercs frrm thoe Nerrima
Bere,

The Fermatien is Chnfﬁrmably overlain bv the Liveringa Grour
and is underlain (unconfeormably in seme areas) by thb Poclc Sandstone.

The Fermatien is widely distributed in the Fitzrey Basin,
The reck types do net usually prrduce gerd outcerrps where they are
predeminently shaly and are then identified by phrtographic pattern,
teprgraphy and seil typee. The nrnsshaly rock {ypes in the Christmas
Cr.ck areca, hrwevor, have resulted in more continucus outereop and
palacentrlngical studies are limited to this area, The main
structure; Prele Range, St, Gerrge Range, ete,, arec entirely
surrrundod by gently deilpping beds ~f +he Formation,

Lithelogye~ The type section was examined near Brutens Yard
(Leng. 125¢ 52! E,, Lat, 187 50! S,), where it crnsists ~f inter-
bedded siltstone, sandstrne, limestene and shale, The limestones
arc richly fos 5111fer~us and feorm lew ridges; the sandstenes,
siltsteness, ...~ and shales rarely oubcrop.

Outecrepghave been nbserved as fir east as Pinnacle Fault
where they arc neticeably cecarser and sandy ond incldide
crngloemeratic lenses and beds,

The Formatien, where penetrated by the Nerrima Brre, is
primarily .shale but s~me thin siltstene and sandstene bands occur,

Thicknesse~ The Foarmatien has a thickness of 1,260 feet at Brutens
Yard and approximately 1,200 feet nerth and Sﬁuth ~f Great Range,
1,320 foet at Jlmburlurah 1,320 fect at Duchess Ridge and 1,200
fcut at Kimberlecy Downs, Tho evidence peints te 2 sustalnud
thickness of 1,200 - 1,300 fcet for the Frrmatirn throughout the
Fitzrey Basin.

The shrreline o7 the Formatirn appears bt~ be lecated in the
vicinity of the Pinnacle Fault as Outcreps are not known cast of



b2

the Pault, There are scattered nmutcrons of the Fhrmatlon south
of the Fenton Fault which suggests that everlap te the south of

this Fault was established, The extent and thickness nf the
sediments .in this area is unknnwn owing to lack ~f outcrop and
the crver of Moseczoele uedlmbnts.

Palaeontrlogy and Age.~ The Nnonkanbah Fnrmdtlﬂn crntains the

richest marine fauna in the Permian sequence and appreximately
170 species have been recognised, In the Christmas Creek area

- the lower half of the Fermatien is prerly fessiliferous and the

upper 700 feet contains a rich and varied fauna of bryrznans

(at least 32 species), brachierpods, Calonnl*a)hnpla first

appe ars 800 feet’ Qb”vu thé base of the section In the area west of
Christmas Creck Hemestead,. 'foromhifera and corals are present
together with pelecypods, The pelocypnds increase in number
towards the trp of the section and in the overlying vacrlngq
Group they outnumber all other types,

The age of the Formation is Artinskian.

LIVERINGA GROUP~ (Re-defined), Definitirne~ The’ leerlnga Group
Is named from Liveringa Ridge (Tong. 1240 06! E,, Iat, 177 56! S.).
Wade (1986)Rirst used the term "Liveringa Sonm°" fer a sequence
of ferruginous sandstone above the Noohkanbah Series and below
the plant-bearing beds which he called the BErskine Sericse Kraus
(1942)3and Findlay (1942) recognised three Pormian formatinns
above the Neonkanbah "Shale" and which thoy names Liveringa Iron
Sangtrae, Blina Shale, and Erskine Sandstenc., Reeves (1949)

used fihe term "Liveringa Beds" fer all the strata between the
Neonkanbah Shale and the beds of Meserznic age and sub~divided
them inte two units, the Liveringa Sandstﬁno and the Blina Shale,

The tcrmlnﬁlnwy of Reeves was clesely fallowed by the
writer in a previecus pubhlicaticn (Guppy et alia, 1952),

This particular preblem was cexamined in detaill in 1952 and as
& result it has been shewn that beth the Blina Shale and the
Erskine Sandstrne are Triassic fermatirns,.

The Liveringa Group is now formally defined as the beds of
Permian age overlying the Nernkanbah Feormation and uncenformably
overlalin by either Blinea Shale or Erskine Sandstene cr Triassic
ageo, The type sectien frr the Group has been examined on the
seuth flank of the Grant Range.

The Grrup 1s fﬂund throughout the Fitzroy Basinand is
pﬂrticularly well exposed on the flarks of the anticlines,

Lithnlogye~ The ecutcrops of the Group have usually been highly
forruginlsed te a dark brown to almnst black platy and
coencrevionary hardcap which masks the ﬂrlglhql lith~lrgy of the
rocks, and explains the term "Upper Ferruginous" which Wade applied
tn the Group. The effect is probably causcd by leaching nf the
origin .1 iron eoxides of the sodlmcnts.

The change frrm Neonkanbah Formatien te Liveringa Group 1s
transitiernal whercéever exposed, e.g. Shrre Range and Nerrima,

In the Sherce Range the tranultlﬁnal beds have a stratigraphic
thickness ef aggreximately 40 fcet and comprise altcrnating
calcarenus sandy sediments with intra-~formatiecnal pebbles,
fragmental fessils and grey<green sandstenc., These beds are
richly fassilifereus, The tran31t3ﬁnal beds arc succeeded by
fine, thinly bedded, highly micacceus, olive-green sandstene
with intorculatod rod~brnwn, fine, 0011tlc limenitc centaining
up te 50% FooOz,

A similar scetirn is exprged in the vicinity of Brutens Hill,
The type scetimn scuth of the Grant Range and 2 similar scction
between Mt, Hardman and the Fitzrey Rivcr crnsist of four units:

8 thin basal unit ~f lim~nitic sandstene with marine fessils a
highcr unit with plont fessils, a thiek unit ~f cloan sandstone
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nverlain by calcareous siltstrne ond san istene and impre

limestrne with abundant marine fessils, This unit is the y~ungest
Permian knrwn in the area and is well cxprsed at Nt, Hardmane

Thicknesse~ Owing te the uncenfrrmity belsw the rverlying Triassic
it is deoubtful whether a crmplete sectien of the Group has been
preserved in the Fitzroy Basin, The sectirn scuth of the Grant
Range has a measurcd thickncss of 2 420 feet and is the thickestt
surf%ce sectien preserved,

Tr the' nﬁrth in the visinity of Mt. Marmion the belt ~f
leerlnga Greup has a much thinner outerrpping sectirn but whether
this is due to ercsicn er thinning is not clear, It 1s suspected
hrwever that convergence of the Grerup has taken place trgether
with epi-~Triassic ercsginrn,

Palacentrlegy and Age,~ The lower part of the sectirrn centains a
marine fauna with mainly pelecyprds and brachipcds. These beds
are succeeded by herizens with abundant plant remains. The top

of the sectirn at Mb, Hardman centains a particularly interesting
and rich fauna which is being studied at the time ~f writing.
Preliminary determinaticrns indizate an age high in the Permian and
probably apprrximately equivalent te the Upper Pr-ductus .Beds of
the Salt Range, -

TRIASSIC: (Tablo 4)

BLINA SHALE., (Re~defined), Defimitiaﬁ;- The Blina Shale was

originally named by Kraus (1942). wh~ considered it was the tep

of the Permian sequence, The Shale is nrw re-dcfined as the basal
Triassic unit overlying unccnformably the Liveringa Greup ~f

Permian age. Areas underlain by the formaticn have beer. mapped in
the Brskine Range, Wengil Ridge and areas c¢~vered by black sril

on Meda, Kimberley Dewns, Blina, Liveringa, Calwynyardah, Nconkanbah,
Ouanbun, Iulugdi and Nerrim Statirns,

Lithologye~ Outcreops of the fermatien are nrtrcricusly rare butb

where examined ceonsisted eof light-grey-brewn and yellaw~grey shale,
siltgtone and fine sandy shale, Cencretirns are commrn in these
outerepping beds. Bere samples consist almeost entirely of grey-blue
shale, Gypsum erystals have been neted on the surface aver the
formatirn and prebably oentribute te the pecr quality of water

feund on rare cccasions in the formation,

Cnngirmerate beds, prcbably ~f & lensing nature, have been
mappod at Dry Cerner {(nrrth-west of Nerruma Struntur63 Willupbah
Ridge and nerth ~f Le-lievres Bere, Although pronf is lacking,
it Js believed thav this bed represents the base nf the Triassic
in thesge arcas,

Thicknesse~ Surface secticns never exceed 130 feets Brre
informatirn indicates a thickness ~f ab least 1000 feet in the
Blina~-Yeeda arca, Owing te the unconfermable reratien with the
underlying Liveringa Group, variations in thickness »f the
formatien can be expected as further sub~surface infermation
becrmes available, -

Palasontolrgy and Age.— Previecusly this fermatien has been |

considered unfrssiliferouss Cerllectincns by the author ever the
past three years have now clearly proved a Triassic (Prrbably
Middle) age., Included in the fauna are the follrwing
(Brunnschweiler, 1952):-

Lingula rattigani n. Spe
Agala caseyl n sp.
Palacohimnadia ceghlani Cox

fseudestheria insuiciensis Mitchell
Pish scales of Palaeenisecidae,
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EREKINE SANDSTONE (re-defined). Definitirn.~ The formatinn
has been previrusly crnsidered Jurassic in age, The exdminatien

. of cnllectimrns made by the authrr has indicated an Upper

Triassic age, The frrmatirn is re-defined as the Upper Triassic
formatirn cenfermably overlying the Blina Shale and unconfrrmably
overlaim by the Meda Conglrmerate, - The frrmatirn has alimited
distributi~n and has been mapped ~n the trp ~f Ei gkin~ Hill

and Range, Sisters Plateau, as 1l-~w ridges ~n Kimberley Dnwns and
Meda Statirns, Small ~utercps have been identified in the bed

Of the May River and f~rm the adjacent Ymmada Hill,

Lithologye5 The Sandstone consists of thim-bedded,ewnly

bedded and finely bedded, driabkmedium and fine graumzd silty
sandstene, Beds of mas31ve fine sandstrne and siltstene occur
rarely, Crnss-beddlng has been well devsleped at seme horizens,
The outsropping reock is cemmenly hlghly oolnured and low cutcrops
are usually streongly ferruginiseds

Thickness.~ The maximum secticn measured was 110 feet.,
Palaecnteology and Age.» The examination of the abundant flora of

the formation has net been complebed. Current evidence suggests
an Upper (Keuper) Triassic age for the fe¥maticn,

JURASSIC: (Table 4),

JURGURRA SANDSTONE (New Frrmatirn)e Definiticne~ The formation . is
probably the basali Jurassic unit and is uncenfermably everlain

by the Alexander Frrmation, The base 1s net expesed and the
relatienship with underlying formaticns is therefore unknewn,

The formation name has been derived frem Jurgurra Creek:
(Long. 1239 35! E,, Lat, 18° 27! S.) in which it cutcrcps,

The outcrep distributien is cenfined te Jurgurra Creek and
tributeries, upstream frem Clanmeyer Peel,

Lithelegye~ The formatien consists of current bedded, medium and
enarse, f'riable, quartz sandstene with large mica flakes and

thin silty beds, Scattored through the fermatien are what appear
to be clay pellects,

Thicknesse,~ The maximum sectinrn available hés a(thickness of
20 Teet, As the base »f the unit has nert been seen the true
thlcknoos will be in GXPPSS of this figure,

Palaeontelegy and Age .- Fragments of fossil wend are a fbuture
of' the unit. Pelecyprds are also believed tr be present in the
fermatien but are se peoerly preserved that no 1dent1f1ablo
specimens have been collected,

The pruﬂlse age of the fermation has yot te be established
It is tentatively considered of Jurass1c age with a slight
pessibility of Triassic,

BARBWIRE BEDS, (New Unit) Definitirn.~ These beds are
rcstricted te a small area of outcrep in the western Barbwire
Range (Approx, Long, 124° 531 E,I#180 47! S,) The beds cap
the Liveringa Group and prosumably overlie the Prrman :
unCﬂnfhrmably. -

thhologx.— The beds oﬂntﬂln friable fine sandstenc, silty
sands tone, siltstenc and conglemerate lenses in cerarse sandstono

Thicknesse~ Secticns up te 55 feet have becn moasurcd in the
Barbwire Range, As the upper part ~f the scetirn has beon remeved
by ernsien the mcasured gscetirn con be ernsidercd o minimum value,

Palac~ntrlrgy and Agc.~ The age is uncertoin sinec no fessilifer-
ous material has been cellected., On a purely lithoalogical basis
it is cerrelated with the Alexander Formatiern, and a tentative
Uppor Jurassic age has becn assignced to the unit,
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JAMES BEDS,., (New Unit)e Dofinitirne~ TrLz "ames Beds are crnfined
tr the wicinity ~f the Fenton Fault and particularly at Mt. James
(Lrng,124° 28! E,, Lat, 187 40! S,) frrm which the unit name has
been derived, The James Beds uncrnfrrmably ~verlie either
Liveringa Grrup, Nernkanbah Prrmaticn’ rr Parle Sandstone,

Lithnl~gyas~ The sectirn is primarly sandstene whieh is nrrmally
strengly cress-bedded rr well-bedded weathering tr massive and
well-graded, The grain-size is variable, ranging frrm medium te
crnglrmeratic, ~

Thicknesse~ An incrmplete-sectirn ~f 80 feet has been measured
at Mt. James. . : :

Pakeontrleogy and Agee.s The unit has nrt yet yielded fessils but en
stratigraphic grrunds is tentatively crnsidered t~ be Jurassic

and prssibly equivalent t~ the basal part »f the Alexander
Formatirn ~n the basis of lithrlrgical similarities,

MUDJALLA SANDSTONE (New Frrmatirn), Definiticne- The frymation
has a limited area ~f distributirn in the vicinity ~f Mudjalla
Yord (Long.123° 51! E,-Lat, 18° ¢5! S.). Discrntinurus cutcraps
have alsn been identified farther t~ the nrrth-west along the
west bank of the Pitzroy River trwerds Mangel Creek, The Mudjalla
Sandstrne uncenfeormably nverlies the Liveringa Grrup; the
upper beds.have been remrved by errsirn,

. . LR~ st ata ~f orngs-bedded, unsorted
;%§%§%%g¥éaigﬁbaggrgag%g% gggﬁﬁggssandstﬁne with 1énsing ’
cenglrmerate beds, :

Thickness,~ A maximum sectirn ~f 120 feet has been preserveds

Palaecnsalrpy and Agee~ Freliminary determinatirns ~f the rave
plants remains in the unit indicate a tentative Upper Jurassic
ag@. )

ATEXANDER FORMATION. (New Pormaticrn)e Definitirne~ The Frrmatien

was included by Reeves (1949) in his Edgar Range Beds, Subsequent
work has indicated a precise age frr the unit. The distributicn is-
eonfined tn the Edgar Range area where i1t has been mapped between

Mte Jarlemail and Jurgurra Creek, near Wilsen Creek, Camelgnhcda

Hill and as lew scattered r~utcreps between sand dunes to the
nerth-east ~f the Edgar Ranges, The Fermatirn uncenfermably overlies
the Jurgurra Sandstrne and is ecverlain crnfrrmebly by the Jarlemal
Permaticrn, ' ‘ |

The Frrmati-n has been named frrm NMt, Alexander (Lrng.l230
40! E,, Lat, 18" 41! S,).

Lithrlrgye~ The Formatien consists of alternating beds ~f fine to
crarse gralned, impure, quartz sandst-ne and siltstrne with silty
shales, The sardstene tends t~ be friable and the c¢crlrur variles
frem brick-red to yellewishebrrown, The shales crnsist ~f white,
pink rr purple karlinitic silt with small mica flakes and small
lenses mnf crarse quartz sand,

Cress-bedding is a feature ~f the sequence and the bedding
ranges frrm massive tr well bedded,

Thicknesse= The Frrmatirn thickness ranges within the limits of
150-180 fect, - :

Palaerntrlegy and Age.,~- A preliminary examinatirn ~f the marine
fauna ¥y R.0. Brunnschweilcr has indicated the presence ~f the
fr1lrwing frrms - ' ’

Armencidea 3 Virgatesphinetes cofe V. crmmunis Spath ‘and. rther
Perisphinctides
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Polecypnds : Innceramus ce.fs I.cveresti 'n.dhaus
Melcagrinella ne Sspe.
Maccnyella ne Ssp. ’
Maccryella cefe Mse Corbicnsis Eth. june
Medinla ne Spe :

Echinﬁdcrmg 90phiura sspe
Asternidea sspe

The fauna in the lrwer part nf the unit is less varied amd
crnsids of .
Pclu,yp~ds- Maccryella ne SPe
Innceramus ne SPe
Quenatediia spe

Brachirprds: Lingula n. spe

\

Echincderms: Ophiuriidae ssp°

The faunal asssmblage is 1ndloat1vo ~f a Jurassic (Prrtlandian)
: agee

JARLEMATI FORMATION., (New Fhrmatinn). Definitirne~ The Fermatirn
crnfrrmably overlies the Alexander Frrmaticn and is nvsrlain by
the Mnowla Conglrmeratc. There is scme drubt whether the junctien
with the Mrwla Crnglrmerate is uncrnfrrmable ecr transitircnal and
in fact the rc¢latirnship nay vary from cne t~ the ~ther frem rne
lrcality te ancther, Gonerally speaking, it 1s crnsidered tn
represcnt a time break.

The Fhrmatlhn wag included by Reeves (1919) in his Edgar
Range Beuds,

The Frrrmation has been mapped in tho Edgar Range, west of
the western tributary of Jurgurra Creek, s~uth-east of Mt,
Jarlemai and elsewhere capping the Alexandor Frrmaticrn,

The it name has been derived from Mt, Jarlemai (Leng. 123°
471! E,, Late 18" 43! S,).

Lithnlrgye~ The Errmatiecn crnsists of perrly stratified t» massive,
uns~rted sandy siltstrne and silty sandstrne. The siltst~ne ranges -
fren sandy te very fine and ceuld be described as a kanlinitic
claystrne crntaining ~chre. The weathercd surface tonds te
exfoliate and frrms abrupt, frequently perpendicular, scraps, a
spectacular feature ~f the kdgar Range topography.

Thicknesgo.~ Sections were measured rapgilag from 230-300 feet
represonting bhe maximwa thickness of the Frrmaticn in the ~utcrep
area.

Palaenntnlogy and Age.~ The marine fauna 1s relatively imperverished
and crnsists ~f twn genera with five species:-

Buchia ("Aucella") co.fe B. spitienais Hrldhaus
Buchia -ssp,
Meleagrinella n sp.

"It is cmnéidered that the fauna differs frrm thrse ~f the

“underlying Alexander Frrmaticn and the presumably ~verlying Langey

Siltstrne ~f Dempier Land Peninsula, (Brunnschweiler, Perscnal
Crmmunicatirn). :

The former is Pertlandian (or pnss1b1y early Tlthrnlan),
and the latter is late Tithrniane It has . been crnecluded that the
Jarbmai Frrmatirn is nf early ~r middle Tithenian,

The Frrmation is the yrungest Jurassic ~f the arca under
reviocw,

CRETACEQUS OR TERTI.RY? (Tablc 5)
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MEDA CONGLOMERATE (New Formatirn)e Definitirn.~ The Formatlnn
unc~nformably overlies the Erskine Sandstrne and has béen
mapped as a capping on Erskine Hill and Range, at Trige HS 1 and
as scattered nutcreps in the plndan nerth and weat of One Tree
Bere (Meda)e The gravel pits in the Derby town area are
crnsidered tn be in-the formatien,

The fnrmatlfn has been named frﬂm Meda Station (Leng.1240
001 E., Lat. 17% 221 S ), where the mnre imprrtant mutcrops are
situateds , :

Litholrgye~The formatirn is essentially a mixed lithnlergical

type consisting ~f medium and crarse grained quartz sandstone

with, cermm~nly, beds and lenses of serrted and unserted cenglrmerate.
The -¢narser phenrclasts include quartz, quartzite and angular
fragments ~f rrck material derived frem the Erskine Sandstrne.

The nutcrrps are frequently highly ferruginiscd,

Thickness .~ Up to 30 feet nf the Cronglrmerate has been preserved
but nn crmplebe sectirn is available,

Palaerntrlogy and Agee~ No frsgils have been'cnllected frem the
unit and the age cannnct. be exactly established, It is tentatively
assigned tr the Cretaccrus-Tertiary intervals

MOWLA CONGLOMERATE. (New Frrmatirn), Definitirne~ The frrmatirn

1s limited tr twn areas; rne sruthepast ~f Mt. Jarlemai and the
rther adjacent tn Mrwla Bluff (Lenge 1237 43! E,, Lat, 187 46! S.).
The Crnglrmerate unernfrrmably rverlice the Jarlemail Frrmatirn

and the upper wmart has been remrved by ernsinn,

Lithrlraye~ The Crnglrmerate crnsists nf strrongly crrss-bedded,
unsrrted conglmmerate, cenglrmeratic sandst-ne and crarse
sandstrne, The surface rutérrp is highly ferruginised but a
friable crnditi~n can be expected at depth. The varlable nature,
and related characteristics, indicate a shallew water deprsit ~f
variable thickness and lithrlegy. : '

TthknGSu.H A Cﬁmplote surface sectirn has net been preserved, Up
n 15 feet have been measured in ~utcrecp and it 1s anticipated
that the unit may be crnsiderably thicker in suitable lrcalitics,

Palaecrntrl~ey and Ape.- - The apparent absence of frssils has
prevented accurate dating ~f the fermation, Althrugh the age
cruld range frem Cretacerus to Tertiary, the latter is crnsidered
tr be a mrre likely age Lnr the unite.

TERTIARY: (Table 5)

WARRIMBAH CONGLOMERATE. (Mew Frrmatirn). Definitirne~ The frrmation
has been mapped in ~utcrep at scattered lrcalities in the vicinlty
of thé Fltzrny hiver, particularly near Warrimbah Hmmestead’

(Longe 124" 58! E,, Lat, 187 24! S,) and Myrrndah Hrmesteads The
base ~f the frrmatirn is nrt exprsed but presumably uncrnfrrmably
nverlies either Permian or Mesczric,

Lithclogye~ The unit is distinet from nther conglemerate

formatirns in that it crnsists of massive accumulations of wellw
rrunded water~wnrn pebble and brulder crnglrmeratee The
crnglrmerate is invariably uncrnsolidated,

Thickncsse~ No sub-surface infrrmatien is avaiilable and the
thickness cannnt be estimated,

Palacrntrleogy and Age.~ Fnssiliferrus material has n~t becen
discrvered in the Conglrmerate, The asscclation with the Fitzroy
River leaves little deubt that the frrmation was deprsited by
ancestrrs of the precsent Fitzrey Rivers The age is tentatively
placcd in the Tertiary. ’
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PTISOLITIC IRONSTONE,

The Ironstrne. is found as a shallow layer nver Permian and
Mesnzoic formations and is a preduct of lateritizatirn, The
rock consists of a hard mass of ferruginnus pisolites and nodules
with rock fragments cemented in a sandy ferruginmus matrix,

It has been generally accepted that the late Texiary was an
active period nf lateritizatirn thrrughout nerthern Australia
and it is prrbably that mest, if not all, nf the piselitic
irenstrne of the Pitzrey Ba31n is rclated tn this peried nf
active lateritizatien, :

During the survey by the authrr, ne detailed wrrk was
attempted mn the laterite prnrfiles exprsed in the area,

QUATERNARY: (Table5)

Sand, Sand Dunes.~ Sand 1s by far the meost commen superficial
depnsit 1In the area, The predeminantly sandy rnck fermatiens,
1rw rainfall and climate, and the sparse vegetation crllectively
contribute trwards the wide distributirn ~f surface sand, -Sand
dunes on the other hand are mcre specifis and are cenfined to
areas underlain by Grant Fermation and, particularly, Mesnznic
frrmatirns. All inland dunes are new fixed and frequently shaw
signs ~f dessectirn,  fActive dune frrmatirn is taking place in
crastal areas such as Cape Leveque and scouth ~f Brrrme, The
desert dunes have bocen discussed previcusly under Physicgraphye

Caliche.-This chemically precipitated carbrnate rnck is a
superficial deprsit frund nver calcarerus dediments., It has boen
mapped chiefly in asscciatirn with rrecks ~f the Devenian and
Neenkanbah Formatinon, t

The.remaining units listed in the acermpanying stratigraphical
table, viz: alluvium, residual snils and black snils have been
discussed in the sectirn rn Vegetatirn and Sells,

STRUCTURE,
REGIONAL STRUCTURE

The study of the develcpment ~f the brrad structural
elements ~f the Pitzrry Basin and adjacent arcas since Pre~Cambrian
times is of vital imprrtance at this stage of the investigatirne

'_As a result ~f this study it is prssible tr prediect (within n~bvious
limits) the type and disprsitirn of deprsits which may pe expected

in deeper parts ~f ths Fitzrry Basin by analrgy with ﬂutcrﬁpplng
sediments of the same ~r similar age,

Owing te the limited amrunt ~f information available
predicticns must necessarily be subjJect te variations as
gerphysical and drilling infrrmation becrmes available.

The genrlergical histrry of the area suggests that the
Fitzrey Basin is located, partly at least, in an ancient mcbile
belt which has prssibly persisted frrm Prrterczeic time,

Tr the nrrth-cast and t~ the scuth the sediments nverlap on to
the mrre stable blncks nf the Klmborley Plateau and the Pilbara
arca,

The Prnternzﬁlqﬁgeﬂlﬁgloa¢ record nf the area is restricted
tr the margin ~f the Fltzroy Basin rn the nrrth-ecast and ranges
frrm strﬁn%lg frlded and granitized rncks of the Lambrn Cnmplex
has a crmplex crrgenic histrry; The Kimberley Systcm was
dprSlth in mainly shalloew waber in a mild crogonic to
cprlrngpnlc onvir-nment.

The Kimborlcy System 1s represcnted in the Fitzrey Basin
by ~utvrrps in the Oscar Range where quartzites and ernglrmeratic
quartzitcs, precbably ~f Upper Prrtornzeic age, recur,. % hesoe
rrcks differ frem similar rrclks in thoe Lorpeld Rangos in that thoy
are intricatcly frlded, r~verturncd and prebably lnwﬁlvcd in
trust’ faulting, The conglﬂmorqtio beds arc olse strrongly sheared.
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Thug 1t is- indicated that- durlng%the‘Upper Proterozoic there
was & more intensive erogenic enviromment in areas adjacent to
the Fitzroy Bdsin than farther east in “he Kimberley Plateau,
where folding in the lower Formations of the System 1s well

developed but not intense.

Recent mapping in the Kimberley Plateau has shown that a
diastrophism pre-dated the deposition of the upper beds of the
Kimberley Systems. - The gently dipping and sub-horizontal
sediments of the Walsh Tillite and Mt. House Beds overlie the -
eroded, folded structures in the Warton Beds, Mornington
Volcanics and King Leopold Formation.

The isolated occurrence of Ordovician rocks in the
Prices Creek area prohibits any convincing conclusion being
reached on the configuration of the Ordovician basin. It is pre-
sumed that the Fitzroy Basin area was already a negative element
and depositlon was taking place together with erosion of the
shield areas (or positive elements) to the rorth~east and south.

Deposition in the north-sast marginal are&a then con-
tinued with intermittent breaks throughout the Palasozoic. The
process was also continuous throughout the Fitzroy Basin, but
whether or not the breaks in sedimentation pbserved along. the
rargin will also be repeated throughout the Basin is purely con-
jectural. There is a strong possibility that sedimentatien in
deeper parts may be more continuous than in marglnal aréas as-
shorelines are scnsitive to ‘even minor erogenic movements.

The two major structural features of the Fitzroy Basin
are the Pinnacle Fault and its extension to the north-west and
the Penton Fault. In effect these two fault lines, or zones,
form the margins of the present concept of the Fibtzroy Basin.
The area to the north-east of the Pinnacle Fault was a shelf
area in Devonian and was not transgressed by later seas. The
area to the south of the Fenton Fault is unknown geologically
owing to the cover of Meésozoic sediments and the total lack of
sub-surface information. It does seem probable that Permian
transgre ssion took place across the Fenton Fault but it is
suggested that this transgression was of very limited extent.

- The Pinnacle Fault is the western limit of both Ordov-
ician and Devonian outcrop. -Examination has revealed that con-

siderable movement has taken place aliong this line since the

deposition of the Grant Formation. Along the north-east side
of the Fault are outecrops of shattered Grant Formation and
Devonian limestones On the south-west side outcrop virtually
unaffected beds of the Woonkanbah Faomation.

These facts suggest that the negative element was to the
south-west of the Pinnacle Fault during the deposition of the
Noonkanbah Formation and Liveringa Group .and disposition of
these latter units more or less kept pace with the subsidencos

"~ At the same time older formations of Grant Formation, Devonian

and Ordovician, which were depc8ited over this tectonic line,
were subjected to crushing as the downward movement progressed.

It is also possible that the negative element bounded by
the Pinnacle Fault was already active during the Devonian,
Ordovician and earlier. Owing to lack of mirface and sub-surface
information this question cannot be answered. Such a tectonic
line would probably have a profound effect on environmental
conditions during the Devonian Poriod and may well have delincated
the secaward extent of the shelf deposits represented in the
outcrop arecas ,

The history of the Fenton Fault could a;nceivably be
gsimilar to the Pinnacle Fault with a consequent important effect
on environmental conditions and disposition of sedimentation
during the Falaeozoic. Outcrops along the Fault are restricted
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to the Permian and Mesézoic. There has undoubtedly been con-

siderable movement along some sections of the Fault and
practically no movement in others. For example, between Nerrima

Creek and Mt. Fonton the fault plane has been studied at a number

of localities and dips to the north at £7° to 60° with
considerable displacement. :

In general 1t can be stated that the fault has a throw
to the north, with a variable displacement, in Permian rocks.
Geophysical e vidence has indicated the possibility of a reversal
of throw towards Nerrima Creske '

Mesozoic beds have also been faulted along tle Fenton
Fault and wherc observed have a digplacement of 140 feet to the
south-w2sat. .

A comparison of the information available on the Fenton
and Pinnacel Faults indicates that movement along the Fen ton
Fault has persigted after movement along the Pinnacle Fault
has ceased. It is also pogsible that movement along the Pinnacle
Fault may have beon significant before movement along the Fonton
Fault had commencede. ’

Apart from the boundary faults the outstanding structural .
features are the three main anticlinal axes which will be
referred to as the Southern Anticline, Central Anticline and
Northern Anticline.

"All three anticlinal axes have a trend of approximately
2809, By comparison, the axial trend of the structuges in tho
King Leopold Range have a trend of approximately 3107, and this
compares closely withthe strike of the Fenton and Pinnacle
Faults,. ‘

The Southern Anticline extends for a distance of about
120 miles from the Luck Range (ecast of Christmas Creok Homestead)
to the Fenton Fault (west of Tutu Bore)e The axis has five
distinct culminations, viz: Poole Range Structure, Mt. Hutton
Structure, St. George Range Structure, Nerrima Structure ard

The Cenbtral Anticline can be traced for about 50 miles from

~east of Mt. Wynnc to the Fitzroy River (west of Mt. Anderson).

Two culminations are known -along the axis of this anticline,.
vize, Mt. Wynne Structure aml. Grant Range Structure.

The Northern Anticline is, by comparison, poorly defined
and only one culmination{ the Warrawadda. Structure (8 miles
south of Blina Homestead), has been identified.

The Northern Anticline may extend farther to the north-
west but the lack of outecrop and the overlap of Mesozolc sediments
effoctively conceal any extension that may exist.

In addition to the structures associated with the major
anticlines there are a number of asubsidiary folds which will be
discussed in more detail in the following sectlone

FOLDING AND FAULTING IN THE FITZEOY BASTN.

© Poole Range =~ Mt. Hubtton Structure.- The structure has a major

culmination in the Poole Range and a minor culmination at Mb.
Hutton. The westerly plunge is terminated by the faulted zone
near Roxona Bore and to the sast the fold passes into the

%ently dipping beds:of the Luck Range. Flank dips are low
betwoon 3° and 5°) and rcgular and tho structurc can be classed
a8 symmetrical. :

Mapping of tho shrueture is complicated “v n gystum of
northovly trending high anglc normal faults which cut across
tho structurc at intervals of 4 to 1 riilce Thoe result has
boon the formation of a sorics of fault definod blocks which
have modifiod surfaco plunge of tho axis« The faults aro clearly
dofined on the surfaco and the aveorage displacemont is in the
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vicinity of 80 feet with a limit of 15( feet. The dip of the
fault plane is normally about 80°,

All Permian formations outecrop on the structure with Grant
Formation and Poole Sandstone forming the core of the atructure
and the Noonkanbah Formation and Liverirnga Group outcropping on
the grassy flats surrounding the resistant core. The Poole Range~-
Mte. Hutton structure has a surface closure in the Noonkanbah
Formationa

Owing to the complicated structural pattern on the western
plunge it has not been possible to accurately assess vertical
closure either on this structure or St. George Range Structure.
With the assistance of a2 detailed stereocomparagraph study, based
on the geological information obtained during the survey, 2’
satisfactory estimate of vertical closure will be possiblel

Ste George Range Structure.- The structure has a length of
35 miles and a width of about 30 miles and covers an area of
approximately 1000 square miles.

" The coro of the atructure consists of resistant beds of
Grant Formation with scattered outliers of Foole Sandstons. The

flanks consist mainly of beds of the Poole Sandstone fringed by

grassy plains underlain by the Noonkanbsh Formatione. The
Liveringa Group occurs as low strike ridges of the Shore Rang@,
low on the southern flank as discontinuous rises on the

.northern flank,

Tho structure is closed in the Noonkanbah Formation.

Flank dips along the northern side of the structure reach a
maximum of 5°, Dips along the southern flank vary between 3° and
14° and are affected locally by the development of a secondary
anticlinal structure covering aa area of approximotely 600 squarec
miles. Variations in dip and strike have resulted from the
movements of the blocks between the numerous tranuvorse faults
which intersect the structure.

The system of northerly trending faults is similar to those
described from the Poole Range~Mbt. Hutton Structure. Twentyfive

‘of the larger faults were examined and it has been concluded that,

in general, these faults can be traced across the structure and
well down.the flanks. The displacement reaches a maximum on tle
flanks and appears to reach a minimum in the crestal area. All
faults which can be:traced across the axis -ere of the normal
high angle pivotal type. ‘

A3 a result the dip and displacement direction reverses from
one to the obther side of the axis with a double reversal where
the faults cross the double axis on the southern central flanke

The average vertical displacement of the faults is 200 feot
with a maximum displacement of approximately 600 feet in the
ma jor fault east of Mt. Tuckfields \

Norrima tructare. The Nerrima Structure is o low, faulted,
domal structure 16 miles in length and 8 miles in widthe The
vertical closure is of the order of 250 feet over an area of
approximately 30 square miles with 4 drainage arca of approxim=-

ately 300 square miles. (Guppy ét alia, 1950).

Mappling of the structure encounterod similar problems to
those previously discussed as a rosult of the transverse faultings
confirmation of westerly closure was also complicated by complex
faulting. .

Outerops of the formations involved are poorly devolopod

throughout and as a result it was necessary to interprct structure

in areas whoro no evidence was available. As a result the
intorprctation presented may be questionablo in somo aroas but
overall it 1s believed that tho structural contour map prosonts
a reasonably accurato picture of the surfacc goologye
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Seismic and gravity investigations carried out in the
Nerrima area in 1952 tend to suggest that the structure does not
persist in depthe. Owing to the difficulties encountered by the
seismic crew working in this highly fau?ted area the writer
profers to reserve judgement on the goophysical interpretation
until broader rcegional work has been completod.

Tutu Structure.- The structure is the most westerly culmination
on the Southern Anticline. The structure has a length of

10 miles and a width of 6 miless The western plunge and closure
is well definzd althovgh containing a number of faulted wedges
of Grant Formation and Poole Sandstone in the vicinity of the
Fenton Fault. o

The southern flank and the esastern plunge have not been

"satisfactorily revealed during mapping and will require further

detailed study before the structure can be adoquatély defined.

Deep Well Anticlinee~ The axis of the structure is 18 miles
north-wost of the Norrima Bore and is separated from the Norrima-
Tutu anticline by a vory well definod synclinal axis, the Dry
Cornor Synclines. On the northern flank of the anticline is a
small, but also well defined, synclinal structure,the Myroodah
S’y‘l’lc line » .

; Both flanks of the Anticline are clearly reveazled on
aerial photographs but faulting, together with lack of outcrop,
has effoctively concealed the plungs to both t he wost and-ocaste.

By comparison with the adjacent, plunging synclines, it can be

rcasonably expected that the Decp Well Anticline has a surfaco
closure in sediments of the Livaringa Group.

Flank dips camot be measmred on the synclinal and
anticlinal structures described above owing to lack of ovicrop.
Experi%nqe in nearby areas suggests that the dips will be less
than 3%,

McLarty Synclinee.= South of the Nerrima Structure a gnclinal
axlis parallel to the Fenton Fault can be traced for 28 miles
from north-wost of Barnes Flow to the vicinity of Andys Bore, °
north-east of Mt. Fenton. The axis of this structure is in the
Liveringa Group and the flanks consist of the Noonkanbah
Formation.

OThe syncline is highly asymmetrical with northern.flank'dips
of 2% - 39 and southern flank dips adjacent to the Fenton Fault
as high as 89, ‘ '

The structure has similar clarecteristics to the Talbot
Syncline which 1s adjacent and parallel to the Pinnacle Fault.

Mt. Wynne Structure.- Both the Mt. Wynne and Grant Grange
Structures are characterised by longitudinal faults together

with normal transverse faults. As a result the dips of .the

beds 1n tho axial areas are froquently very variable and
contradictory. Low on the flanks the plunging anticlinal pattern

becomas more obvious.

The core of the Structure is composed of strongly faulted
Grant Formation and Poole Sandstone with dips ranging from 4°
to 14°. The Structure is roughly symmefrical with dips up to
80 - 10° on both north and south flankse

» Two culminations have been mapped on the structure, one in
the vicinity of Mt. Wynne and the other west of Paradise Outcamp.
Low folding and strike faulting in the Poole Bandstone ard G rant
Formation occur boetween the two culminations. '

Faults tronding north and slightly wcst of north aro most

 commion but probably do not exceod 100 feot displacoment. More

Important are striko faults. A major striko fault passos betweoon
Jimborlura Hill and the Jimberlura Ridgos and has a displacement
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of 1500 ~ 2000 feet north of Jimber_ura Hill with docreasing
displacement to thc north-west. Similar strike faults of unknown
displacement occur. through Mt. Wynne , terminating the local set
of north trending faults, and probablo strike faults botweon the
Mt Wynno and Jimberlura folds. ,

Grant Range Structure.- The Structuro is a large faulted plunging
anticline ¢omparable in sizc to the Ste. Goarge Range Structuro.
The stratigraphy is essentially the same as the Ste. George Range
Structure but . differs in the strong developmont of strike faults
with subordinatc transverse faulting. The accompanying maps show
tho extent of the faulting. Mapping of the areca has indicated’
thaet the larger faults have a displacement exceading 1000 foot.

The stracture is closed in the Noonkanbah Formation.

Warrawadda Structure.- The structure has been mappecd malnly on
aerial photographs in an area of gentle folding adjacent to the
Derby-Fitzroy Crossing Highway. Associated with the anticline
are at least two synclinal structures,.

The structure—is}closed in the Liveringa Group and possibly
contains a core of the Noonkanbah Formation. . Surface outcrop is
absent and stratigraphic interpretation is based on loose surface

~rubblec, soll types and. water bore information.

Flank dips are very low (probably less than 3°) and no
faulting has been observed,

Talbot Syncllnoe The Syncline is a small structure parallel
ana closoly rclatcd to the Pirnacle Fault. It has been identif-
ied between 6 Mile Bore and Mt. Talbot where dip readings indicate
a plunging asymmetrlcal synclines Beds of the Liveringa Group ‘
form the axial region of the fold and are undorlain to the south-
west by beds of the Noonkanbah Formation. To the south-east the
Liveringa Group outcrops against the Pinnacle Fault and the
underlying Noonkanbah Formation does not reappear in the vicinitye

North-west of the Talbot Syncline there are indications of
further gentle folds, but outecrops are poor and scattered and
detailed mapping was impracticable.

The age of the surface folding, though not precise, post-
dates the deposition of the Liveringa Grour.

The surface fold is apparently the result of mainly vertical
movement of the Pinnacle Fault after the daposition of the
Liveringa sediments. As indicated sarlier the structure is
comparable with the McLarty Syncline adjacent to Lhe Fenton Fault,

'LEUCITE -~ BEARING INTRUSIONS:

Twenty loucite rich intrusions are known from the Fitzroy
Basin and have been described in detail by Wade and Prider (1940)j
The intrusions dro described as plugs and craters by Wade, and
Prider has shown that these rare rock types may be described as
lamproites. Apart from the rock italite they are the richest
1ou01te—boar1ng rocks knowa.

With the possible exception of Oscar Plug, Mt Percy and
Mt. North, the intrusions are situated in the synclines adjacent
to the maJor anticlinal axes.

Kul&ld& Hills, consisting & two plugs, are intrusive into .
sediments of tho Livoringa Group in the syncline immediately
south of the Southern Anticlines These arc the only intrusions.
knowvn from this synclinal axis.

The groatost concontration occurs intruding bodé in the

syncline botweon the Southern and Central Anticlines (Plate Ve
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Altogether 15 intrusiens are known frcn this syneline, viz:
Bruvens Hill, "pP" Hill, Mt. Ibis, Machelld Pyramid, Mt. Abboti,
White Roeks, Howes Hill, Fishery Hill, Mamilu Hill and Mt. Cythe.

With the exceptlen of White Rocks, these intrusiens have
penetrated the section as high as esither the Noonkanbah .
Formation or Liveringa Group. At Whlte Rocks, the lamprolte is
intrusive into Triasslc sedimente of the Blina shale.

Moulamen Hill is comparable with the Kalaida Hills 1in
that it is the only intruslion known from the syneline befwesen
the @entral and Northern antie¢lines, ;

The 1ntrusions of Mt. Percy and Mt. nNorth have ne obvious
cnnnection with strusture in Permian roeks and c¢cutsrop as
Intrusives in Grant Formation. They are both adjaeent to fhe
syncline of the Pairfield Valley where depositienal dips of
the Upper Devonian sediments form a distinet synelinal arsa with
flanks forming the Napier Range and the northern (Oscar Plateau.

‘Oscar Plug is an intrusion distinet from the other
concentrations and with no known sbrusture affiliatiens.

The presence of volcanic material in the Lower Cretaseous
gediments of Dampier Land indicates a Lower Cretaceous age for
the Pitzroy Voleanieus., Owing to lack of information they have
previously been considered Tsrtisry intrusiens.
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SEDIMENTARY TECTONICS

Ih r=2lation to Devonilan énd Ordovician sedimentation in

areas buried under later sediments.

ORDOVICIAN,

The Ordovician section, and in particular the lower mrt
of the outcropping section (Emanuel Formation), is characterised .
by a particularly rich marine fauna in shales and limestones.
Glauconite and limonite (after pyrite) have been observed in
these beds..

The lithology and fauna indicates that the Formation was
deposited on a sinking shelf in a relatively stable, reducing
environment under cool water conditions.

The overlying Gap Creck Formation difters from the Emanuel
Formation in the presence of primary dolomite throughout the
section and the occurrence of beds of well-sortved sandstone in
the uppor beds. Fossils are again present but are usually
silicified. : ’ : :

The Gap Creck Formation was probably deposited under
similar conditions to the Emanuel Formation but in warmer water
and under mildly unstable conditions.

It appears likely that the Ordovician shore line was ,
adjacent to the prosont outeron and probably in a similar position
to the shore line in Devonian timee Thus 1t is not surprising.
that srosion has rcmoved all but a small part of the Ordovician

. from areas which were later transgressed by both Middle and Uppor

Dovonian socas.

The Ordovicilan basin was probably extensive and may well
have covered a large part of the Fitzroy Basin. If this is so
it is also possible that large areas of Ordov101an sediments
within the basin may be preserved.

It is impossible to predict the type of sediments that may
be expected but in zones where a similar oenvironment exieted to
that described from the Prices Cresk area rich fossil faunas may
again be expected., Areas of deeper water environment can also
be expected with a consequent variation in fauna and lithologye

DEVONIAN.

Middle Devoniane- The Pillara Formation is notable for the
widesprcad and consistent nature of the rock types developed

in the outcrop area. The outcrops are restricted to sediments,
both organic and inorganic, developed on the shelf area in what
Krumbein and Sloss (1951) term an epineritic biostromal '
environment, In this environment sediments are formed in shallow
clear water with open circulation and little laud derived
sediments The controlling factors qrﬁ tcmperaturo, 'salinity,
oxygen content and dopth. :

Upper Dovoniane.=~ Tho Upper Devonian is represented broadly by three
types of deposits:- the quartzose clastic group (Mt. Pilerre Group,
Fossil Downs Group, Sheep Camp Formation, Brooking Formation and
Napier Group), the calcarenite - rocef group (Springs Formation,
Oscar Formation, Bugle Gap Limestone) and the clastic .- shalo
group ( Fairfield Formation). All three types were developed on

a mildly unstablc shclf in an environment ranging from epineritic
to epineritic biostromals Although, to a large cxtont
contenporancous, the marked diffeorencce in secdimcnts botween the
quartzose clastic group and the calcarcnite~ rccf group, was

duc to the effoct of the Oscar Range which acted as a barrier to
tho deoposition of land-derived sediront and provided lime sand and
clastic limestone from the erosion of the ¥iddle Devonian,
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The clastic - shale group, the youngest Devonian
outoropplng, was dop031tod undor different oondltjonb, possibly
in deeper water.

Summarising, it can be stated that the Upper Devonian of the |
outcrop area was deposited under shallow water conditions on a

" sinking shelf in an environment in which a potential biohermal

and rcef bullding fauna existed, Under suitable conditions
biohermal growths thrived whercas in other zones the growth was
inhibited by adverse conditions, vrelated to local shore line
onvironments. :

The absonce of sediments of Silurign “ge in Western
Australia suggests that there was a regression of the sea at the
close of the Ordovician and it is possible that this regression
may have retreated beyond the present continental margine

At lecast as carly as Middle Devonian there was a major
transgression which eventually formed a shore linc a short distance
oast of the present outcrop area., The outcrops have revealed the
presonce of a roef and bilostromal buillding fauna and under
suitable conditions (esgs along tectonic lines such as Pinnacle
Fault and Fenton Fault and topographic highs) organic limcstone
would probably be developed. :

In arcas of deecper water or in areas whore the sea floor
was sinking at a rate which prevented the continued dovelopment
of biohermal or biostromal growths, corresponding calcareous
sodiment- would be deposited under primarily reducing conditions. |

At ths end of the Middle Devonian there was a further
rogression from the shelf area., The actual extent of the regression
cannot be determined owing to lack of outcrop and sub-surtace
information west of the outcrop area. The fauna of Middle and
Upper Devonian suggests that this withdrawal was of comparatively
short duration and was followed by a further transgression in
epi-Upper Devonian. It is therefore possible that the unconformity
between Middle and Upper Devonian, revealed in the outcrop area, .
may be restricted to marginal areas and continuous deposition
proceeded in other areas throughout the Middle and Upper Devonian.

The study of the Upper Devonian outcrop has revealed that
a poiéntial reef building fauna existzd and reef growth would be
established in suiteble environments and correspondlng deeper
water sodimencs, both organic and inorganic, would Le developed
olsowhere.

In the Fitzroy Basin approximately one half of the Devonian
shore line has beenrevealed by erosion - the remainder is con-
ccaled under subscquent sediments. Numerous opportunities for
roof and biostromal growbth would be expectesd along the shore line,
and around off-shore islands, in a basin as large as the Fitzroy
Basine In addition zones of deepcr water, in which sediments
would be deposited under rsducing conditions, could be cxpeted.



PETROLEUM PROSPECT..
SOURCE ROCKS.

Ordoviciane. = The Prices Creek Group con*ains the highest grade
source rocks for petroleum known in the area. Shallow drilling

in the period 1919-1922 produced several showings of oil in

these rocks, (at the time the rocks were considered to be of
Devonian age.)

The rich marine fauna found throughout the 2,450 feet
sequence, the evidence of reducing conditions during deposition
and the possibility of a rmuch wider development of the Group
in the Fitzroy Basin, gives a high source rock potential to the
Groups Potential reservoir rocks exist in the sandy beds
towards the top of the Group.

Devoniane- The outoropping section in the Middle and Upper
Devonian of the Fitgzroy Basin is not of great significance as
a source rocke ' - - ,

Comparatively recent exploration in North Amvrica and
particularly in central Alberta has resulted in the discovery .
of rich o0il fields in Devonian rcef and associated formations.
In general, however, the arganic material required for the
production of petroleum will not be preserved in the oxidising
environment inherent in reef growths. The deepeor water '
limestone and other scdiments deposited during the time orf reef
growth may be highly favourable source rocks and as a result of
migration can eventually accumulate in porous zonos of reefs in
ad jacent areas. Generally speaking it appears that bioherms
and reef complexes are valuable primarily as reservoir rocks
together with other porocus and jointed.sediments which may
occur in favourable arcas.

* As polnted out previously, possibilities do exist for the
presence of reef growths and associated marine limestones and
clastic sediments vwhich could act as both source rocks and
roservoir rocks in structurally favourable situations.

Formation.- The oubcropping sequence in the Fitaoy Basin
contains no marine sediments which could be classed as source

~rocks. The section does contain numerous beds which would be

Tavourable as reservoir rocks.

There i1s a slight possibility that more favourable facies
could be encountered in the sub-surface section under the Dampier
Land Peninsula, The possibility is comparatively remote and
can be ignored for the present. ’ '

CAP ROCKS:-
Ordoviciane.~ The Emanuel Formation consists of interbedded

limostone and shalee. The shale beds would act as suitable cap
rocks wherever they are founds.

The upper Cap Creek Dolomite contains no beds which
could be considered reliable cap rockse

Devoniane- Generally, the Middle Devonian contains no suitable
cap rock beds. The Upper Dovonian, howsver, contains numerous
horizons with low permeability, a feature which would improve

in deepor water oquivalents. o

The Fairfiocld Formation, thce uppcrriost Devonian Formation,
1s not well known but 1t is suspoctcd that it contains shale
horizons which would be idecal as cap rocks.

Pormian.- Both the Noonkanbah F ormation and the Blina Shalec
contain shalo horizons which act as impormcablc layers, a foature
consistontly illustrated by watcr-boring.s The Noonkanbah
Formation could act as cap rock on structurcs such as the Norrima
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étructure, Tutu Structure, Deep Well Anticline and Warrawadda
Structure. :

The Blina Shale could he of value cnly 1f a gtructure 1s

proved in Dampier Land Peninsula. Elsewhere the Shale has been
eroded from anticlinal structures.

GENERAL STATEMENT :

Throughout the foregolng remarks it has been emphasized that
surface outcrsep and structure are the only factors upon which
the conclusions expressed dre based., As this informatien 1s te
a large extent superficial, the interpretation of the sub-surface
geology is a highly controversial subject open tec varieus
interpretations and subject to a number of complicating factors
which are not apparent from the surface geolegy.

If subsequent werk should indicate that Ordoviclan and _
Devonian sediments have a signiflcant sub-surface develepment 1t
woeuld be reasonable to rate the petroleum prospects as high and
good epportunities would exist for obtaining petroleum in
suitable structural or stratigraphic traps. A simllar situation
would exist if 1t could be proved (as sesms likely) that the
Devonlan sediments alens have a significant sub-surface distrib-
ution. - ' :

For comparison it is relsvant te cempare the geolegy of the
Fitzroy BRasin with the Williston Basin (Burg 1992, Barnes, 1953)
which extends from northern U,S.A., inte mouthern Canada. In this
arca a similar stratigraphic soction to that in the Fitzroy Rasin
is known. The main differences are the vccurrsnce of Silurian
and Carboniferous which are unkpown in outcren in the Fit¥zrey Bsin.

Few successful beres had becn sunk in the Williston Rasin
untll recent exploration proved the exlstence of awcumulatiens in
Ordovician, Devenian and Permiar.

In the Fltzroy Basin the presence of petrolifsreus herizons
in the Palasezoic (particularly in the Ordovicisn) has been knmwn
for over 30 years. plthough attempts have been made througheut
this period ne bore has been drilled on a suitable structure tn
horizon below the Permian. Apart from beres in ths priess Cresk
arsa, wnleh were shallow and were not ldocated on defined structure,
four beres have been drilled specifivally for oil exploration.,
These were located. en infformation from geological surveys, on
the Pocle Range, Mt. Wynne and Nerrims gtructures. Fer various
technical reasons all bores have ceased drilling the Grant
Formation even though traces cf oil were reported from two of the
four bores. :

consequently it ewain be stated that ne structures have been
adequately tested during drilling eperations in an area where the
surface geoloéloal surveys have indlicated a reacsonable possibility
of finding.eil'in economic accumulations.

RECOVMMENDATT ONS o

The sszismic and gravity surveys which have been plannsd for
the 1953 field season should be continued te obtain a good
coverage of the Fltzroy Basin. The scismic traverses should bs
used for detailed investigatiens over the known anticlinal
structures. Earlier work at Nerrima has indicated that faulting
in the structures will provide problems which are not readily
overcome. Various technigues sheuld be applied in an endsavour te
oebtain as clear an Interpretatien of the sub- surface strue turs
a3 possible.

Further werk appears te be warranted in the vieinity of the
Pinnacle Fault Zone, Although Ordevician sediments outcrep cast
of the Fault, west of the Fault Ordevician sediments, which 1t 1s
presumed survived the epi-Middle Devonian peried ef sresien, are
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now buried under a sectlien of Permian a.d Devonian sediments.
By means of detalled geolegical mapping, assisted by selsmic
shooting, 1t should be psssible to indicate the type ef drag
struetures produced by the Fault movements and estimate the
displasement. With this informatien 1t "euld be possible te
locate a test hole con either side of the Fault. The @Jject ef
such a test would be to penetrate the ordevician sectien in a
atruoturaliéhfavourable leoality.

Altho&h bores in the loealities would net nesessarily be
conclusive, they have the advantage of being comparatively shallew
tegother with the probability that both bores will penotrate
Ordevician sediments.

!

Whether or not the sub-surfaee secticn near the Plnnasle

‘Fault 13 tested, ateps should be taken te lecate drilling sites

on the anticlinal structures described previeusly. In order of
preference, these structures are listed below:-

Grant Range

3t. George Range ,
Poole Range

Deep Well

Nerrima

Warrawadda

Mt. Wynne

In order to select the most suitable site on eaeh structure
it will be necessary to prepare a structural centour map ef each
by either the normal surveying metheds or by the use of a
sterecocomparagraph with adequate ground control. The latter method
is te be preferred as the first three structures listed are located

.in difficult and very rugged terrain, In additien a. scismic
‘programme may obtain sufficient informatien te indicate the most

suitable location fer adrilling site in relation o dspstructure.

_Rotary drllling in the Fitzrey Basin should enceuuter ne
difficulties beyond the hlghly abrasive nature of the Grant
Formation.

The study of the surface sectiens has indicated that the
following drilling depths may be anticipated:-

Depth te tep eof Depth to tep of Depth te

STRUCTURE hevonian ordovician Pre=Cambrisa.
Grant Range 3000 + feet 10,000 ~ feet 12,000 - feet
St. Goorge Range 3000 + feet 10,000 - feet 12,000 —~ feet
Poole Range 3000 + fest 10,000 ~ feet 12,000 - fest
Deep Well 6000 + feet 15,000 .. feet 15,000 - feet
Nerrima , 6000 + feet . 13,000 ~ feet . 15,000 ~ feet
Warrawadda 6000 + feet 13,000 & feet 15,000 —~ feet
Mt. Wynne 3000 "¢ fest 10,000 L feet 12,000 «~-feet

The depths quoted to the tep of the Ordeviclan and Pre-
Cambrian can probably be treated as extreme values and ceuld be
considerably less 1f erosion and variations in thickness were
significant factors. ‘

The order of preference listed earlier 1s prcssented after
taking into account factors such as structure, exposed strati-
graphical horizons and accessibllity. An alternate preference
would reverse the order of the first three structures 1listed,

The relative proximity of the outcrepping Ordevician and De-
vonian sections would be -the main argument in the selection of the
Poele Range Structure as the first preference. However, with.
current knowledge there is no reason to believe that the sub-
surface section belew the various structures sheuld be substantially
different. :

In the suggeqted list of prefersnces the Grant Rango Structure
1s chosen in advance of St. George and Poole Range Structures mainly
on account of accessibility. '
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WATER STUPCLY

€

During the survey the position of all known bores was
plotted on the geological maps 2nd the relevant drillers logs
were obtained from the station managers. Alto&other= 323 logs
‘were obtained and have been plotted on the accompanying table
(Table }o The logs of shallow bores sunk during the early days
of settlement in the area are not available. ZThe stratigraphic
position of the bores in Table arc an interpretation based on
the surface geologlcal knowledge and thedrillers logs. :In cases.
where the bore has been completed near a sub-surface boundary ’
between two formations 1t is not always possible to decldd whether
the main source of water has been derived frem the base of the
upper formation or the top of the lower forictlion. In these cases
the most 1ikely'interpretation has been plotted.

In the following teble, the ratio between sub-artesian bores,
artesian bores and dud bores has beecn tabulatbted.

TLBLE 7.

Post Tiveringa Noonkanbah Poole Gront
Triasgié  Triassic Group Formation Sandstone Formatlion Devonlan

Sub- )
\rtesian 15 17 125 57 23 24 17

\rtesian 2 - 1 4 3 -

, Successful

5
Dud -3 6 21 2 - 8
Bores _100% 85%_ - 959 669 93% 100% 68%

4 The number of bores drilled in the various stratigraphic units
is not a true roflection of the availabillty of underground water.
Ca The two major sheep stations, Liveringﬂ and Noonkanbah, are so
-~ gituated that a larwe number of the bores have been drillod in the
Liverings Group. The percentage of succesful bores to dud bores
do es provide a reliable guide.

From tgble 7 it 1s evident that the most reliable parts of the
sequence in which to drill for water are the Post Briassic
(Jurassic, Cretaceous and more recent deposits), Grant Forwation,
Liveringa Group and Poole Sandstone, These units are priaarily '
standatone sequences with numoerous horizons from which a supply of
sub-artesian water can be expected. With the exceptlon of the
Jurassic, Cretaceous and sometimcs the Liveringa Group the water
i1s invariably of potable quality. Water horizons wlth a significant
mineral content have been penetrated in the Mesomic sediments but
with rare exceptions water suitable for stock purposes can be found.

The Triassic sequence contains over 1000 fcet of shale (Blina
Shale) which is impermeable and can be considersd unsuilted for the
production of underground water. The overlying sandstone (Lrskine
Sandstone) 1s dfqvourablo water-bearing scquence from which
practlcally all the Triassic supply is derived. In areas
where 1t has been necessary to locate bores on the Blina Shale
there¢ is the risk that the undcrlyln formation may be Noonkanbah
| Formatione In such a case a bore of 2000 fect may be required

beforc a suitable supply of wator is obtained.

The Noonkanbah Formation, for the wmost part, is an
unreliable source of water. Apart from marginal areas of the
basin the Formation is mainly a shale sectlon with low permcabllity.
The main opportunitles for a supnly of water arc restricted to the
upner and basal beds., Water, 1nc;uding ertesian water, has
apnarently been obtained from bores which have becon unwlttingly
= drillcd on one of the tremsverse faults.
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The Devenian fermatirns differ frem the Permian and younger
formations in the rapidly changing facies and the reugh tepography
which limits the area sultable feor bere iocatirns.  The restricted
number ~f beres which have been drilled in the Devenian dres not
permit an adequate assessment be be made ~” the grrund water
supplics that may be available, The feollewing remarks are
therefore subjeect tr modificaticn as mrre data becomes available.

The Pillara Formae Llrn, Saddler Beds and Bugle Gap 1lmcstane
are nect usually sulted fer drilling leocatiens, dup te rough
topography., It would be possible te select sites in valleys such
as Menjous Gap, Gap Spring,. etc., if water supply was needed in
these areas, Althrugh nr bores have been drilled in the
formations it is censidered that the task would be a diffiscult.
ene. and & supply of water would be limited te jrints and the sandy

"beds at the base of the Pillara Frrmaticn,

Experisnce has shrwn that the ¥Mt. Plerre Greoup is a
particularly prer scurce of shallew water and shruld-be avoeided
unless the opecratrr is prepared tr drill threough the Greup in the
hope of finding an equifer at a lower herizon.

The Fessil Downs Greup and Napier Group are unbested but
centain a sufficient preperticn of sandy layers to provide gord
suppliecs ~f water, : :

The Oscar Frrmﬂtlfn, Svrings Fermatiftn, Broecking Formation
and Shecep Camp Fﬁwmau cn are umsu1tod tﬁpﬂgruphinﬂlly fer bare
sites,

The Fairficld Frrmaticrn has been tested at t we bere sites
and precvided the brre site is lecated carefully the Fermatisn
shﬁuld prﬂv1de supplies ~f water from the sandy beds whish are
interbedded in' the sectirn.

Of particular imprrtance are the craglrmeratic {rrmatiens
(Patterscn Conglemerate, Behn Crnglemerate, Strny Creek Cengleomerate,
Burramandi Crnglemerate, Mt, Alma Crngl-merate and J8 Cenglrmerate).
These sediments are cbvicus scurces of underground water ond when
frund interfingering with the rtherwise impervi-us Mt, Pierre
Greup and Prssil Downs Greup are a drilling target. Succoessiul
results have been achieved rn Frssll Dewns and Margaret Drwns
statirns by drilling in areas where cenglemeretic beds have been
predicted, :

The underground water rcscurces ~f the Fitzrey Basin are
unusually gred and with genlergical supervisien it weuld be
prssible te obtain a very high percentage ~f successful beres in
Permian and yrunger sediments, A similar situation exists in
arcas of Devenian sediments but here mere cauticrn is needed and
experimental beres will be required tr test sequences which havo
nnt been bested previ-usly.:
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a ~ APPENDIX 1.

i} Resume. nf Reprrted 0il Shews in the Pitzroy Basin,

Prices Creek:= The nriginal repert was made during water boring

by a hand-plant, As a result the Western Australian Government
supervised the drilling of a hnle to 90 feet. This bere was situated
in Ordevician and traces of eil were sollected, ~ The Government
Analyst (E.S.Simpsen) examined seven samples frrm this hore and
reprrted the presence of mineral ~il in all. The ei1l was described
as an ungaprnifled nil with paraffinic odour and apparcently of
mineral ﬁrlgln.

‘The Freney Kimborley Oil Cn. Ltde, in 1922-1923 drilled

frur holes in the Prices Creck area t~ depths ranging frem 1008
feet te 340 feet, lns, 1=3 were situated in Ordevinian sediments
and Nn,4 was prrbably west ~f the Pinnacle Fault in Permian
sediments, Gn~d shrwings of ~il were samplecd in Beres 1-3 and
were submitted tr the Grvernment Analyst. The samplecs were
described by the ihdyst as pale yellew with a petrerliferrus edour
and cvidently ~f minoral rrigin,

Crncurrent with uhc Prices Creek tests a deep brre was
drilling at Mt, Wynnes

Neeol brre reached a depth ~f 896 feet in Permian Grant
Fermatirn and was then abandrned frr technic al reasrns, Asphaltum
was repnrted in the brrec at dopths »~f 109 fect and 120 feet and
bitumen at 225 fevt, 4 sectirn of cere was submitted t~ the
Government Analyst who reprrtcd - "This asphaltum was plastic at
20”°C and melted crmpletely belew 100°C, On dry distillation it
yiclded a large verlume ~f dark brrwn ~il, :

. The ‘chemical and physical prepertics ~f the substance agree
A in all respects with a true petreclcum of the 'soft asphaltum type!,
N This 18 usually lacked uprn 28 an indicatien ~f the cnmparatlvcly
' 7 recent presence nf qsphultlo ril in the near vicinity,"

During the perind 1927-1925, Nn,3 Bore was drilled with
a percussicn plant te a depth of 2,154 feet, Thrrughrut the
drilling ~f this hrle water strnd within 80 feet of the surface
nwing tr cementing failures andthe hrle was eventually abandened,
0il shewings were reported frrm sovcral h”rlZ”PS, the lewest at
1 GQO f(/bt.

Samples were again submitted tr the Geoverament Analyst wheo
reprrted - "This uwnsapraified matter censists of a pale yellew
celeoured hydrocarben <1l which is semi-s~lid at nrdinary
temperaturc am mebile at 607°C. It is undrubtedly a putrﬁloum
carrying a large preprrticrn ~f the lubricating fractirns,”

During the perind 1927-1920, the Nn.3 Bore Poele Range was
drilled t~ a depth of 3,264 feet befrre the t~ols stuck and the
hele was abandrned in the Psrmian Grant Fermation, Ccmenting
failures were a c-nsistent featurc of this berc and water was
standing within 150 feet ~f the surfacc thrrughrut the drilling.
0il seepage of a ernvincing nature was reprrted frem 2085 feet,
A sample was submitted te the Gevernment Analyst whe reperted as
frllrws s~ "The sample submitted centained abeut an runce rf a
srude brrwnish black petroleum of viserus cens istenecy and hrlding
o mixed paraffin and asphal} basce, On direct distillatinn, it
yiclded mnly traces ~f distillate utilizable as m~ter fuel, and
nnlv a very small prroortien (4, 5%) ~f illurminating oil.

Appreximatcly threc quarters ~f the nil was rcenvered in t he
frrrn o a medium 1ubr10&t1n§ ~il whilst other valuablc prrducts
wruld be asphalt and WaXeeoe
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) \  APPENDIX II

Comaents on Renorts by Recves (1949 and 1951)

The report by Reoves (349) wos of pearticular velue in that 1t
raiscd probtr# e which had not been “reviously menticned. The most
important of those is the rather definite comclusion reached by
Reeves concerning the nge of the Grant Formation. He considered
the Graant Formation wes of Devonian age for the followlng reasons:-

1. There is-no fossil cvidence that the Grant Range beds are
Permiaon in sge. The fossil wood occosionaly found in them
may just asg well be Duvonilan as Pormian.,

2. The Grant Range Beds, like the Devonian, are overlain ‘

' unconformably by Permisn sandstone. The Grant Range beds are
overlain by the Poole Range sandstone, and the Devonian by the
Hawkestonc sandstone. Thesc two overlappling sandstones appear
to be equivalent.

3, The Gront Range beds are similer t~ the Devonian in being
highly Jointej and more folded than the overlying Pormian
andstone.

4., The Dovonlan limcstones snd sbruptly south-cast of thelr
outcrops in the Rough Rdnge and appear to be replaced by
sandstone further to the soutn-east showing the normal high

" Devonian dins. :

5. The Gront Range bods In the Nerrima 3ore and Poole Range No.3
show a change towords the limestone ranges from apurc sandstone
to a series of sendstone interbedded with calcarcous shale.

5 %

S
o))

The possibility @xists that the 1imostono and shale overlying
massive sandstonc cncountered in water bores in the HE. Wynno
arca are Devonion in age.

.

7. The Grant Range beds contain glacial erratics in their
woer part end cntirely similar boulders occur in great
- nunbers in the limestone ranges and are interbedded with
foaslliferous beds of Stage III of theUoper Devonilan.

8e No erratics of Devonian limestone have been found in the
Grent Range beds, clthough the glaclers, if Permizn in agg, -
moved across wide beltn occupled by Devonian limestone. ho
boulders of liuestone mentioned by Wade and Talbot in the
glaclal beds in Poole Range and elsewhere are concretionary
limestone boulders occurring in calcareous claye.

During the survey by the writer partlcular attention wgs devoted
to this problem. As a result the points raiscd by Resves are
answered below;j-

1, The plant remcins i the Grnt Yormation have not been
examined in detail owing to the ¢k of good meterial. They
do appear to e Permlan general rather than Pre-Permisn. By -
analogy with the glacial section in the Carnarvon Basin
there is no doubtthat the Grant Formation 1s of Permicn age.,

2e The Crant Formaticn is overlain unconformably by the Pools
Sandsvone, The unconformity is frequently unrecognis&blo
whlle the unconformity betwcen Devonian and Fermicn is a
najor break md readily recogznisable at 21l times. In addition
sandstone of the Grant Formation unconforme obly overlies all
formations In thc Dovonian scquunce frow Plllvra Formation
to Bugle Gap Liacstone.

3. Thc Grant Formatlon is strongly jointed by the Gront
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Formation and higher Permlan units were folded together along
. the anticlinal axes.

44 TheDevonian limestones are simply overlapped in the southern
Emanuel Range (formerly Rough Range) bv sandstone etc. of the
Grant Formation and actually reappear farther to the south near
01ld Bohemia Homestead.

5,This statement is of doubtful value as it is based on the
percussion bore logs. Even if the lithological changes were
‘as stated they could not be used as a valid arguments :

6eThere is no possibility that the limestone and shale is Devonian
as 2154 feet of Grant Formation was penetrated in Mt. Wynne
No« 3 bore without reaching proven Devorian sedimentse.

7+The Grant Formation contains proven glacial horizons and is
probably entirely derived from glacial activity. An exhaustiw
examination was made of the conglomerate formations referrsed to
by Reeves in the limestone ranges e Noe vidence of glacial action
was observed and the writer is convinced that these conglom-
erates are fan-conglomerates of local smgnlficance and in no
© way related to the Grant Formation.

8.Limestone boulders from Devonian rocks have been identified
from theGrant Formation. These boulders are abundant along the
margin of the Oscar Range where the Permian overlaps the Failr-
field Formation. DBoulders of probable Devonian age have been
collected from the Grant Formation in St. Gerge Range and Grant
Range.,

Summarising, it can be stated that surface outcrops of the Grant
Formation are of post~Devonian age and are considered to he Permian
in age. There is no evidence to indicate that the deep borses at
Mt. Wynne, Poole Range and Nerrima have reached the base of the
Permian Grant Formation.

It is therefore conclvded that none of the bores mentioned hawe
penetrated pre-Grant Formation and in addition the objective,
Devonian limestone, has not boen reached.

Ina later paper Reeves (1951) has stated that the prospects of
finding o0il south of the Fenton Fault are 'practically nil". Although
this presumption may in fact be true the writer belileves there is
insufficient evidence to substantiate such a claime If, for oxample,
conditions during Devonian sedimentation were lfavourable the vicinity
of the Fenton Fault, and possibly areas to the south, could have been
aroas of roef growthe Proof is lacking of Reeve's suggostion that |
the area to the south of the Fenton Fault consists of a thin cover of
Permian over Pre-Cambrian in the central part of theé Great Sandy
Desert.

Tho following stat@ment is quoted from Resves (1951}:— ""The
conclusion was also reached that only coastal parts of the Fitzroy
Basin merited further investigation. The basis far this opinion
rests on the following obsorvations. Only slight traces of oil
wore obtained in Freneyl!s tests, at least half of which were located
on pronounced folds and drilled to sufficient depths to have
encountoered good showings of oil, if the formations penetrated or
those at greater depths weore petrolifcerous. Tho abscnce of surface
indication of oil, despite the highly fractured naturce of the
formations, also indicates that the sub-surface formations aroc not
oll-bearing. This conclusion is further supported by the fact that
warm springs issuc along faults. Thcsce flows of warm water are
attributable to the underground movement of mcteooric water at
considorablo depth, and soric of them should show traccs of oil 1if
the formations through which the water ciculates arc petroliforous.

. The minor igneous intrusives in the area, which in placos have

brought up fragments of rock from groat depths, do nw show the
slightest tracc of odour of oil.

The forogoing statement ‘is based on the assumption that tho Grant
Formation is of Devonian agc, although.this is not specifically
stateds The suggostion that the deept asts by Froncy'!s ponotrated
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to sufficient depth to prove or “~uy the presence of oil
cccamulations is not 2 valid . corulusions In the writer's opinton
(and this is sup orted by experience in other areas), a test

wlll not be of value until the complete sectlon to basement has
been sampled 2ond the stratigrephy substantiated by fossil evidence.
Although distinct oil showlngs were encountersd during drilling at
Mt. Wynne ond Poole Range, the shows were logged In holes almost
full of wabter with a high hydrostatic pressurc. .

Observations of fractured strata are confined to surfaao outcrop
in the Permion sodimens and it does not follow that the fracturing
will persist, in the surface form, to basement. In any event the
fracturing will not necesscrily permit the escape of any pertroleunm
which exists in the lower beds.

Warm springs are a common feature of the major fault. zones.
The water probably originates in the porous intake beds of the Grant
Formatloen ond Poole Sandstone along the north-castern margin of the
basine There is no rcason to suspcct that the Permian sedimcnts are
petroliferous ond contaminction offinderground water would not be
expected.

The lcucite intrusions are for the most part intrusive into the
mojor synclinal areas and signs of petroleum contamination would
be surprising. It 1s most unlikely that the intrusives would bring
up frogments of rock from o grest depth, as suggested by Reeves.
Plugs such as Mt. Percy and Ht. North almost certainly were Intruded
through Devonian sedimcnts but no fragments have been identified on
the surfacc. Sondstones of the Permlan sequence when baked by the
intrusions are similer to the tynicecl cuartzltes of the Proterozoic
and apoear to have beon mistakenly identified by Reeves.

- Roeves suggests in conclusion that the Ordovicicn hrs o very limited
distribution and supports this belief by referring to the absence of
both Middle Devonicn ond Ordovician in 67 HMile Bor@ (12 miles
north-west of Oscar Range). Unfortunately, it is lmpossible to
predict the distribution of the Ordovicisn sediments in the Fitzroy
Basin. The 67 Mile Bore doecs not provide relicble evidenco 1n support
of Receves' hypothesis. In the writer!s opinion, the 67 Mile Bore 1is
sltuated on, or nsar, the axis of the Oscar Range. The section
exposcd on the Oscar range has shown that thils area has been o positive
elenient for o considersble time and on the western flank practically

© all tho iiddle Devonicon has been eroded prior to deposition of Upper

Devonian, Any Ordovician that may heove existed in this area has 2lso
been completely removed by orosion. Similar conditions were apparently
proved by the 67 Mile Boree The arcc frov the Oscar Renge to ther87:.11ile
Borc wms a uarginal aréo throy hout t.0.Dovonian and the »reserved
gcctlon will not nceoussarily’ D¢ 8 true indication of tic scotion to

be expected elsewhcre in the Fitzroy Basin.
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