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Frontispiece; Cockatoo Island, Yampi Sound, looking east, (Reproduced by
permission of Aerial Photographs and Surveys, Perth)
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SUMMARY

The Yampi Sheet area lies on the coast of the West Kimberley region

in the north of VWestern Australia,

The area is rugged and deeply dissected,. It has a drowned ria-type
coastline, with many offshore islands, The physiography is closely controlled
by the resistance of the underlying bedrock. Ridges of sandstone and quartzite
on the Yampi Peninsula have been peneplained producing a well defined ercsion

surface,

The rocks present range in age from Pfecambrian to Cainozoic, The
oldest Precambrian rocks are the Halls Creek Group, a series of eugeosynclinal
sediments of probable Archaean age. These have been strongly folded, and
metamorphosed in the greenschist and locally amphibolite facies, and intruded
in Lower Proterozoic time by sills of dolerite (Woodward Dolerite), and by

tonalite (Nellie Tonalite), referred to the early Lamboo Complex.

They are followed by acid tuffs of the Whitewater Volcanics (which
elsewhere lie unconformably on the older rocks) and related high-level
porphyries (Mount Disaster Porphyry and Mondooma Granite) all of which are
assigned to the middle Lamboo Complex.,

- Later plutonic -granites (Lennard Granite, Secure Bay Adamellite,
Kongorow Granite, Tarraji Microgranite, Cone Hill Granite), belong to the

latve Lamboo Complex.

These rocks are overlain unconformably by sandstone and basalt and
minor siltstone and conglomerate of the Kimberley Group, which contains the
King Leopold Sandstone, Carson Volcanics, Warton Sandstone, Elgee SiIﬁstone,
and Pentecost Sandstone, The Pentecost Sandstone includes the iron ores and

associated hematitic sediments of the Yampi Sound area.

The Kimberley Group is intruded by sillsi- of Hart Dolerite and, in

the northwest part of Yampi Peninsula, by the Wotjulum Porphyry.

The Precambrian rocks have been faulted, and strongly folded on west-
northwest and northeast axes, Beds are overturned locally. Two periods of

regional metamorphism have affected the area.
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Palaeozoic rocks, which include reef limestones and boulder beds, crop
cut locally and probably underlie the Mesozoic and Cainozoic rocks in the
southern parts of the area,

Cainozoic deposits are mainly superficial and related to drainage and
dissection since the Tertiary period. Drowning of the coastal areas has taken

place in Recent time.

Ircn ore currently being mined at Cockatoo and Koolan Islands forms
the only economic mineral deposits known in the area. Copper has been produced
intermittently from the Halls Creek Group in the Little Tarraji River area and
from the Wotjulum Porphyry at Coppermine Creek. Minor‘copper occurrences have
been reported from other localities in the Halls Creek Group and also from the
Warton Sandstone.

Mica and a little beryl have been produced from a pegmatite near
Limestone Springs.

Inlets in the northeast of the area have been investigated for possible
tidal power sites., Water supplies from surface pools and shallow bores.arec

sufficient for present pastoral purposes.

INTRODUCTION

Location

The Yampi 1:250,000 Sheet area (Fig. 1) lies in the western part of
the Kimberley Land Division of Western Australia between latitudes 16° 00'S and
17° 00'S, and longitudes 123° 0O'E and 124° 30'E. It includes the Yampi

Peninsula, the nar theastern part of Dampier Peninsula, and hundredsof offshore
islands. "

The port of Derby, the main centre of communications for the West
Kimberley region, is situated south of Stokes Bay near the head of King Sound,
some 30 km south of the southern boundary of the Sheet area,

Habitation, Industry, Access, and Communications:”

The two principal centres of permanent habitation and industry are the
iron ore centres of Cockatoo Island and Koolan Island, operated by Dampier
Mining Coy Ltd, a subsidiary of Broken Hill Pty Ltd. These two islands supply

regular shipments of iron ore to the company's works at Newcastle and Port Kemhla

\7
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3.
and to overseas markets. Approximately 180 persons are engaged in the industry

at Cockatoo, and 150 at Kooclan,

There are airstrips suitable for light aircraft at both islands and a
regular passenger, mail, and freight service to and from Derby (135 km distant)
is maintained by the Company's Pioneer'aircraft, Other commmications with the
mainland are provided by radio telephone., Bcth islands are ports of call for
ships of the State Shipping Service. Most of the mainland and island coasts

are accessible by shallow draught vessels,

Small-scale mining last took place in the Mondooma area in 1947
(Stuarts Mica Mine). A number of abandened copper workings in the Little
Tarraji River area, and at Coppermine Creek, were worked prior to 1920,
During the last decade, these areas have received periodic visits from
prospectors and exploration companies. The areas of mineral potential are
now included in Temporary Reserve 2680H held by Pickands Mather Company
International, who are currently engaged in geological mapping and geochemical

sampling.

The only permanent mainland settlements are at Oobagooma homestead,
at the tidal limit of the Robinson River, and the newly established Kimbolton
homestead at the southern flank of the Kimbolton Range, 22 km by rough bush
track west-northwest irom Oobagooma, Both homesteads are in communication
with the Flying DoctoriRadio b;se at Derby. Oobagooma has an airstrip suit-
able for light airecraft, It is linked with Derby by a graded inland road,
and a coastal road, which meet north of Meda homestead and connect with the

Derby-Kimberley Downs road 48 km east of Derby (see Fig. 1).

The southeastern part of the area is accessible by a graded track
which extends northwards from Kimberley Downs homestead through Limestone:

Spring to Mondooma Yard on the Robinson River and from there to Oobagoona,

Access to Dampier Peminsula is by a graded road from Broome which
connects with Beagle Bay Mission, Pender Bay Homestead, Lombadina Mission,

and Cape Leveque (see Fig, 1).

An airstrip, situated between Walcott Inlet and Secure Bay, cons-
tructed in 1962 for communication purposes during tidal power scheme invest-

igations, is currently in disrepair,

(¢




4.

Indigenous aborigines no longer inhabit the region. Isolated missions
which catered for aboriginal communities at Disaster Bay, Sunday Island,
Wotjulum (10 km southeast from Coppermine Creek head) and Munja (head of
Walcott Inlet, Charnley Sheet area) have now been abandoned, and all
inhabitants transferred to Mission Stations (or school hostels) at or closer
to Derby. Some are employed in the cattle industry.

Climate

| The climate of the area is monsoonal with well defined wet and dry
seasons. Average rainfall within the area ranges from 680 to 850
but | igery variable from year to year. Normally most of the rain falls
between December and March, Very heavy falis occur occasionally within a

short period with consequent disruption to communications.

Temperature data for Derby (Speck et al,, 1964), which are probably
an accurate guide to the coastal regions of the Sheet area, indicate average
minima from 14°C (July) to 27°C (December) and mexima from 29°C (Fuly) to 37°C
(November and Decenber). The area is subject to cyclonic weather conditions
during the period January to March.

Vegetation

The typical vegetation of low-lying parts of the area is grassy open
eucalyptus woodland. Sandstone ridges support only stunted wattle and soft
spinifex. Low hills especially in the coastal areas have a heavy cover of
tall cane grass., Black soil areas are treeless with a cover of tussocky grass.

Baobabs, river gums, paper barks, and pandanus palms fringe the watercourses.

Sand plains in the south of the area support stands of tall wattle scrub @indanl

Bare mud flats of sheltered bays and inlets have mangrove thickets on
the seaward fringe and are locally being encroached on the landward margin by
samphire meadows.

A comprehensive description of the vegetation of the region is given
by Speck & Lazarides (1964).

PREVIOUS INVESTIGATIONS

Cape Leveque was sighted by Tasman in 1644 and later named by De
Freycinet during a French naval expedition to Australia in 1801-03 (Sharpe,
1963). The coastal parts of Dampier Peninsula in the Yampi Sheet area were

visited by William Dampier in the ship Cygmet (commanded by Captain Read),

$
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9,

in 1688 (Sharpe, 1963). Commander Phillip Parker King explored the coastline
in 1820-21 and named Sunday Island and numerous other prominent coastal features
(King, 1827). Geological specimens collected by King were described by W.H.
Fittomn (1825), who recorded that the coastal areas were composed almost

entirely of sandstone.

John Lort Stokes, an officer and later commander of H.M.S. Beagle
(then commanded by Captain John Clements Wickam) explored and surveyed the
coast more fully in 1838-41. He established from native sources the names

Koolan (fighting island) Cockatos (father island) and Yampi (water).

Government surveyor Ord accompanied Hann in an expedition into the
region in 1898 (Hamn, 1901), and it is probable that surveyors from this
party visited Oobagooma (native name: grassland or pastoral prOposition) and
areas to the east. Government surveyors Leeming, Ryan, and Crossland cont-
inued the naming and mapping of prominent physiographic features of the

Sheet area.

Fitzgerald (1907) and Basedow (1918) described briefly some of the

oy A

island zahdotity coastal mainland rocks after their visits to Sunday Island

Mission and other localities of this Sheet area.

The iron déposits of Yampi Sound were known as early as 1890, when
pearling luggers collected ore from the islands for use as heavy ballast.
Some of the first leases were taken up in this area in 1907 (Koolan Island)
but large scale shipment of iron ore did not eventuate until Cockatoo Island
(in 1951) and Koolan Island (in 1964) were brought into full scale production.

Numerous published and unpublished reports on these iron deposits,
and other geolegical features of the Yampi Sound area, are listed in the
bibliography. The more significant reports are those by Campbell (1909),
Canavan & Edwards (1938), Finucane (1939), Canavan (1953), and Reid (1958,
1965), Chloritoid was reported frem Yampi Sound by Simpson (1915), who also
analysed hematite quartzite from Yampi Sound and water samples from Cone Bay

area (Simpson, 1916).

Small copper deposits discovered early in the centﬁiy at Coppermine
Creek, Little Tarraji River, and Mondooma areas were describéd briefly by -
Maitland (1919), Simpson (1952), Harms (1959), Low (1963),and Sofoulis (1967).

(G
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Those of the Little Tarraji River and adjacent areas were investigated by
Western Mining Corporation Ltd and described in unpublished company reports
by Woodall (1957), Reid (1958, 1959), Triglavcanin (1958), and Harper (1959).

The geology of the Dampier Peninsula was described by Brunnschweiler
(1951, 1957) and McWhae et al, (1958). Speck et al, (1964) provided a summary

description of the physiography and geology of the whole of the Yampi Sheet
area and adjoining regions.

The most notable contribution to the regional study was by Harms
(1959), who produced the first geological map of the region, based on air
photographs and some ground traverses., His map, and subdivisions of the majot
Precambrian rock units, provided the framework for subsequent investigations;
and together with the Bureau of Mineral Resources preliminary interpretation

of the Yampi Sheet area (Perry’& Richard, 1965), agsisted in planning the
1966 mapping.

PRESENT SURVEY

This report is a product of a joint survey programme commenced in
1962, by the Bureau of Mineral Resources and the Geological Survey of Western
Australia, to map the Precambrian rocks of the Kimberley Division in the

northeznt = part of Westermn Australia,

Most of the Yampi 1:250,000 Sheet area was mapped during the 1966
field season from a base camp established at Kongorow Pool on the Barker River;,
in the Lennard River Sheet area. Personnel engaged in this survey were D.C.
Gellatly, G.M. Derrick, C.M. Morgan (BMR), and J. Sofoulis and R. Farbridge
(GSWA). The survey of the Yampi Sheet area was completed during the 1967 field
season by Gellatly, Sofoulis, and Derrick. All members of the field party
contﬁibuted to the compiiétion of the geological map and to this report., It

has been compiled and edited by Gellatly, Authorship of individual chapters
is indicated in the list of contents,

This report, together with those on the Lennard River, Charnley, and
Lansdowne 1:250,000 Sheet areas will form the basis for a bulletin entitled
'Precambrian Geology of the Kimberley Region: The West Kimberley' to be
published by the Bureau of Mineral Resources, Other bulletins of this series

are: The East Kimberley (Down and Gemuts, 1969; Gemuts, in press), and the
Kimberley Basin (Plumb, in prep.).
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Vertical air-photographs at a scale of 1:50,000 taken in 1949 by
the RAAF were used during the survey. Photo mosaics, scale 1:63,360 and
1:250,000 and topographic maps ori scale of 1:50,000 (unpublished) and
1:250,000 also are available.

Survey Method: The accessible southern parts of the area were investigated
on foot using 4-wheel-drive vehicles for transport. A helicopter, operating
from bases at Koolan Island and Oobagooma airstrips, was used for mapping the
inaccessible ranges and the offshore islands. During helicopter operatioms,
three geologists were positioned each day for cross-country traverses, while
a fourth used the helicopter for spot observations, At the end of the day
all geolcgists were collected from pre-selected pick-up points and returned

to base.

Rubber floats were fitted for the island traverses, and landing
skids for the inland work, Approximately 85 helicopter flying hours were
logged in the Sheet area during the 1966 field season and 15 hours during

the 1967 season. A few light aircraft flights were used for reconnaissance.,

Information from field work was plotted initially on transparent
photo~overlays and was then transferred to 1:50,000 compilation sheets. The
resultant maps were subsequently reduced to 1:250,000 and redrawn to produce

the geological map accompanying this report.

PHYSTOGRAPHY

The Yampi Sheet area includes part of the physiographic North
Kimberley and Fitzroyland divisions as defined by Jutson (1934). The
constituent physiographic provinces and subprovinces of these divisions
are given in Table 1, Figure 2 shows the distribution of the various

physiographic units within the Sheet areaz,

{

_]I_____________________________________________________________________________________________E__
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TABIE 1

Physicgraphic Subdivigions — Yampi 1:250,000 Sheet area

Division Province ! Sub-Province
. 2 . 6
Kimberley Plateau Harding Plateau
: 0 6,7
North 1 King Leopold Range
Hbat ey Kimberley Foreland® Yampi Ridges2

Lillybooroora Plateau

Lennard Hills'

Lamboo Hills5 ' ‘Halls Creek Ridges7
Napier Plains7
Fitzroyland Fifzfoy Plains? North Fitzroy Plains !
Xing Sound Lowlands
Lombadina Plateau4
Bemps SRl sni ‘Pender Bay Lowlands4
" Jutsen (1934) >Dow & Gemuts (1969) -
2Wright'(1964) 6Ge11at1y et al. (1969)
3Traves (1955) 7Gellatly et al, (1968)

4Brunnschweiler (1957)

Kimberley Plateau Province

The Harding Plateau is -a rugged and deeply dissected sandstone plateau.
containing numerous cuestas formed by erosion-resistant beds of sandstone, over-
lying sof ter sandstone, siltstone, or dolerite. It is found only near the
eastern margin of the Sheet area between Foam Passage and Secure Bay. Elevation
of the Plateau decreases southwards from 190 m near Raft Point to about 90 m
near Secure Bay., Drainage is mainly consequent with subsequent tributaries

following strike valleys in easily eroded siltstone, dolerite or soft sandstone.
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fig, 3a Peneplained plateau surface of the Yampi Peninsula south of Dugong Bay.

Lillybooroora Plateay in centre, Flat-topped, steeply #ipning Sandﬁt?ie
beds of Yanpi Ridges in foreground and distance, (Heg GA 1144)  D,C.G.

Fig, 3b Flat-topped parallel sinuous ridges of Kimberley Group sandstone formations
forning part of Yampi Ridges physiographic subprovince: 15 kn east of Cone

Hill, The strike valleys are formed over siltstone and basic rocks (Photo, GSW )

J.S.
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Kimberley Foreland Province

The King Leopold Range occurs only on the eastern margin of the
Sheet area., There it*forms a broad gently convex deeply dissected ridge
with prominent cliffs on its southern margin. Butte topography is well
developed., Maximum elevation is around %60 m. Minor drainage is mainly
consequent and partly joint controlled. With increasing dips the King

Leopold Range presses westwards into the Yampi Ridges.

The Yampi Ridges occupy most of the Yampi Peninsula. They consist

of a series of parallel flat-topped ridges and of hogbacks and cuestas formed
by beds of steeply dipping resistant sandstone with intervening beds of
easily eroded siltstone, basalt, and dolerite, Elevations range from 30 to

240 m above sea-level, and relief from 60 m to 150 m.,

The flat ridge tops have uniform elevation and form a striking
peneplain that stretches from Collier Bay to Yampi Sound and King Sound.
This peneplain comprises remnants of an earlier erosion surface (the Low
Kimberley Surface) which slopes gently downwards from the High Range area
to the west, south-west and south. The minimum elevation of this peneplain

is about 150 m, e.g. as at Koolan and Cockatoo Islands.

The Lillybooroora Plateau forms part of the Yampi Peninsula but

differs from thé surrounding area physiographically in that parallel ridges
give way to a uniform smooth plateau surface flanked by areas of rounded

hills with a dendritic drainage pattern.

Major streams throughout the Yampi Peninsule are controlled by
northwest-trending strike valleys developed in siltstone and volcanic rock
in the Kimberley Group sequence., Minor streams generally breach the resistant

strike ridges.

Lamboo Hills Province

The Lennérd Hills comprise land-forms developed on the older

Precambrian igneous rocks (Lamboo Complex). Landforms bf this sub-province
are predominantly dissected plateaux (e.g., Mt Disaster, rocky tors, and
broad whalebacks, separated by narrow sandy pédiments° The lower lying and
gsouthwestern parts of the Lennard Hills are characterized by broad convex
pediments which generally have scattered granite tors and monadnocks along

minor drainage divides,

*2
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Maximum clevations are about 240 to 27C m and conform with the general
level of the Low Kimberley Surface in this area. Relief over most of the
Lennard Hills is generally less than 90 m and commonly rahges between 30 m and

60 m. Minor streams are mostly dendritic,

The Halls Creek Ridges, which are inextensive in the Yampi Sheet

area, are developed on schist and phyllite. Landforms are low ridges and
irregular round-topped hills with closely spaced dendritic minor drainage.,

Together these features produce a hummocky topography.

The Napier Plains consist of areas of tussocky black scil separated
from river courses by sandy levees, of areas of residual sandy soils, and of
scattered inselbergs with surrounding pediments, Minor streams are anasto-

mosing and commonly have well developed meanders (rig. 4).

Pitzroy Plains Province
The North Fitzroy Plains are extensive sandplains in the southern

part of the Sheet area southeast of Oobagooma. They consist of deep red and
yellow sands overlying ferricrete and forming a gently undulating pindan-
covered plain developed largely upon Palaeozoic and possibly Mesozoic rocks,

Drainage is poorly defined and dendritic,.

The King Sound Lowlands comprise extensive coastal mudflats southeast
of Point Usborne, Mangrove communities fiourish on the seaward fringe of the

mudflats and line tidal creeks, some of which have prominent meanders,

Dampierland Province
The Lombadina Plateau occupies the northern part of the Dampier

Peninsula west of King Sound. The Plateau, which is covered by a veneer of
sandy soil, has an average elevation of only 30 m, It is bounded to the south
by a low escarpment of sandstone cliffs which form much of the coastline and
extend northwest from Cornambie Point., Pleistocene sand dunes are found

locally on the plateau surface.

The Pender Bay Lowlands, a low lying sand plain depression to the
south of the Lombadina Plateau, were probably the course of a large Tertiary

river system flowing westwards to Pender Bay (Brunnschweiler 1957).




FIGURE 4

Fig, 4a Meandering minor tributary stream, Napier Plains physiographic sub-

province, 1 km southwest of Lome Hill, (Neg GA 1882) D.C.G.

Fig. &b Broad meanders of tidal reaches of Robinson River, Rounded inselberg
ridges of King Leopold Sandstone in middle distance, Tidal mudflats
of Robinson estuary and Stokes Bay in distance, (Neg GA )™ D; C. G,
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Drainage

Major drainages in the area fall into two broad systems: those
arcund the periphery of the peninsula draining directly seaward, and those
that comprise the Robinson River system and drain into King Sound. The
Melarty Range, a strike ridge of sandstone, forms the divide between these
two drainage systems in tke north; in the west the divide is irregular and

independent of litheology.

Principal river courses of the peripheral drainage system are
dominantly subsequent following strike valleys, Minor tributaries are
prineipally consequent or subsequenty-an exception is the area of dendritic
drainage surrounding the southern part of Secure Bay., The rivers are mainly

stony-bottomed and have immature longitudinal profiles,

The Robinson River and its principal tributaries are mainly dendritic,
but the headwaters of its western tributaries are commonly subsequent, Minor
tributaries vary with topography: in the east they tend to follow jointsAand
are reticulate, whereas in the west the tributaries dre mostly subsequent.

The rivers of this system are mature and sandy-bottomed in their lower courses,
Tributaries and the upper parts of the main;rivers are sandy-bottomed where
granite underlies the catchment but are stor:y- elsewhere. The Robinson River
becomes mature in the lower part of its course and in the estuarine reaches
exhibits broad meanders (Figo 4). These are believed to be fluvial meanders
that predate the drowning rather than a result of estuarine conditions,
MNeanders in tidal creeks in mangrove swamps on the other hand have developed
on thé coastal muds and are a more recent development,

Coastal Features

A drowned coastline with ria features is stronglydeveloped north of
Point Usborne, where dissected Kimberley Group rocks:trke at right angles
to the coast. The relative rise in sea level has produced flooded strike
valleys previously developed in easily eroded materials., This has left
upstanding sandstone promontories, and numerous offshore islands, manY}ﬁf

them with linear distribution and forming strike extensions of mainland
structures,. -

The depth of submergence in the Buccaneer Archipelago has been
estimated by Reid (1958) at approximately 60 m, The drowning of these deeply

25



12.

dissected terrains has produced..a rocky, locally cliffed, coastline.
Promontories and bays commonly have irregular shapes, controlled by prominent

strike ridges.of sandstone and modified only in part by later marine erosion.

Limestone reefs locally fringe parts of the north mainland coast
and are extensive about the islands., Beaches are scarce and confined mainly
to restricted bays of the outer coast and islands., Mudflats (partly mangrove-
dovered) occupy sheltered bays, inlets, and estuaries. Other small bays cut
off from the sea by sandbars have formed intratidal lagoons.

Some wave-cut platforms of the Yampi Sound areas have been described
by Edwards (1958). They are attributed to wave action at the change of hard-
ness between sof ter atmospherically weathered rocks and the harder, comparat-

ively unweathered rocks that lie below the mean high water mark,

The coastline flanking Collier Bay is controlled by the regional
structural trend of the Kimberley Group rocks. Drowned river gorges, where
rivers broke out from broad lowland valleys, are now narrow tidal channels,
Thus the narrow Yule Entrance and The Funnel, originally river gorges are now

tidal, and give access to broad mangrove fringed reaches of Walcott Inlet and
Secure Bay respectively.

INTRODUCTION TO STRATIGRAPHY

Precambrian, Palaeozoic, and Mesozoic rocks are exposed in the Yanpi

1:250,000 Sheet area. Nomenclgture of the older Precambrian umits follows

that used in the Lennard River Sheet area (Gellatly et al., 1968). Definitions

of additional units are given in Appendix I, Nomenclature of the younger

Precambrian is based on that of Harms (1959) as modified by Dow et al. (1964),

The older Precambrian rocks - The Halls Creek Group and the Lamboo
Complex - are assigned to the Archaean (?) and Lower Proterozoic respectively.
The younger Precambrian rocks, of the Kimberley Basin succession, are assigned
to the Carpentarian system. Subdivision of the Precambrian into Archaean (?),
Lower Proterozoic, and Carpentarian is based on isotopic age determinations
(Bofinger, 1957; Bennett & Gellatly, 1970).

The oldest Precatibirian rocks, metamorphosed flysch sediments of the
Halls Creek.Group, are tentatively assigned to the Archaean, but at present
this is based on only one age determination,

26
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Zz4 Pz3ICD ROCK WHIT  THICKHZSS LITEOLOGY POPCGRAPEY ] DISTRIBUTION SULTIGRAPHIC RENARKS
' ArD SYMBOL 1IN 27RES RSIATICHNSHIPS
> ‘Qa Alluyium; river sand River flats and Along all main rivers. Mainly coarse sand or silty sand.
g and gravel. terraces. =
5] Qe Coagtal mud, 8ilt and Coastal pud flats; Extengive around shores '_E' Bare mud-~flats, locally with salt
?—f; . sand. tidal marsh, of King Sound; locally g encrustations; intertidal parts
< * intertidal lagoons; along coastline of Yampi El support mangrove thickets. Coarse
tidal channels. Peninsula. o sands in tidal channels.
o
o

Qs Beach sand; white sands Beaches, sand bars, Isolated beaches between g
with shell debris. beach dunes, headlands, 5

Q1 Fra tal Limestone, Low benches near Pringing islands of 'é Limestone outcrops too small to show
and active coral reefs, shoreline, Buccaneer Archipelago. 5 on 1:250,000 map.

© Subrerged reefs, Q
= : g
§ Czs Residual soil, gand, Undulating scrub Yidespread in low. lying b Low longitudinal sand dunes locally.
= eluvium, colluvium. covered sand plains, areas; also in valleys £ '
8 i flanking rivers and °
= separating rock exposures. 2
LB -
= 5 Czb Black soil: black to Plains with some Planking lower reaches of § Generally grass covered; boggy in
= E dark grey heavy textured shallow depressions. Robinson River and main o wet season. .
o =] eracking clay soils, Gilgai patterns tributaries.
0 g2 with bummocky 2
) = gurfaces.- local o
= g relief 0.3 to 0.6 m. °
- 3 & :
2 Czl Ferricrete: ferruginous Surface veneers Mainly in southwest and v Mainly associated with Phanerozoic
o piselitic sandy soil; associated with southeast. @ sediments.
ferricrete conglomerate eluvial soils, sand ‘_"3
plaing, and pediments, Z..:

Tp Up to 6 laterite; pisolitie, Flat-lying residual Cockatoo and Koolan Islands §’ Possibly remnants of a formerly
aluminous; Detrital, cappings on platesu (canga); northwest o Mount A extensive laterite surface. Canga
limenitic iron ore surface. Hellie (laterite). deposits mostly mined out.

(fcanga")
PENEPLANATIOR, WEATHERING, DISSEVCTIOF AND SO0IL ACCWWTIQJ
o)
E" Borda 4 n Ferruginous, uncemented Low outcrops. Apex Island and Cumninghanm Post—dates Pender Outcrops too small to show 1:250,000 scale.
> Sandstone angular sandstone rubble; Point, Bay Conglomerate. Contains material reworked from Pender Bay
E Pisolitic limonite. Conglonerate.
° . DISCONFORMITY i
T‘Pender»Bay Conglonerate; dark grey Low outero s 5 r iatd 081
= . ’ 5 S, South of Cunninghan Overlies Jowlaenga Fluviatile deposit probably contemporaneous
_Conglmneraia‘~ 4 boulder to pebble sized Point . Formation. with Emeriau Sandstone to the West.
.Tc : ' clasts, Overlies Jowlaenga Formation.

UFCORFORMITY
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IAME 2:  STEATICRAPHY — YAMPL 1:330,000 570 4 oiia 5./55=3 = L SSCGIED 1T PALLZCZCEZ
ERA  PEXIOD STAGE OR ROCK WIT  THICKNESS LITHOLOGY TOPOGRAPEY DISTRIBUTION STRATIGRAFHIC REIARES
GROUP  A!D SYNBOL IN 1=TRES REIATIOLNSHIPS
S . APTIAN Heliigo . z=Sendst " low rises, mesas or - Coastal sections on east Mostly overlies Jowlaenga
= Sandstone tediun to coarse-grained buttes; low ecliffs, coast of Dampier Peninsule Formation. Overlies Pre-
S Kin silicified lccally._ cambrisn on Apex Island,
© B . , . o i
(=] e VALAY - Jowlaenga ™ o to Sandstone; fine to- Low mesas and buttes; Scattered outerops a].cmg ¥ay be eguivalent to
2] é GINIAR Pormation 120 m medium, oftem fen-ugm. lov coastzl headlsands, east coast of Dampier Jarlemai Siltstone
@ & Klj . well bedded.- : ‘Peninsula, chweiler, 1954).
= o .
© UNCONFOREITY .
= - - Grant UnJmm in _Lgm cungloma:rate, Lov cutcrops, partly . Small exposures .j.p Overlies FPajrfield Excellent aquifer,
E\‘ Formation Tampi area, tillite,’ siltstone and  seil covered. . southeast. . Formation in southeast,
-] Pg 132 » in shale, Glacial and - ’ C :
K ' type aren. ‘agueo-glacial,
L . N - . .
~ i : .
§ Lillybooroom Up t0 60 m Boulder ang, cobble Rounded boulder- In valley floors; as Overlies Precanbrian - VWell-defined dendritic
= Conglomerate songlonerate; megaclasts strewn hills; flat extensive hills and unconformably. . drainage pattern devalpped.
E Ple are guartzite, well topped masses and isolated masses to = ’
[ lithified. - valley side benches north and northwest
g flanking Proterozoic of Oobagooma. .
sandstone ridges. A ’
UNCONPORKITY- _
2 Pairfield 195m+ . _Simmmi Low outcreps o Confomébl& overlies Partly of Carboniferous age
B Formation : . lizestone and gale- plains to southeast 3 reef complex subsurface and on the adjacent
; % f - _erenite; ealcareous of limestone range i N " Lennard River Sheet,
f shale and siltstone, o ’
o . . .
- . - . Wind jana Alggl-gt;gmatogoroid In extreme southeast, Iiexfingers with back- Reef-facies; discontinuous,
=) E Limestone - reel ggstgng, partly i . reef and fore-reef, ’
N = Dy dolomitiged ' .
o = 5] : . : : ' .
@ o = Pillare Reef Llimegtons, partly Imssive outcrops im Bf Sheet area anly. Interfingers with reef ‘Back-reef facies, well-bedded
- § . Linestone ‘Complex dolomitized, i narrov, hilly, lime- - .and fore-reef. and flat lying.
= 2 - g CDp - 240 m total . stone ranga, i
- ) . ’ 3 " .
Qe B HNapier Lalcarenite ang Interf:mgers with reef Fore-reef and inter-reef
. ¥ ~ Fermation calcirudite, and and back=-reef. : facies, Distinguished from
E Dn megabreccia, mingp back-reef by steep depos:.tional
dolormite, dipa.
- - EaJowr UFCONFORKITY



ERA  PERIOD GROUP BOCK UNIT THICKNESS LITEOLOGY "POPOGRAPHY DISTRIBUTIH STRATIGRAPHIC BEMARKS
’ AFD SYMBOL 1IN METRR3 & ) : REIATICNSHIPS ) o=
Votjulum Up to 900m z Digsected low rocky Restricted northweat Intrudes Warton Sand- - Votjulum Porphyry and Hart
Porphyry grey; contains abundant hills and pavements part of Yampi - stone, Elgee Siltsione Dolerite appear to be
Bqw euhedral or anhedral Peninsula, and Pentecost Sandstone mtually exclusive,.
quartz phenocrysis, Minor copper mineralisation
minor pink feldspar, in quartz veins at Coppermine Creek
g Bart Up to Dolerite; dark-grey, Rounded boulder—strewn Widespread sills in Intrudes Ealls Creek
gﬁg Dolerite 1200 n medium grained; some hills or low undul- Kimberley Group of Group Whitewater
8§§ Bih - grey granophyre. ating hills in valleys. Yampi Peninsula, Voleanies, Lemnard
P P ’ . except in northwest, Granite, and a&ll
= formationsof Kimberley
) Group.
INTRUSIYE CONTACTS
Pentecost 1350 to Sandstone; white, Resistant mesas in 'Widespread in northern Overlies Elgeo Silt- Top of formation not preserved:
Sendstone 360 n - well-sorted quartz northeast; flat- and central parts-of stone conformably. all sections incomplete.
. Eep (tota.l) sandstone and minor topped strike ridges sheet area. - Oldest rocks overlying !
] feldspathic sand- in. west. it are Palaeozoic,
stone; grey silt-
ptone minor glaucunitic 5
sandstcne.
Yampi Up to Arkose and feldspathic  Rounded hills and North coast of Yampi Llies conformably on Contains hematite ores at
Kember T30 w sandstone: Aematitic gently dipping cuestas Peninsula and adjacent lower beds of Pentecost Koolan end Cockatoo Island.
Bxpy quartz sandstone: in eagt, Rocky steep 1islands. s Sandstone in east: over- -
giltstone. Minor iron sided plateauns in west., lies Blgee Silstone in
ore, glauconitie : . northwest,
sandstone, -
= Elgee 35 m to Silgtone, with fine- In scarp slopes and A narrow band in the Mogtly conformable on Intruded by Wotjulum Porphyry.
- Silstone 480 m grained sandstone valleys; no strong northern and cemtral ‘darton Sandstone and .
= Exe : interbeds;conglomerate, outcrop expression. parts of Sheet area. overlain conformebly by
L i ! S Pentecost Sandstone.
< Locally overlaps uncon-
: formabtly on to Carscn
i o8 , . ; 'LOCAL DISCONFORMKITY Nelcamicta
a : _E ¥arton 340 m to Sandstone; white to ~ Prominent scarps, V¥idespread in northern Conformable on Carson Strongly cross-bedded megaripples
s , Sandstone 520 m crean, coarse to medium- ridges and restricted and ceatral parts of Volecanies, present loczlly. Partly removed
< § - Bicw grained, partly felds- plateaux. Sheet area. by -erosion, Thicknesses refer to
© pathic; silistone; ‘ complete sectiomns.
_ E I andalusite granofelds,
= : .
H ? ) .
X Carson _360 o to Tholeijtic basalt and Bounded hills in - ¥idespread in northem Conformable on King Thickens northesstwards.
Volcanies 1140 m £pilite; Dark grey,gresn, valleys; poor outcrop. and central parts of .Lecpold Sandstene, ’
Bce commonly amygdaloidal; - locally. Sheet ares.
’ tuffaceous siltstone,
agglonerate, feldspathic
) sandstone. .
King 1050 m to  Sandgicne; coarse-greined Broad, flat-topped Videepread in northern Overlies Speewah Group Cross—~bedding common. Some beds
Leopold 1200 m vhite to pale buff, ridges, ranges amd central and- western parts with probable partial poorly sorted.
Sandstone dissected plateaux. of Sheet ares. unconformity. Probably
B T locally unconformable on
- older Precambrian. )
. P ARTIAL ’
Speewah Up to Sendstone; pale purple- Earrow l*l:eevply)H " C 0 NThinF : Rilécgntmuoua beit  Overlies older Precambrian Conatituent formations of type
CGroup- - 360 n grey to buff quartz sand- dipping ridges. “from Secure Bay to wnconformabdly. area not recognizabdle. Difficult
L Bp stone, locally micaceous, Mangrove Creek, Also to distinguish from K.mg Leopold

and chloritoid-bearing;

minor pebble conglomerate .

-around Cone Hill,

Sandstone.
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ERA  FERIOD GROUP ROCK UNIT

AND SYMBOL

LITHOLOGY TOPOGRAPHY

DISTRIBUTION

STRATIGRAPHIC
IBIATICHSHIPS

REZMARKS

Cone Hill
Granite
Phke

LANBOO
CCMPLEX

Kongorow
Granite
Phbkk

Tarraji
. ldcro-
granite
Pkt

Secure
Bay
Adamellite
Pkbs

Lennard
Granite
Pokl

Yondooma
Granite
Pbko

PROTEROZOIC
COMPLEX

PROTEROZOIC

Hount
Disaster

Porphyry
Phkd

LOWER
LAMBOO

Whitewater
Volecanics
Bw

19

" Undifferentiated; mainly

Granite; coarsc grained, Low rocky promontory,
nainly porphyritiec digzected along joint
biotite granite, Minor lines.

xenoliths,

Grenite and adamelljtes
foliated, porphyritic, distinct from -
biotite-rich, Locally enclosing Lemnard
contains mafic xenoliths. Granite,

Not topographically

Microgranite; pale grey Small, prominent
porphyritic, with pheno- peaked hills,
crysts of potash feldspar,

plagioclase and biotite.

Ademellite; coarse-
grained, even-greined,
pale grey. Locally
sparsely porphyritic.

Prominent rocky
hills and low tors.

Rounded whalebacks
and rocky tors; low
rock pavements. Tors
comnonly surrounded
by thinly vencered
pediments,

Granite; coarse-grained
grey, leucocratic
porphyritic, biotite
granite. HNuscovite rich
marginally, Tourmaline
pegmatite, aplite and
quartz veins,

INTRUSIVE

Granite, microgranite,
and microgranodiorite;
porphyritie with 2-3 mm
phenocrysts of quarts
and feldspar,

Eigh, rounded but
rugged boulder-strewn
hills,

Promineat steep-sided

Microgranite; and minor
boulder-strevn hills,

microgranodiorite;
porphyritic with felds~-
par phenocry=ts up to 3cm,

INTRUSIVE

cerystal-poor rhyedacitic
agh-flow tuff; minor
rhyolitic lava.

Tuff; crystal-rich (and Prominent rounded
minor crystal poor)
rhyodacitic, demsely

welded ashflow tuff,

Greywacke;fine-grained
bedded tuffaceous grey-
wacke, and bedded tuff.

boulder-strewn hillsj. -

To west and southwesi
of Cane Bill.

Rare small outcrops
east and southeast of
Boulder Hill,

Six miles northeast of
Mount Disaster; also
small scattered outcrops
near Tarraji River.

To north and northwest

of Mount Disaster.

Sxtensive in southeast
vart of Sheet and as far
westvards as Mangrove
Creek,

CONTACTS

Eastern border of sheet
area between Secure Bay
and Alexander Creek,

At Mowmt Disas<er.

CONTACTS

East of Mount Disaster,
minor outcrops southeast
of Cone Bill and east of
Hondooma Yard.

UNCOFNPORKITY

Overlain unconformably
by King Leopold
Sandstone.

Intrudes Lennard
Granite, i

Intruded Lennard
Granite.

Intrudes Mount Disaster
Porphyry and Lennard
Granite.

Intrudes Halk Creek
Group, Whitewater
Volcanics, liondooma
Granite. Overlain
unconformably by
Kimberley Group.

Intrusives into White-

water Volcanics and Halls

Creek Group in Charnely

© Sheet asrea. Intrudes anmd

Contains roof pendants of .
tourmaline-rich Halls Creek Group.
Includes varieties similar to
both Lennard and Kongorow Granites.

¥ainly dykes and veins. Few
outcrops large enough to show
at 1:250,000 scale.

Kore resistant to weathering than
surrounding Secure Bay and Lennard
Granite. May be related to
Lennard Granite,

Contains xenoliths of Lennard
Granite, but elsewhere, has possibly
been contact-altered by Lennard
Granite.

Low biotite content and coarse
porphyritic nature distinctive.
Contains metasedimentary xenoliths
locally near contacts with Mondooma
Cranite.

Probably equivalent to Bickley's
Porphyry on Lennard River Sheet
area,

contains zenoliths of Mount
Disaster Porphyry. Intruded

by Lennard Granite.

Probably intrudes White-
water Volcanies. Intruded
by Lennard Granite,Secure -

Bay Granite, and lount
Disaster Porphyry.

Occurs mainly in association with
Whitevater Volcanics,

Unconformable relationship MNost crystal-poor tuffs in Yampi

with Halls Creek Group
inferred from lansdowne

Sheet area. Overlain by Kig

area probably occur low in
Whitewater sequence.

Leopold Sandstone. Intruded
by Mount Disaster Porphyry,

Mondooma Granite, and
Llennard Granite.

Lithologically similar to
Mondooma Granite.

Shows well developed graded bedding.
K-feldspars have marginal quartz
inclusions, .
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LALDCO COMPLEX

HALLS CREBLK
GROUP

Tellie
Tonalite
Phin

Aoodward
Dolerite
Pod

B=1ls

Creek

Group
Ah

Sills up
to 150
thick

Unlmown

Tonalite and granod-

© Jorites; mesocratic

with hornblende &and.
biotite.

Ketadolerite and metaw .
gabbro; dark green,
fine to coarse-grained
amphibolite: locally
porpvhyritic,

Kuscovite, sericite and
chiorite schist; phyll-
itic shale siltstone and
greywacke; minor chlor-
itized, andalusite and
garnet schist, and minor
gneiss in southeast.

Low rownded hills and
discontinvous ridzes.

IRTRUSIVE

Discontinuous boulder-
strewn ridges or
isclated hills up to
30 o relief, Locally
83 low rock pavements.

IFTRUSIVE

Lou, hummocky hills
and ridges.

Planking northeastern
pargin of Quartzite
Range.

CONRTACTS

Between Boulder EHill
and southeast cormer of
Sheet arez: also in
arcuate belt from
Fount Kellie to Grants
Pind,.

CONTACTS

Beadwater areas of
Townshend River,
langrove Creek, and
Little Tarraji River;
also in southeast,

Contacts with Halls Creek

Group ere concordant amd
locally migmatitic,

Intrudes Ealls Creek
Group. Intruded by
Lennard Granite,

Intruded by WYoodward
Dolerite 2nd zranites of

Resembles more nmafic varieties
of icSherry's Granodiorite
(Lennard River Sheet arez).
Strongly sheared locally.

3ills are mostly discontiruous

and lenticular. Well foliated.
Locally difficult to distinguish.
fron Hart Dolerite near }Mount lellie,

Strongly folded, and cleaved.
lietamorphic grade highest in

Lamboo Complex. Unconform- southeast.

ably overlain by King
Leopold Sandstone.

Probebly lateral eguival-
" ents of Olympio Formation.

Vo
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The Lamboo Complex (Lower Proterozoic) has been provisionally
divided into three parts. The early Lamboo Complex comprises folded
stratiform amphibolites within the Halls Creek Group, known as the Woodward

Dolerite, and also the Nellie Tonalite.

The middle Lamboo Complex comprises the Whitewater Volecanics and
high-level intrusive quartz-feldspar porphyries (Mount Disaster Porphyry,

and Mondooma Granite).

Younger plutonic intrusives, mainly Lennard Granite, and its
associated derivatives, the Secure Bay Adamellite and Tarraji Microgranite,
and alsc the Xongorow and Cone Bay Granite of the Yampi Sheet area, are

assigned to the late Lamboo Complex.

The relative positions of certain units may require modification

when isotopic age determinations become available.

The Halls Creek Group and Lamboo Complex constitute a basement for
the Kimberley Basin Succession., The Speewah Group (Gellatly et al., 1965)
at the base, is exposed only around the margins of the Basin. It can be

recognized only locally in the Yampi Sheet area.

The Kimberley Group, which conformably overlies the Speewah Group

in other parts of the Kimberley Basin, is extensively exposed in the map
area. This Group, which is up to 10,000 feet (3000 metres) thick, contains

the King lLeopold Sandstone, Carson Volcanics, Warton Sandstone, Elgee Silt-

stone, and Pentecost Sandstone. The Xing Leopold Sandatone at the base of

the Group may contain beds that are lateral equivalents of the Speewah Group.

The formations of the Kimberley Group are generally conformable,
but in this area minor unconformities exist between Pentecost Sandstone
and Warton Sandstone and between Elgee Siltstone and the underlying Warton

Sandstone and Carson Volcanics,

Sills of Hart Dolerite and of quartz feldspar porphyry (Wbtjulum

Porphyry) intrude the Kimberley Group. The Wotjulum Porphyry is_cbpfined

to the northwest, where the Hart Dolerite is absent,
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Palaeozoic and Mesozoic formations underlie the southern part of
the Sheet area but are poorly exposed. The nomenclature used for these
formations follows that of Guppy et al. (1958), Brunnschweiler (1951, 1954,
1957) and Playford & Lowry (1966).

Superificial deposits, of Cainozoic age, comprise laterite,

residual soils, alluvium and tidal flat muds.
Table 2 summarizes the stratigraphy of the Yampi Sheet area.

ARCHAEAN
"o gbp U AR HALLS CREEK GROUP

Introduction

The Halls Creek Group is the oldest unit exposed in the Sheet area.
It consists of eugeosynclinal sediments that have been metamorphosed mostly
to greenschist facies. The Group occurs in broad belts, and as roof pendants

between and within granite plutons,

The derivation of the name has been documented by Gellatly et al,
(1968). Only the topmost formation (OlympiﬁjFormation) of a fourfold division -

of the Halls Creek Group in the type area is recognized in the Yampi Sheet area.

Stratigraphic Relationships
The base of the Halls Creek Group is not exposed., The Group is

overlain unconformably by the King Leopold Sandstone and Palaeozoic conglom—
erate, and is intruded by the Woodward Dolerite and granites and porphyries
of the Lahboo Complex, and by the Hart Dolerite,

Field Occurrence . '

Extent and location of outcrop. The Halls Creek Group forms a discontinuous
belt extending from the southeast of the Sheet area northwest to-the head-
waters of the Townshend River, Sandy Creek, and the Little Tarraji River.
Small isolated outcrops occur 6 km east of Cone Hill and about 5 km north of
Mount Mandeville. Total extent of Halls Creek Group outcrops is about 200 8q.
km but a further 680 to 750 sq km of scil-covered areas are probably under-
lain by Halls Creek Group.

Topographic expression and photo-pattern. In the Tarraji River-Robinson River-

area, the Halls Creek Group forms low discontinuous strike ridges which usually

~%
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project up to 10 m and rarely to 30 m above the soil and pindan scrub., The
Group is better exposed around Mount Nellie and the Townshend and Little
Tarraji River headwaters, where it shows the characteristic hummocky topo-
graphy with closely spaced drainage., In the southeast it forms isolated
rounded hills and ridges.

Lithology. The most abundant rock type is grey and pale red-brown phyllite
and slightly recrystallised siltstone. These rocks are well foliated, and
laminated to thin-bedded, but bedding is commonly obliterated by a well
developed cleavage, Flaggy to blocky fine to medium-grained feldspathic

sandstone, subgreywacke, and greywacke are subordinate.

The arenaceous rocks are little affected by metamorphism. The
pelites contain garnet, chloritoid, and andalusite in restricted areas of
higher grade metamorphism (see chapter on metamorphism). Garnetiferous
phyllite occurs in the southeastern part of the Sheet area between Limestone
Spring and Mondooma Yard and andalusite-bearing phyllite to the southeast of
Parderoo Pool, at the eastern edge of the Sheet area. The garnet is dull
red-brown, and forms porphyroblasts from 0.5 to 1.5 cm diameter. It is
associated with coarse flakes (0.5 cm) of muscovite, arranged in conjugate
directions forming two cleavages. The andalusite forms porphyroblasts up to
1 cm across and 3 cm long which diminish in size westwards and eventually
disappear from the phyllites two or three kilometres from the eastern Sheet
boundary. Chloritoid phyllite occurs 8 km east and southeast of Boulder Hill
(Figures b Bills Phyllite with discordant biotites found in the Townshend
River area possibly represents chloritoid phyllite in which the chloritoid
is pseudomorphed by biotite.

The psammitic rocks are less abundant than the pelitic rocks, but
generally they outline the bedding in the sequence. They are dull buff to
grey, and show little or no cleavage development. In the Mondooma area they
locally show current-bedding and have a grancblastic texture.

Rare variants of these common rock types include porphyroblastic
magnetite~muscovite schist near Sandy Creek, chlorite-sericite schist with
pyrite pseudomorphs and well-cleaved 'roofing slate’ from east of Boulder
Hill, and quartz-feldspar-biotite~tourmaline gneiss forming the wall rock

in parts of the Mondooma Mica mine,



16.

Quartz veins ranging from 1-30 cm wide are ubiquitous. The quariz
is generally pale blue-grey to white, massive, and forms pinch-and-swell
lenticles or ptygmatic and folded veims in the phyllites. Masses of pale
green chlorite are widespread in the veins; and tourmaline is a constant
accessory. Minor cOQper mineralization associated with these veins is
present in the Mondooma, Little Tarraji, and Townshend River areas (see

Economic Geology).

Contact Relationships
The Halls Creek Group is intruded by the Woodward Dolerite, Mondooma

Granite, Lennard Granite, Nellie Tonalite, and Mcunt Amy Granite, and is

overlain unconformably by the King Leopold Sandstone.

Contacts with Woodward Doleritg; The Woodward Dolerite occurs as
folded sills within the Group, but very'few contacts have been observed,
Usually the pelites or psammites are slightly hornfelsed, producing, for
example, the granoblastic texture in psammite in the southeast of the Sheet.

Contacts with Mondooma Granite.. The Halls Creek Group is in direct

contact with the Mbndooma Granite 3 km north and north-northwest of Clara
Hill. The granite contains a few small sedimentary xenoliths and the Halls
Creek Group appears slightly recrystallized. Otherwise both rock types are

unaltered.

Contacts with Nellie Tonalite. Localized development of lit-par-1lit

migmatite at the contact, €.g. 8 km west-northwest of Mt Nellie, suggests that
the Nellie Tonalite intrudes the metasediments. Elsewhere the contact is

sheared.

Contacts with Lennard Granite, Metamorphism is generally confined to
recrystallization of the muscovite in the phyllite to larger decussate
aggregates, and to obliteration of-cleavage for a few feet from the contact.

A possible exception is the development of andalusite in the far southeast
of the Sheet area, just north of Clara Hill. Some of the andalusite is due
to regional metamorphism, but a granoblastic hornfels with andalusite may
possibly be a product of thermal metamorphism., MNost of this occurrence lies
in the Charnley Sheet area, and has been déscribed by Gellatly et al, (1971).

S



FIGURE 5

’ ‘ 4 - p
m\ :.'.I : ve aullli A 3
Fig, 5a Banded chloritoid psannites, 6 km east-southeast of Boulder Hill,

Prominent foliation is bedding, Scale is 25 cn long, (Neg GA 9647)
G.H.D,

e

Fig, 5b Section of chloritoid psammites parallel to bedding, Chlapttoid
development is irregular, but mostly is sub-parallel to bedding,
Locality as above, (Neg GA 9G43) D,

26
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In general, this lack of contact metamorphism contrasts with the
amount of recrystallization undergone by xzenoliths of prebable Halls Creek
Group in the Lennard Granite, e.g. in xenolith swarms near contacts between
the lennard and Mondooma Granites. Some inclusions are only slightly
modified, but most are in all stages of reconstitution to massive and btanded

bictitic and amphibtolitic gneiss.

Contacts with Mount Amy Granite. Pegmatite and aplite related to
the Mount Amy Granite intrude the Halls Creek Group near Clara Hill. The
metasediments are partly granitized, and centain large quartz augen and

feldspar porphyroblasts.

Petrography

Psammitic rocks. Quartz—chlorite-muscovite psammites occur in the
Halls Creek Greup throughout the Sheet area, Two specimens from near the
Quartzite Range show a granular mosaic of fine-grained quartz cut by small
oriented flakes of pale green chiorite. The chlorite contains minor inter-
layered slivers of muscovite, and defines a foliation, probably the earliest:
cleavage, This cleavage is intersected by thin stringers of muscovite, which
probably represent a second cleavage. The mica in this cleavage contains
numerous fine-grained ferruginous inclusions. Accessories are mainly rutile,

zircon, and minor sphene and tourmaline.

Higher grade psammites occur in the southeast, They contain a
granoblastic mosaic of quartz and feldspar (mainly plagioclase) cut bjr
abundant sub-parallel flakes of biotite, which is pleochroic from brown te
pale straw., It is intergrown with muscovite, which appears to te oriented
at a small angle to the biotite, It is also slightly skeletal and poikilo-
blastic, A single anhedral grain of poikiloblastic garnet was noted.

Accessory minerals are chlorite, calcite, and abundant zirecon,

The chloritoid-bearing rocks southeast of Boulder Hill are also
predominantly psammitic, In one sample chloritoid forms pale green coarse=
grained poikiloblastic flakes up to 2 mm long, and is highly sieved with
quartz inclusions. In another sample the poikiloblastic chloritoid contains
quartz inclusions showing a regular hour-glass pattern, The matrix of these
rocks is mainly granoblastic quartz and minor amounts of oriented sericite/

muscovite flakes., Chloritoid orientation is independent from that of muscovite.

‘Accessories are abundant yellow-green tourmaline showing secondary overgrowths,

and rare zircon and ferruginous opaques.

37
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Pelitic rocks, The metamorphic grade of these rocks ranges from

greenschist to almandine-amphibolite facies. Only greenschist facies rocks
were examined in thin section, although garnetiferous schists are found
locally in the southeast. The most abundant and widespread pelites are
quartz-sericite phyllites, Granoblastic quartz forms lenticular aggregates
up to 2 mm wide, and is closely associated with sericite/muscovite flakes
throughout the rock. The micas are highly oriented, and define beth first
and second cleavages., The second cleavage is marked by a greater amount of
fine-grained opaque material agsociated with the sericite. In one specimen
large subhedral ?ilmencmagnetite graing partly altered to sphene are abundant.

Quartz forms mosaics in the strain shadows bordering these porphyroblasts.

Some pelites are highly chloritic, and contain pale green oriented
chlorite stringers defining an early cleavage, and large discrete plates of
muscovite transecting the schistosity. Accessory minerals are tourmaline
(olive green to pale yellow absorption), sphene, and in one specimen,

abundant rutile.

Discussion

The rocks of the Halls Creek Group show a general lithological
uniformity over the Sheet area and are tentatively equated with the
Olympic Formation. The siltatones and greywackes which predominate in this
area commonly show primary sedimentation features suggestive of deep water,

probably eugeosynclinal, deposition.
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LOWER PROTEROZOIC

LAMBOO COMPLEX

WOODWARD DOLERITE

Introduction

Metamorphosed basic sills and dykes restricted to the Halls
Creek Group are referred to the Woodward Dolerite, and named after the
Woodward Range, in the Mount Ramsay Sheet area (Gemuts, in press).

X

Field Occurrence

The Woodward Dolerite is confined t¢ the southeastern. part of
the Yampi Sheet area near Limestone Spring, and to small areas at the
headwaters of the Little Tarraji River, Townshend River, and Sandy Creek.
Exposures cover about 25 soi;km, but «im poorly exposed and probably

include a much greater area.

It forms prominent elongate dark grey to black hills, up to 9bm
high, surrounded by soil plains or low-lying poorly exposed phyllites.
Many of the hills support a thick growth of cane grass, which in places

gives rise to a smooth-toned light-coloured photo pattern,

The unit occurs as sills 6 m to several hundred metres thick

» which intrude, and have been folded with, the:Halls Creek Group, The .

folding and distribufion of individual sills are not as well defined as
in the Lennard River Sheet area because of the diseontinuous nature of
the dolerite outcrops and the relatively poor exposures of thie Halls
Creek Group. The sills are indistinctly layered; dips range from 35° to
70°,

Macroscopic Appearance and Lithological Variation

The Woodward Dolerite is uniformly dark green to grey, medium
to coarse-grained, and even-grained to porphyritic. In most cases the
ophitic to subophitic texture of the dolerite has been obscured by re-
crystallization to amphibolite. The amphibolite is massivé, but
locally shows banding or layering defined by variations in mafic content
or by phenocryst size. Some sills show relict fine-grained chilled

margins and coarse-grained porphyritic central gzones.

e
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The coarsely porphyritic phase of the Dolerite is very dis-
tinctive. It forms layers up to 20 m. thick which are bounded by non-
porphyritic amphibolite, or by phyllite. The phenocrysts of plagioclase
are usually 1 to 3 cm diameter, and appear to consist of two or more
smaller crystals aggregated together. The giant 'glomerocrysts' up to
20 cm diameter which are found in the Charnley Sheet area are rare in
the Yampi Sheet area. Typical texture of the porphyritic phase is shown
in.F&gureQﬁ

Boundaries of the porphyritic amphibolite with even-grained
varieties are gradational, In one locality the porphyritic phase grades

laterally as well as vertically into even-grained material.

Along shear zones the Dolerite is' changed to chlorite schist in

which large feldspar augens are prominent.

Contact Relationships

Contacts with the enclosing Halls Creek-Group are poorly expos-
ed, although at one sharp contact a narrow zone of hornfels has been
developed in the metasediments. Thin lenses of pegmatite are common in
the Dolerite, and these contain coarse flakes of muscovite, biotite, and
minor garnet. The pegmatites extend discontinuously in the Limestone
Springs area for up to 1 km, and usually range from Oo3 to 3 m. thick.
Minor copper and major mica mineralization are associated with‘these peg-

matites (see Economic Geology).

Petrography

Two even-grained and one porphyritic dolerite from the south-
east corner of the Sheet and eight fine to coarse-grained dolerites from

the Little Tarraji area were examined in thin section.

In general the original subophitic texture is moderately well
preserved, although many samples are completely recrystallized. Deut-

eric alteration is widespread, and small veinlets of epidote and calcite

are common, The predominant minerals are amphiboles and plagioclase.
In all specimens amphibole forms from 50 to 70 percent of the rock. It

shows variable pleochroism, and two distinct pleochroic schemes are as




Fig, 6a Typical texture of porphyritic ‘oodword Dolerite showing p

plagioclase phenocrysts, 6 km west of Clara Hill, (Neg

Fig. 6b DBoudin of tonalite with surrounding lenticles of quartz,in quartz-biotite
schist of Halls Creek Group near margin of Hellie Tonalite 8 km north-west
of Hount Nellie, (lleg i 1000/7) D,C.G.
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follows: X = pale fawn, Y = green, 2 = pale blue-green, and X = pale -
fawn, Y = brown-green, and Z = brown., These differences probably reflect
slightly higher temperatures of recrystallization in the amphibolite con-
taining the brown amphibolé. The pale green amphibole is probably
actinolite, which is granular or less commonly lath-like, well-twinned,
and poikilitically encloses some plagioclase and small quartz grains.

Quartz also forms small granular mosaics in some samples.

Plagioclase in the even-grained varieties of amphibolite is
interstitial to the amphibole. It forms from 25 to 30 percent of the
rock, and is usually granular. Diffuse albite and pericline twin
lamellae are common, but allow no determination of composition., The
Plagioclase in the porphyritic phase forms glomerocrysts in which two or
three individual grains up to 5 mm are intergrown or aggregated. Most
composite fields are flecked with oriented needles of amphibole and con-
tain patches of recrystallized granular (0,3 to 0.6 mm} plagioclase. The
coarse grains show albite and pericline twinning, and a composition of
An55, sodic labradorite, was determined. Alteration to chlorite, seri-

cite and epidote is widespread but variable in degree.

Less commonly plagioclase forms laths up to 5 mm long, and in
one specimen they are associated with quartz-alkali feldspar granophyric
intergrowths.

The accessory minerals are mainly ilmenite with abundant assoc-
iated sphene, some clinozoisite/épidote and rare calcite. Very fine-

grained amphibole shreds occur in the plagioclase grain boundaries.

Digcussion

Difficulty was experienced in certain areas in the field dis-
tinguishing Woodward Dolerite from Hart Dolerite., The latter is readily
identified where it intrudes the Kimberley Group. Around Mount Nellie
both dolerites are metamorphosed and almost indistinguishable. The
Woodward Dolerite locally contains a darker green amphibole than the
Hart Dolerite, However with metamorphic convergence‘due to strong

shearing the two types become identical,

{

9
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NELLIE TONALITE

Introduction

The name Nellie Tonalite (new name) is applied to a belt of
mesocratic, foliated hornblende-biotite tonalite, diorite, and granodiorite
lying to the west and northwest of Mount Nellie. The tonalite is locally
migmatitic, It is in places difficult to distinguish the Nellie Tonalite
from the Woodward Dolerite and the Hart Dolerite since all are Yocally
sheared and metamorphosed in the greenéchist facies, The Nellie Tonalite
can generally be distinguished in hand specimen from both dolerites by
its higher biotite content; also it usually has a darker green amphibole

than is found in the Hart Dolerite nearby.

The reference area is 1652E, 29194N, in the Mangrove Creek Valley,
about 8 km northwest of Mount Nellie.

Field Occurrence

The Nellie Tonalite is confined to a narrow, northwest-trending
discontinuous belt, about 19 km long with an average width of 1.6 km, that
flanks the northeastern margin of the Quartzite Range. It forms rounded
hills and ridges with an even=grey photo-pattern. The form of the tonalite
mass is unknown since only one margin is exposed, A strong foliation is
inclined to the southwest and south at angles of 40o to 600, and is probably
parallel to the plane of the contract., Along parts of its margins the

Tonalite is intensely sheared,

In hand specimen the rocks are medium to coarse-grained, dark
grey and grey-green, gneissose or schistose, and contain conspicuous
biotite and hornblende in a quartz-feldspar matrix. Locally leucocratic
hornflende-free varieties are interbanded with a mésocratic hornblende~
bearing rock, producing migmatites in which the two components alternate in
bands 10-30 cm thick, The strongly sheared equivalents are grey-green
chlorite schist and phyllite. |

Contact Relationships. Contacts with the Halls Creek Group

phyllites are obliterated by intense shearing, and evidence of intrusive
relationships cannot be establisghed, The tonalite is overlain uncon-
formably by the King Leopold Sandstone to the southwest: No contacts
have been observed with the Hart Dolerite, but the latter post-dates the
King Leopold Sandstone, and thus alsc the Nellie Tonalite. The
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Tonalite is ini;ruded locally by small lenticular quartz pods up to 20cm

thick and 60-120 cm long.

Petrography

The Nellie Tonalite inc},udes grapodiorite, tonalite and
diorite all of which are characteristically rich in mafic minerals.,
Iﬁzﬁ'é{,‘gmed specimens generally contain appreciable amounts of micro-
pegmatite. Most specimens are hormblende bearing.

A typical specimen consists essentially of quartz (ca 5%);
unzoned subhedral crystals of calcic-oligoclase (ca 25%) showing
albite, carlsbad, and rarely baveno twinning, and containing abundant
small inclusions of hornmblende; micropegmatite (15%); large (2 mm to
4 mm) subhedral poikilitic hornblende (35%) showing strong pleochroism
(X = very pale brown, Y = grass green, Z = blue-green); small
decussate flakes of yellow-brown to grey=brown biotite (10%); and
scattered anhedral grains of carbonate (5%); and minc;r accessory black
opagque iron oxide, small granules of epidote associated with biotite,
elongate apatite crystals mostly as inclusions in hornblende, and ‘

. small ‘sca.ttere'd grains of sphene and goethite.

~'—’»I‘he mesocratic ma.férial in-the migmatites consists of small
anhedral ihtersfitial grains of quartz (15%) equant euhedral and sub-

hedral zoned plagioclase (50%) of composition about An30’ small

parallel flakes of brown biotite concentrated into films and lenticles

(25%), and scattered grains of carbonate.  Accessories (less: than 5%)
are hornblende, micropegmatite, black opaque oxide, brlght green

.chlorite, epidote and apatite.

The leucocratic bands of the migmatites contain less bio-

tite (5 to 10%), and more quartz (20""~'to 25%) and potash feldspar

(?10%), some of it as micropegmatite. The rock is slightly sheared,
and the biotite is partly altered to an assemblage of pale green
chlorite and sphene.

A highly sheared equivalent of the normal (hornblende-rich)
tonalite illustrates the ultimate stage in' the mineralogical changes

associated with strong shearing. The rock consists entirely of bands
/
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of very pale green, slightly pleochroic, length-fast chlorite showing
parallel extinction, altermating with bands and lenticles of quartz. Both
chlorite and quartz are studded with 0.3 mm euhedral crystals of sphene
which makes up about 8 percent of the rock.,

"Discussion

Lithologically the Nellie Tonalite resembles the more mafic
varieties of McSherry Granodiorite. The presence of migmatites suggests
possible correlation with the Tickalara Metamorphics, but the migmatites
are localized and confined to the marginal areas of the mass. The main
part of the outcrop is homogeneous, except where modified by later deformat-
ion, and this suggests an igneous origin. This concept is supporfed by
the primary nature of much of the plagioclase twinning, and the euhedral

form and zoning of some of the plagicclase.

In some specimens an abundance of small evhedral inclusions of
amphibole (derived from secondary clinozoisite?) within scme plagioclase
crystals and the absence of zoning in these plagioclases, suggest an early
period of moderately high grade metamorphism. A later period of strong,
rredominantly dynamic, metamorphism has resulted in development of
chlorite schist from the Tonalite.

MIDDLE TAMBOO COMPLEX

 WHITEWATER VOLCANICS

Introduction

The Whitewater Volcanics are an almost continuous sequence of acid
volcanice throughout the East and West Kimberleys. The néﬁe is derived
from acid volcanic rocks in the East Kimberley called the Whitewater
Formation by Smith (1963), after Whitewater Well in the Dixon Range Sheet
area, and subsequently renamgd Whiﬁewater Volcanics by Dow et al., (1964).

Petrographic nomenclature used here is that of Branch (1966) and
Ross & Smith (1961), who define the terms ash-flow tuff, welded tuff, etc.
To distinguish further between some of the rocks the non-genetic terms
erystal-rich tuffvand crystal-poor tuff have been introduced. The former
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is used when crystals and crystal fragments make up more than 50 percent
of the rock.

Field Occurrence

The Whitewater Volcanics occur principally near the eastern
margin of the Sheet area, and are found in three distinct localities:
on the southern shore of Secure Bay forming the'eastern part of the Mount
Digaster massif; to the south.aroﬁnd the Pardaboora River; and about 2 km
east of Cone Hill., The total area of outcrop is 95 sq: km, of which about

80 sqy km occur in the Secure Bay area.

The Whitewater Volcanics form rugged rocky hill country and are
more resistant to weathering than the granites of the area. The main
outcrop forms an upstanding massif rising to some 180 to 240 m., above the

surrounding country.

The structure of the Whitewater Volcanics near Secure Bay is un-
certain because of the paucity of well preserved bedding. Interpretation
of the structure is based on rare measured dips on flow banding in the
crystal-rich ash-flow tuffs and on the attitude of the bedded tuffs (ash-
f£all tuffs?). The Voleanics (along with the associated Woumt Disaster
Porphyry) probably form a large roof pendant within a complex of later
granites. Limited evidence available suggests the presence of a northeast-
trending anticlinal axis in the Volcanics about 11 km east of Mount Disaster
and a complementary syncline, with a more easterly trend, lying about 3 km
to the north of this. Dips fahge from 35°zto vertical and the folds may
be described as 'close! (termiﬁology of Fleuty, 1964)° The total thick-
ness present is probably about 2,400 to 3,000 m.

The main rock types are pale grey crystal-rich tuff and dark
grey crystal-poor tuff, both consisting of phenocrysts of feldspar and less
abundant quartz in a cryptocrystalline matrix. These tuffs are generally
massive but locally show streaky flow-banding. Intercalated with these
tuffs are remnants of a thin member of fine-grained bedded tuff which
consistw of dark grey fine-grained acid volcanic material with small ( mm)
scattered grains of quartz and feldspar. Graded bedding is well preserv-
ed locally (Figure 7A).

%L
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Contact Relationshipé

Contacts have been observed only with Mount Disaster Porphyry
(qev.). In general, bedding in the volcanics is parallel to granite
contacts, but on Shovel Creek the Lennard Granite cuts across the strike
of the Volcanics and aplite and pegmatite veins derived from the granite

cut the Volcanics 5 km southeast of Mount Disaster.

Petrography

The Whitewater Volcanics in this area can be subdivided
lithologically into two suites; coarse-grained ash—flow tuffs with a
maximum grain size of about 4 to 5 mm, and less abundant fine-grained
bedded tuffs with a maximum grain size of 1 to 2 mm, The ash-flow tuffs
contain from 35 percent to 70 percent of phenocrysts, and may be divided
into crystal-rich (more than 50 percent phenocrysts) and crystal-poor
(less than 50 percent) varieties; the bedded tuffs contain only about 1
percent to 10 percent of phenocrysts.

The fine-grained bedded tuffs consist of scattered splinters and
crystals of quartz, potash feldspar, and sericitized plagioclase in a very
fine-grained matrix (average grain diameter = 0.05 to 0.01) consisting mainly.
of the same minerals plus minor amounts of pale brown phlogopite, pink zircon,
epidote, and amphibole. Bedding is outlined by thin films of quartz
granules, Rare veinlets of fluorite cut one of the rocks. Potash
feldspar is a microperthite which in one specimen shows narrow overgrowths
containing abundant small quartz inclusions, These overgrowths with quartz

inclusions are similar to those found in the Mondooma Granite.

The crystal-rich and crystal-poor tuffs contain abundant euhedral
to subhedral crystals, and markedly anhedral crystal fragments and
splinters‘- of quartz, potash feldspar, and highly sericitized acid
plagioclase, ranging from about 1 mm to 5mm., These are set in a
' cfyptocrystalline matrix (? devitrified glaés) of quartz-feldspar~biotite
with associated epidoté, clinozoisite, and rare small granules of zircon
and iron oxide. The matrix is structureless and lacks glass shards,
Narroﬁ cloudy overgrowths containing_small'quartz granules occur on potash

feldspar phenocrysts in some of the tuffs.

The composition of the tuffs varies within narrow limits; the

main indicator of compositional variations in the tuffs is the percentage




Fig, 7a

Fig.7b

Tuffaceous sediments of Vhitewater Volcanics showing well-devel oped
graded bedding, Shovel Creek, 2 km north of King Creek track,

(Neg G 6918)

Typical texture of Hount Disaster Porphyry,

D.C.G,

Photogrash shows contact

with crystal=rich ash-flow tuff of Whitewater Volcanics, Note the flow
alignment of phenocrysts common to both rock types, 9 km east-southeast

of Hount Disaster (Neg G 9690).

0.C.G,

« 9
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of quartz phenocrysts, which ranges from about 3 to 15 percent of the total
rock. Plagioclase generally predominates over potash feldspar but rel-
ative proportions are difficult to estimate because of the highly altered
nature of the plagioclase. Tentative estimates of relative abundances

of phenocrysts indicate that the rocks range from rhyodacite to basic

dacite.
Discussion

In the Lennard River Sheet area the subdivisions of the
Whitewaxer Volcanics appear to be at least partly stratigraphic in their
occurrence; in the Yampi Sheet area the same sequence cannot be recognized
and it is probable that only part of the Whitewater succession is presexrv-
ed there. The base is not exposed and the succession probably corresponds
~to the upper part of the Lennard River succession. A tentative corre-

lation is given below:
YAMPI LENNARD RIVER

5. Minor tuffaceous sediments 5e
(possibly overlain by
autoclastic quartz

feldspar porphyry).

4. Crystal-rich rhyodacite 4. Crystal-rich rhyodacite ash-
ash~flow tuff intruded ' flow tuff intruded by Mount
by Mount Disaster Porphyry. Disaster Porphyry.

(Intruded by Lennard

Granite, Secure Bay

3. Crystal-poor rhyodacite ash-

flow tuff,
Granite, etc.).

2. Dacite and rhyodacite biotite-
rich ash-flow tuff.

1. Bedded rhyodacite tuff; minor
tuffaceous siltstone, sand-

stone and conglomerate.

The Whitewater Volcanics are closely related spatially to the
Mount Disaster Porphyry. Although the two rock types have been
observed in sharp contact, their age relationships are uncertain.,
They are interbanded locally and, although the Mount Disaster Porphyry

. .«
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ig known to intrude Whitewater Volcanics in the Lennard River Sheet area,
there is no marginal chilling or flow foliation of phenocrysts that might

demonstrate similar age relationships here.

The presence of peripheral quartz inclusions in potash feldspar
in a bedded tuff is significant since most other rocks in the West
Kimberley (Bickleys Porphyry and Mondooma Granite) that show this pheno-
menon are abparently intrusive, Evidence of this specimen suggests that
the quartz inclusions can result from crystal growth during welding or
possibly during subsequent thermal metamorphism, and cannot be taken as

evidence of an intrusive origin,

MOUNT DISASTER PORPHYRY

Introduction

The name Mount Disaster Porphyry (new name) has been applied to
very distinctive, probably intrusive, biotite-bearing porphyritic micro-
granite found on the Yampi, Charnley, Lennard River, and Lansdowne
1:250,000 Sheet areas. The Mount Disaster Porphyry contains prominent
large phenocrysts of quartz, potash feldspar, and plagioclase. Feldspar
phenocrysts are generally 2 to 3 cm long. The relatively large phenocryst

gsize and the fine-grained matrix give the rock a distinctive appearance.

It has affinities with Bickleys Porphyry*, but differs from it
in the larger size of phenocrysts present. Its distribution is closely
related to that of the Whitewater Volcanics, to which it may also be

related.

The reference area is around Mount Disaster (2045E, 29040N) in

the eastern part of the Yampi Sheet area.

Field Occurrence

Three outcrops of Mount Disaster Porphyry are known in the Sheet
area. The total area of outcrop is about 36 sq km. The principal out-
crop forms Mount Disaster peak, at the western end of the Mount Disaster massif

and extends eastwards for 9 km along the northern margin of the massif

*In the original mapping of the Lansdowne 1:250,000 Sheet area (Gellatly
et al., 1965), the Mount Disaster Porphyry was included with Bickleys
Porphyry as a coarser-grained variant.

L
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to Secure Bay. A further outcrop is found a short distance to the south
of the eastern part of the main one. ,A small isolated occurrence is found

to the west near the Tarraji River.

The Porphyry forms prominent steep-sided hills, more erosion-
resistant than the adjacent Lennard and Secure Bay Granites, but similar
in weathering characteristics and photo-pattern to the contiguous

Whitewater Volcanics.

The form and mode of occurrence of the Mount Disaster Porphyry
are uncertain. Foliation dips have been observed locally and these are
parallel or subparallel to the bedding in the Whitewater Volcanics. Also,
these dips are parallel to the trend of the outcrops, and it is likely
that in the Yampi Sheet area the Mount Disaster Porphyry forms stratiform.

“bodies.

In hand specimen the Porphyry is a grey rock, consisting of
euhedral phenocrysts of white to pink potash feldspar (2 cm to 4 cm), pale
grey or blue-grey quartz (0,5 cm to 1 cm), and opaque white or very rale
green plagioclase, in a dark grey fine to medium-grained biotite-bearing
siliceous groundmass. The groundmass generally shows streaky flow-
banding which curves rourd the phenocrysts, but in places is massive and

structureless.

In the Yampi area no cross-cutting veins of the Porphyry have
been noted, and no late stage veins have been found cutting the Porphyry.

Contact Relationships

The Mount Disaster Porphyry adjoins outcrops of Lennard, Secure

‘ Bay, and Mondooma Granites, Tarraji Microgranite, and Whitewater Volcarics.

Contacts have been observed only with the Whitewater Volcanics.

- About 8 km 4 east-northeast of lMount Disaster bands and lenses
of the Porphyry up to 1 m:i across are enclosed in tuffs of the Whitewater
Volcanics., As seen in two dimensions in outcrop these lenses are discon-
tinuous and could be xenoliths; on the other hand they locally show flow-
alignment of phenccrysts parallel to the contacts, suggesfing that they
may 5e intrusive. Where continuous bands of the two rock types are found
both show flow-alignment of phenocrysts parallel to the contact; neither

type shows contact alteration. The contacts are mostly sharp, bui

N
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locally they appear:to be gradational. On the southern margin of the
massif 11 km$ east of Mount Disaster the Porphyry forms alternating layers
about 180 m: thick with the Whitewater Volcanics. Contacts are sharp and
well defined, but slightly sheared. Both the Porphyry and the Whitewatexr
Volcanics show poorly developed flow-alignment of phenocrysts.

Petroggaggx

In thin section the Mount Disaster Porphyry consists of pheno-
crysts of potash feldspar, plagiocldse and quartz, totalling about 50 to
60 percent of the rock in a fine grained ﬁatrix (average grain diameter
0.05 mm)°

Plagioclase, the most abundant type of phenocryst, occurs as
anhedral to subhedral grains up to 1 em and is partly or wholly altered to
a fine grained aggregate of sericite and zoisite. Potesh feldsvar forms
euhedral to subhedral slightly rounded phencecrysts up to 3 cm across, con-
sisting of microcline microperthite showing incipient crosthatching and
containing 1 to 2 mm nuclei-of oligoclase and 0.2 mm inclusions of quartz.
Inclusions tend to form narrow zones parallel to the crystal margins.

Quartz phenocrysts, up to 5 mm across, show resorption embayments.

The matrix consists of quartz and microcline, plus abundant small
~grains of sericite and clinozoisite, and small lenticular clots of biotite,

epidote, sphene, and a pale green chloritie.
Discussion

Evidence of the contacts observed between the Mount Disaster
Porphyry and the Whitewater Volcanics are inconclusive regarding the
relative ages of the two, and whether the Porphyry is extrusive or
intrusive.

A summary of evidence in favour of an extrusive origin (or

against an intrusive one) is as follows:

1, No definitely intrusive weinlets of the Porphyry.have
been found.
2. Fine grain size of groundmass.

3. Absencesof late stage veins within the Porphyry (e.g.
aplites and pegmatites),
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4. Localized gradational contacts with Whitewater Volcanics.

Evidence in favour of an intrusive origin (or against an

extrusive one) is as follows:

l, Localized flow-foliation noted parallel to contact with

Whitewater Volcanics,
2. Large phenocryst size.
3. Glass shards, and fragmental crystals absent.

MONBOOMA GRANITE (new name)

Introduction

Mondooma Granite refers to porphyritic microgranite and minor
coarse and even-grained granite, found in the southeast part of the Yampi
Sheet area and extending southeastwards into the Charnley and Lernard

River Sheet areas.

It is similar to Bickleys Porphyry of the Lansdowne and Lennard
River Sheet areas, but tends to be more granltlc in texture. The -
Mondooma Granite was nemed because of this textural difference and becsuse
of distance of separation from outcrops of Bickleys Porphyry., n hand
specimen the Mondooma @ranite closely resembles tﬁe coarse-grained crystal-
rich ash-flow tuffs of the Whitewater Volcanics but can generally be dis-

tinguished from these in thin section.
. e

The name is taken from Mondooma Creek and yard where extensive

areas of this granite are exposed.

e

Field Occurrence

The Mondooma Granite crops out over 100 squi kmj in the Yampi
Sheet area, and is confined to the east and southeast parts of it. lore
extensive outcrops are found in the Charnley Sheet area. It is particu~
larly well exposed around Clara Hill and north of the Pa.rd&bcora River,
where it forms.bold and m9derately rugged boulder-strewn hills with
relief of up to 120 metreé. The photo pattern is generally dark coloured
due to a lack of soil and vegetation on most of the hills.

$3

‘“y
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The Granite is usually massive, but showé:a number of variable
but shallow-dipping foliations which suggest that it-is possibly a sheet

intrusion.
e

It is typically light grey and porphyritic, though massive,
everi--grained varieties do occur., The phenocrysts are chiefly quartz,
ﬁhich rarely exceeds 7 mm diameter, feldspar, biotite, hornblende and,
rarely, hypersthene. The groundmass is generally“mibfogranitic,“and

is not as fine-grained as some varieties of the Whitewater Volcanics.

The bipyramidal form of the quartz phenocrysts is distinctive, but is less

apparent in the even-grained varieties of granite.

The Mondooma Granite locally contains areas of non-porphyritic
or only sparsely porphyritic biotite-bearing microgranite. These
variants (see below) which lithologica}ly resemble the Richenda Micro-
granodiorite (Lennard River Sheet area) and the Tarrgji Microgranite, are
completely enclosed by the Mondooma Granite and have gradational contacts
with it.

Coarsely porphyritic lenticular patches up to 6 m. across and
30 m. along are common in the Mondooma Granite, and these resemble‘fhe
Mount Disaster Porphyry. Phenocrysts of alkali feldspar up to 1.5 cm.
long, and of duartz and plagioclase are common in these Zones, Such
coarsely porphyritic zones are more sbundant in the Charnley Sheet area
(Gellatly et al.,1969).

An association of non-porphyritic microgranodiorite and micro-
tonalite forms three small rounded hills about 2% km: north-northeast of
Parderoo Pool, in the southeast of the Sheet area. It has been shown

separately on the accompanying map, and is of very limited extent.

The granodiorite shows a shallow-dipping foliation defined by
probable flow banding and aligmment of small basic xenoliths. The band-
ing also is partly compositional, and suggests the mass is a small

incipiently layered lenticular intrusion.

In hand specimen the granodiorite is grey, mesocratic and even
and medium-grained. It contains numerous bands, veins and inhomogeneous
patches. Intergrowths of quartz and radial aggregates of tourmaline are

common along joint cracks.




Because of lack of outcrop, contact relationships are unknown,
but it is assumed on petrographical evidence to be a variant of the

Mondooma Granite.

Contact Relationships

Contacts with Halls Creek Group. The Mondooma Granite intrudes

the Halls Creek Group, but contact effects are limited to slight recrys-
tallization of the metasediments and a narrow chilled margin, containing a

few xenoliths, in the granite.

Contact w1th Mount Dlsaster Porphyry. About 19 km east of

Mbunt Disaster on the Klng Creek track the Mondooma Granite contains rare
xenoliths of Mount Disaster Porphyry up to 60 cm, and scattered xenoliths

of similar material have been noted about 3 km farther south.

Contacts with Whitewater Volcanics. Contacts with the

Volecanics are indistinct and appear gradational, the principal changes
being a coarsening of the groundmass in the Mondooma Granite, the ﬁresence
of pyroxene or pyroxene pseudomorphs in it, and a greater resistance to

weathering displayed by the Mondooma Granite,

The lMondooma Granite is intruded by rare aplite dykes and quartz
veins;f Contacts with the Lennard Granite are described in the section on

that unit.

Petrography

Three types of Mondooma Granite are recognized. These are
(a) porphyritic, (b) medium to coarse even-grained granite, and (c¢) non-

porphyritic and sparsely porphyritic microgranites.

Porphyritic granite is common in the vicinity of Clara Hill, and
east-northeast of Mount Disaster. It differs texturally from type (b) and

locally contains pyroxene, which is absent in (b). The texture is

porphyritic, with abundant phenocrysts of quartz, plagioclase, potash feldspar,

biotite, hornblende and orthopyroxene. = The groundmass is a fine-grained

holocrystalline mosaic of quartz and potash feldspar.

Quartz occuisfas large subhedral corroded phenocrysts. The

plagioclase is generﬁlly andesine, and appears more strongly zoned than
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in the type (b) granite; some grains contain marginal zones of quartz blebs,
and’ are enclosed poikilitically by orthopyroxene. Potash feldspar is
perthitic and generally untwinned, and contéins the characteristic marginal
zone of quartz blebs, the inner boundary of which is irregular., The
feldspar appears to have a low to moderate 2V. Biotite forms decussate

patches with hornblende.

A1l phenocrysts are embayed and corroded.

Accessories arélmagnetite-ilmenite, sphene, zircon, apatite,
calcite, zoisite and myrmekite. Magnetite-ilmenite is partly altered to

sphene,

) OrthopyroxeneA(3 to 5 percent) was observed in one specimeng an
iron-rich variety with weak pleochroism from X=Y= very pale fawn, Z = pale
green. It forms subhedral phenccrysts which are marginally altered to a
fine-grained indeterminable amphibole and coarse~grained blue-green horn-
blende. An analysis of a pyroxene concentrate from the Charnley area
indicates that the mineral is eulite of composition about Fs75_80 (Gellatly

et al,, 1969).

Type (b) is typical of the exposures southeast of Mount Disaster.

It contains quartz (30 percent) which occurs as large discrete composite
patches, and plagioclase (20 percent) which is andesine, AnAO’ and only
slightly zoned. Most of the subhedral crystals are unaltered, but
smaller grains in the matrix are saussuritized. Potash feldspar (40 per-,
cent) is perthitic microcline which forms large subhedral crystals contain~
ing zones of quartz blebs near the crystal margin., Myrmekite is assoc-
iated with the potash feldspar, Biotite (19 percent) occurs as :
.poikilitic platy phenocrysts showing a red-brown to straw pleochroism,

and which contain inclusions of zircon, apatite, and sphene., Hornblende

(2 percent) is possibly sodic, with X = olive faW¥n, Y = deep olive green

and Z = deep blue-green.

In thin section rocks of type (é) are medium-grained an@ sparsely
porphyritic and have a xenomorphic-granular texture. They.are not-
ably poorer in potash feldspar thah other rocks of the Mondooma Granite
(Table 3). Texturally they are intermediate between normal Mondooma
Granite and other medium grained and intrusives in the area (e.g. Tarraji

Microgranite), having a coarser-grained groundmass, and being densely
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TABLE % ~ ESTIMATES OF MODAL COMPOSITION ~ MONDOOMA GRANITE, YAMPI 1:250,000 SHEET AREA

16 66016 66,16 66616 66,16 66,16 66.16 66,16 66,16 66,16 66,16 66.16 66.16 66,16 66,16

dypecimen No, 68,
2012 2031 2032 2033 2034 2035 2053 2132 2133 2134 2135 2136 2020% 2021% 2022*%

Phienocrysts 15 10 10 15 25 25 30 14 18 15 ?6 12 30 30.4 27.7
Quartz .
£ felidspar 28 13 20 15 27 35 20 30 J 15 20 15 33 - 2,2 9.2
Plagioclase 20 30 30 40 35 20 %5 25 30 55 48 20 45 40 43
Biotite z 8 4 6 2 4 5 1 1 1 1 3 20 21,8 13.3
Hornblende = 4 1 4 Tr 1 - Tr % “_1 2 4 3.8 5.1
Pyroxene - - = Tr - - - Bz 3 é? Tr = - =
Groundmass 20 15 10 7 2 5 4 8 10 10 9 15 - - &
Quartz
K feldspar 10 10 18 10 3 T 5 18 17 13 12 10 - - -
Plagioclase 3 8 T 2 5 3 1 3 2 1 3 5 = - o
Others 2 2 - P o= - - 1 1 1 1 - 1 1.8 1,7
TOTAL 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100

* Non porphyritic and sparsely porphyritic microgranodiorite and microtonalites phenocrysts and groundmass not
differentiated. 2021 and 2022 are measured modal analyses.
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studded with small equidimensional quartz grains. The ferromagnesian
minerals, biotite, hornblende, and rare relict pyroxene are gimilar to
those in the Mondooma Granite but biotite is relatively more abundant and

the mafic mineral content is slightly greater,

Discussion

Textural differences and their significance. The differences

in texture between the even-grained granitic phase and porphyritic micro-

granitic phase of the Mondooma Granite are summarized below:

Microgranite Granite

1, porphyritic even-grained

2. plagioclase strongly zoned plagioclase weakly zoned

3. alkali feldspar usually untwinned alkali feldspar microcline
microperthite microperthite

4. High temperature symmetry form of high temperature symmetry form
quartz : poorly developed or absent

5. Highly corroded and/or disrupted minor corrosion and no disrupt-
phenocrysts ion of grains

6. Usually hornblende (and in one Usually biotite is only mafic
specimen hypersthene) present. constituent. '

These features suggest that the granite has crystallized and
been intruded at a slightly greater depth in the crust than the micro-
granite, and has consequently cooled more slowly. The slow cooling rate
in the granite explains the lack of zoned plagioclase and high temperature
quartz forms, and the presence of a relatively low temperature form of

alkali feldspar,

The microgranite shows evidence of rapid cooling, e.g. retention
of the high temperature symmétry form of quarti and alkalie feldspar
(internally, however, the quartz has inverted to the beta form); strong
zoning of plagioclase; and the lack of exsolution lamellae and zoning in
the rare orthopyroxene., The corrosion and fragmentation of some of the
phenocrysts suggest also rapid variations in magma-phenocryst equilib-

rium and rapid disruptive intrusion.

Significance of zones of quartz blebs in potash feldspar. The

zone of quartz blebs or inclusions in potash feldspar is unique to the Mondooma
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Granite and associated volecanics. The inner boundary of the zone is
sharp, while the outer boundary is a diffuse one marked by a reduction in
the numbers of quartz blebs (Fig. 8). The gquartz blebs are not in
optical continuity, and in this respect the texture is unlike normal

granophyric texture,

The quartz blebs in the potash feldspar resemble small equant
grains of quartz in the groundmass of the microgranite, although the
groundmass quartz is generally coarser-grained. This suggests that
growing potash feldspar crystals incorporated quartz blebs and prevented
their further development, Quartz grains remaining in the groundmass

continued to develop to a greater size than those in the potash feldspar.

The inner boundary of the quartz bleb zZone commonly conforms to
the shape of a corroded, embayed crystal (Fig. 8). This boundary prdb-
ably marks a restoration of crystallization following after a period of
disequilibrium between phenocrysts and cooling magma, in which the

phenocrysts were partially resorbed by the margins.

Significance of zones of quartz blebs in plagioclase, Quartz

blebs occur less commonly in the outer margins of plagioclase grains. In
some cases these blebs appear to have been incorporated from the matrix by
the growing plagioclase cr;ysta.l° More commonly they appear to have been
incorporated in situ from adjacent potash feldspar grains. The zone of
quartz blebs in plagioclase usually marks the boundary between the primary
core and secondary rim albite or, in some cases, myrmekite. These latter

two features generally develop at the expense of potash feldspar at

interfaces, Thus the inner boundary of the quartz bleb zone in plagioclase

probably marks the original extent of the contiguous potash feldspar

grains,

These textures suggest that the development of rim albite (or
sodic overgrowths) and myrmekite post-dated the inclusion of quartz blebs
in both plagioclase and potash feldspar, and were probably part of the

final stages of crystallization.




Fig, 8b

FIGURE 8

Typical texture of Hondooma Granite, showing phenocrysts of plagioclase
(1ower left) and poikilitic amphibole surrounding pyroxene (upper left

and Tower right), The groundmass is studded with small equidimensional
quartz grains, (Neg 838/17) G.i.D.

Phenocryst of plagioclase with overgrowth of potash feldspar in

Mondooma Granite., Both feldspars contain zones rich in granular
quartz inclusions. llyrmekite is developed at feldspar interface.
(BIR neg. ) (a7
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LATE LAMBOO COMPLEX

LENNARD GRANITE

Introduction

The Lennard Granite of the Yampi Sheet area is an extension of
that mapped in the Charnley and Lennard River Sheet areas, It is essen-
tially a leucocratic coarse-grained biotite granite characterized by
irregular feldspar phenocrysts and an allotriomorphic-granular texture.

The reference area lies in the Lennard River Sheet area
(Gellatly et al,, 1968).

Field Occurrence

The Lennard Granite is exposed in a broad elongate belt which
extends from the High and McLarty Ranges in- the north to the Robinson
and Pardaboora Rivers in the southeast of the Sheet area," It is bounded
by Kimberley Group sediments and Hart Dolerite along the northern margins,
by acid volcaniés and microgranites in the east, and by Halls Creek Group
metasediments along its southwest margin. The Halls Creek Group also
separates the northwestern extremity of the mass, between the Little _
Tarraji River and lNount Nellie, from the remainder of the pluton. Total
area of outcrop of Lenmnard Granite is about 750 sq% km.

Immediately north of the Pardaboora River the granite forms
large whalebacks elongated southeast, with small eluvium-filled valleys
between thea; To the west soil cover increases and near Boulder Hill
large isolated knobs and domes ccmpletely surrounded by soil and sand-
covered plains, are common. To the north and northwest, broken hills
separated by small sand& pediments are typical. Shear zones which cut
the granite are generally silicified, and form prominent ridges.

General relief is about 90 m. The photo pattern is mainly light-
coloured, due to large exfoliation surfaces and abundant sandy soil
associated with the granite. Minor drainage is generally controlled by

the regional northwest foliation.

The Lennard Granlte is probably a domed batholith flanked on
the east, West and southwest by older rocks, The major structural

feature of the mass is a regional foliation, which trends southeast orf
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south-southeast, and generally dips steeply to the southwest. This fol-
iation is ubiquitous in a belt extending from the Mondooma yard area
northwest to Mount Nellie, but is less striking in the area north and
northwest of Mount Disaster. A mineral lineation is generally present,
plunging at from 40o to 80° to the south and southeast. The foliation
is defined mainly by xenolith and phenocryst orientation, and along the
southeast margin in particular it is parallel or sub-parallel to both
bedding and cleavage in Halls Creek Group phyllite.

The major joints, lineaments, and shear zones trend northwest
or north., North-~trending shear zones are common in the Mount Disaster-
High Range area. Many of these shear zones contain quartz veins and
aplite dykes. A warped aplite dyke northeast of Boulder Hill suggests
small-scale folding in the granite.

The granite is generally light grey, coarse-grained, and
moderately porphyritic.. The phenocrysts, mainly potash feldspar, are
usually closely packed, but in places are more equant and separate. Quartz
occurs locally as phenocrysts and is commonly a pale opalescent blue.
Biotite is the predominant mafic mineral. The potash feldspar pheno-
crysts range from 1 cm to 3 cm, although rare crystals are 5 cm or more
in length. The phenoérysts are mostly subhedral; many of the larger
ones are rourded. Both in shape and general structure the phenocrysts

of the Lennard Granite resemble closely those in the Mount Disaster

Porphyry.

Coronas of potash feldspar are commonly developed around small
basic xenoliths (Fig§§§§. Generally the outer rim of feldspar conforms
to the outline of the xenolith, and some of the rounded feldspar ﬁheno-
crysts in the marginal zones of the intrusive appear to have developed

from this structure.

Some phenocrysts show two-stage growth. Both core and over-
growth consist of potash feldspar and the boundary between them is out-

lined by a narrow zone containing biotite inclusions.

Xenoliths are moderately abundant, particularly adjacent to
contacts with the Halls Creek Group and Mondooma Granite. They are

mainly banded amphibolite, fine-grained diorite, -and porphyritic micro-

granodiorite, which range in size from 5 cm to 1.Hymétressc. Some ofcthe
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FIGURE 9

CORONA STRUCTURES , LENNARD GRANITE

( NatumraL Scaie)

equigranviar coarse -grained
afhplvlbo/;f(, d.mf:n:bohf'c Kﬁ/dspdr with f-""—
wilth bladea mafic radia) cracking
0 ems, 3
cny
E51/A3/14

Fig. 9b  Feldspathic corona structures surrounding mafic inclusions in
Lennard Granite, 1 km southeast of Duck Hole, G.M-D.

Fi9, 92 Typical texture of Lennard Granite showing corona structure of K-
feldspar surrounding mafic inclusions, 1 km southeast of Duck Hole,
Scale is 25 cm long, (Neg 9644) G.M.D,
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large xenoliths show an acid margin, and also 'dents du cheval'-type

phenocrysts. Many of the xenoliths are partly resorbed (Fig. 10)

Along the eastern margin at its contact with Mondooma Granite
the Lennard Granite becomes noticeably granodioritic, and contains zones
of agmatite, in which innumerable metasedimentary xenoliths are contained
in a granodioritic matrix, These reach their greatest abundance in
the King Creek region of the Charnley Sheet area (Gellatly et al., 1969).
Near Mount Nellie the Lennard Granite is mainly adamellitic and even-
grained, and contains numerous metasedimentary xenoliths in all stages
of assimilation. However, the eastern and southern margins of this
discrete mass are comparatively free of xenoliths, and contain abundant
muscovite. The boundaries between the marginal muscovite~bearing

adamellite and central granite are gradational.

Mafic and salic banding is found locally in the granite near
some contacts with the Halls Creek Group. The banding is defined by
alternations of biotite-rich and biotite-poor medium-grained granite or
by alternations of fine—grained and coarse-grained porphyritic granite,
and is usually parallel to either cleavage or bedding in the adjacent
Halls Creek Group. The biotite-rich bands show a diffuse 'uppar'
contact and a sharp 'lower! contact with the more salic bands (¥ig. 10),
and this possibly reflects banding or grading in original sedimentary
material. Alternatively the more regular banding shown in Figure 10
may be igneous layering, similar to that from the Charnley Sheet area

(Gellatly et al., 1969).

Contact Relationships

The Lennard Granite intrudes the Halls Creek Group, Whitewater
Volcanics, and Mondooma Granite, and is intruded by the Kongorow Granite,

Secure Bay Adamellite, and the Tarraji Microgranite.

Contacts with the Halls Creek Group have been observed 5 km west,

and 6 km east, of Boulder Hill, and 3 km northeast of Mondooma Yard. In

most places the granite at the contact is undeformed, even-grained
locally, and is biotite~rich, or locally muscovite-rich as along the

margins of the Mount Nellie/Little Tarraji River pluton.

b%
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Near Duck Hole, the Lennard Granite has hornfelsed schiasts of
the Halls Creek Group causing regrowth of micas to produce a massive
migcovite-rich hornfels. Bedding has been degstroyed within 10 m of the
contact and cleavage within 20 m of it. The granite is massive and
coarse~grained right up to the contact and contains xenoliths of biotite~-.
rich metasediment up to 60 cm across and thin schlieren of basic material,
and shows indistinct banding of phenocryst-rich and phenccryst-free
material, The xenoliths are rimmed by borders of leucocratic granite,
and some of the larger feldspars have small xenolithic mafic cores.

Some 4 km east-northeast of Duck Hole the Lennard Granite, close to a
raft of metasediment some 100 m long, contains small scattered biotite-
rich xenoliths in which euhedral feldspar porphyroblasts up to 4 cm have
developed,

Bast of Boulder Hill ‘shearing has occurred along the contact,
and all gradations are found between sheared granite and sericite schist.
A rock transitional between these extremes contains augen of quartz and
feldspar, which may be either relict phenocrysts or newly-developed
porphyroblaste, Aplite, pegmatite, and quartz veins are present locally
in the contact zones, and intrude the metasediments up to ém from the

contact,.

Contacts with Mondooma Granite. A sharp contact has been observed

9 km north of Parderoo Pool. There, a marginal mesocratic and agmatitic
facies of the Lemnard Granite apparently intrudes the Mondooma Granite,
but with very little contact effect,

In the area 20 km east-southeast of Mount Disaster, the Lennard
Granite close to its contact with Mondooma Granite contains scattered
xenoliths of fine to medium-grained biotite-rich banded metasediment.-
The Lennard Granite there is usually biotite-rich and porphyritic with
rare 1 cm quartz, feldspar, and biotite phenocrysts in a microporphyritic
groundmass containing 2 mm euhedral feldspar phenocrysts. The feldspars
are opaque and creamy white. This variant of the Lennard Granite re-
sembles the Lerida Granite of the Lansdowne Sheet area, and grades west-

wards into normal coarsely porphyritic leucocratic Lennard Granite.

Further examp;es’of these xenolith-rich zones in the Lennard
Granite close to its contact with Mondooma granite have been described
from the Charnley 1:250,000 Sheet area (Gellatly et &l., 1969).
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FIGURE 10

Fig. 10a Lennard Granite showing partially resorbed xenolith and nebulitic
mafic swirls, Boulder Hill (Neg G3628) GHD

£ JM' @ 34
Fig 10b Lennard Granite showing compositional and grain-size banding, Boulder
Hill (Neg G3628) GND
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Contacts with Kongorow Granite. The Lennard Granite at Boulder

Hill is intruded by veins and small dykes of a dark grey porphyritic
granite which resembles some varieties of the Kongorow Granite found in
the Lennard River Sheet area. These are abundant locally, but most are
too small to be shown at 1:250,000 scale. The grey granite is medium to

" coarse-grained, and contains only sporadic phenocrysts from 1 to 3 cmsi

long. The relationships-are-shown in Figure 11, Similar intrusive
relationships of Kongorow Granite into Lennard Granite have been noted

6 kmy east-northeast of Duck Hole. There the Kongorow Granite shows
streaky flow banding parallel to the contact with the enclosing Lennard
Granite and phenocrysts in the Kongerow Granite have preferred orientation
parallel to the contact (Fig.;ib).

Contacts with Whitewater Volcanics. Veins of Lennard Granite

cut the volcanics east of Mount Disaster, and in one locality the Lennard
Granite contains rare 0.3 to 1.5 m? xenoliths of crystal-rich ashflow tuff

of the Whitewater Volcanics, -

Petrography . 3

Three specimens have been examined from exposures southeast of
the Tarraji River. Two are part of the marginal granodioritic phase of
the Lennard Granite (66.16.2028, 66.16,2025), while the third (66.16,2027)
is typical of most of the mass near Boulder Hill, Four samples of the

Lennard Granite from near Mount Nellie, and three from near the Little

Tarraji River headwaters have been examined by Peers (GSWA Petrological

Report No. lll), whose commenfs are incorporated in the following des-

criptions.

The granites are all coarse-grained, but are even-grained to
porphyritic. Average graiﬁ diameter is about 5 mm. They show xenomor-

phic granular texture, and varying degrees of foliation.

Quartz forms large composite fieldé up to 1 cm. diameter,
though most large grains are bordered by a fine-grained granular quartz
mosaic. Boundaries between the quartz grains are embayed and sutured.
Epidote and liquid-gas inclusions along old fracture planes are common,
and extinction is generally strained. Plagioclase ranges from oligo-

clase to andesine (An Most grains are zoned to more sodic rims,

38)°
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which are emphasized where plagioclase is in contact with potash feldspar,
Alteraticn to sericite and epidote is widespread, but wvariable in degree.
Potash feldspar is fresh microperthitic microcline which occurs as pheno-
crysts and as anhedral interstitigl grains. The cross-hatching typical

of microcline is not well developed, particularly in the phenocrysts,which
in two specimens are graphically intergrown with quartz. Myrmekite is
sparsely develcped at potash feldspan/plagioclase interfaces. Biotite
forms flakes up to 2 mm: diameter, and generally occurs in aggregates of
from 2 to 5 flakes. Pleochroism is variable, and in scme specimens ranges
from a light fawn/red brown scheme to a fawn/olive green or brown combinat:
ion, TFiner-grained aggregates of a pale green-brown biotite and pale
yellow epidote are usually marginal to the larger grains. Muscovite,
which is present only in the marginal phase of the pluton near Mount Nellie,
forms large ragged plates and flaky aggregates up to 5 mm.’ diameter, sieved
with quariz and feldspar. Minor accessories include apatite and zircon,
which are common and occur mainly as inclusions with pleochroic haloes in
ﬁiotite, Iron oxide is less abundant (ilmenite? or titanomagnetite?)and
has enubiquitous corona of sphene. Blue-green tourmaline is a rare

constituent.

The granodiorites are similar petrographically to the granites,
and differ only in having lower potash feidspar and higher biotite contents.
The biotite shows a straw to fawn-brown pleochroism, and is partly replazed

along cleavage planes By thin slivers of epidote and quartz.
Discussion

‘The Lennard Granite shows only minor variation over a wide area.
The most signifiéantvvariation is prob;bly the develomment of a marginalI%
muscovite adamellite phase in the Mount Nellie pluton adjoining meta-
sediments>of the Halls Creek Group. Thémpresence of muscovite appears
to be due to contamination of the margins with pelitic material, and is
comparable to the develomment of biotite at other contacts with the Halls
Creek Group, The develomment of muscovite or biotite is probably con-
trolled by the composition of xenoliths undergoing assimilation, i.e.
incorporation of iron-poor pelitéé or argillites unld probably favour

the develomment of muscovite rather than biotite, and vice versa.

Merginal granodioritic phases (e.g. northwest of Mondooma Yard)
of the Lennard Granite however may result from assimilation of basic to

intermediate xenoliths.




FIGURE 11

Fig 1la Kongarow Granite intruding Lennard Granite, Boulder Hill area, MNote
aplite selvage along top contact (Neg 9674) G 1.0,

.
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Fig, 11b  Kongorow Granite intruding Lennard Granite (upper right), Kongorow granite
shows flow orientation of phenocrysts parallel to the contact: 5 km east-
northeast of Duck Hole (Neg # 1000/1) DHG Gy




FIGURE 12

fﬁ._lzg_ Myrmekite in Kongorow Granite, Note twinning in plagioclase component,
(X80 crossed nicols) (Neg M 692/26) G. 1, D,

g, 12b Typical texture of Cone Hill Granite, 2 km southwest of Cone Hill,
(Neg 753/15), G M. D.
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SECURE BAY ADAMELLITE

The name Secure Bay Adamellite (new name) has been given to
coarse-grained, generally non-porphyritic biotite adamellite with assoc-
iated granite and granodiorite found in the Yempi 1:250,000 Sheet area.
It occurs in close association Wwith the Lemnard Granite but is less
markedly porphyritic, or non-porphyritic, whereas the Lennard Granite
is strongly porphyritic with phenocrysts commonly making up about 30
percent or more of the rock, Sharp contact's have been found bet‘wegn ;
the Secure Bay Adamellite and the Lennard Granite but the age relations

found are conflicting. There is a possibility that the two types may

grade into one another locally,  The type locality is near the extreme
southwestern corner of Secure Bay (2102E, 29023N) in the Yampi Sheet area.

Field Occurrence

Outcrops of the Secure Bay Adamellite are confined to the region

 around Secure Bay. The total extent of the outcrops is approximately 65

sq:r km. © The main mass of the Adamellite is an elongate west-trending
pluton 16 km, long and 3 to 5 km. wide stretching from Secure Bay in the
east to the Little Tarraji River in the west., A small subsidiary stock
occurs 3 km. to the north of the eastern end of the main mass.

The Secure Bay Adamellite forms -prominent rocky hills with-
intervening low-lying tors and sé.ndy pediments. The tors shpw horizontal
jointing and weather into large rectangular blocks., It is mostly more
resistant to erosion, and thus more prominent topographically, than the
adjacent Lennard Granite, which, in this area;; forms low whalebacks, and
is similar in its topographic expression to the Tarraji Microgranite.
Boundaries between these two rock types can be ;d:eli;‘niﬂ‘ff?éﬁ%ﬁvv’ith certainty

only on the ground.

A vertical west-trending contact has been noted on the northern
margin of the main mass and it is interrupted by north-south shear zones,
which have :éesulted in schisting of the gx;anité along them, and whj:ch
have caused sinistral displacement of the contacts of up to 1 mile.

In hand specimen the Secure Bay Adamellite is a massive pale

grey, coarse-~grained, non-porphyritic or sparsely porphyritic bictite

\7(
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granite. If locally contains rare equidimensional or short tabular potash
feldspar phenocrysts up t6 1 oam¥: across, mostly averaging only ten or

twenty phenoccrysts per square metre of exposed rock surface. In a few
localities,_es-pecia.lly 3 km? north of Mount Disaster, 'fahenocrysts gradually
become more abundant and in places make up from 10 to 20 percent of the rock.

The adamellite is cut by rare thin quartz veins, containing
crystaels of clear, glassy quartz up to 5 cma long, and by rare veins of
aplite and fourmeline-bearing pegmatite. Traces of fluorite have been

noted on joint surfaces, 6 kmi east of Mount Disaster.

Contact Relationships

The Secure Bay Adamellite adjoins cutcrops of Lennard Granite,
Tarraji Microgranite and Mount Disaster Porphyry. Contacts have been
observed only with Lennard Granite.

Contacts with Lennard Granite, On the shore of Secure Bay, about

8 km%?g casi-northeast of Mount Disaster, a sharp contact has been observed
be+ween Secure Bay Adamellite and Lennard Granite, There is no contact
alteration of either type., The Secure Bay Adamellite shows streaky flow-
banding parallel to the contact, and contains xenoliths of Lennard Granite.
This indicates that the Secure Bay Adamellite is the later. However,
about 6 k‘m‘k; north-northwest of Mount Disaster it appears that the Lennard
Granite intrudes the adamellite, Here the phenocrysts in the Lennard
Granite show parallel flow-orientation parallel to the contact, and the
Secure Bay Adamellite is highly altered and rich in muscovite close to the

cont act o

B Contacts with Mount Disaster Porphvrv About 3 km east of
Mount D:Lsaster, thin veins of pink leucocratlc even-grained granite cut
the Mount Disaster Porphyry within 100 mZ'of its contact with the Secure
Bay Adamellite. The veir: :mater:.al differs from the nearby adamellite in
hand specimen only in its lower biotite content and is considered to have

been derived from the main mass of adamellite,

Petro@ aphy

In thin section the Secure Bay Granite is coarse-grained with
a hypidicmorphic-granular texture, It consists essentially of quartz,

k-
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potash feldspar, plagioclase, and biotite, along with minor accessory mus-
covite, zircon, and apatite, and secondary clinozoisite and sericite. Modal
analyses (Table 4) indicate that it is a quartz-rich adamellite.

TABLE 4

Modal Analyses of Secure Bay Adamellite

(1) (2)
Quartz , ‘ 38.7 30,8
Plagioclase &5l 2645
Potash feldspar ~ 26.7 31.4
Biotite 9.4 10,6
Muscovite T, 0.7
Clinozoisite - Tr, B
?Monazite s Tr.
Apatite Ir, _Dry.

100,0 100,0

1, Biotite adamellite; 6 km. north of Mount Disaster (Y10~11-22;
R66-16-2043). ‘

2. Biotite adamellite; 65 km%?northeast of Mount Disaster (Y9A-08-3;
R66-16.-2044) .

Quartz, which is ﬁnusually abundant, occurs as large (up to 4 mm.);
deformed composite grains and smaller interstitial ones., Potash feldspar'
forms large equant subhedral grains of slightly turbid microcline-
microperthite containing éuhedral inclusions of plagioclase, and is in
part micrographically infergrown with quartz. Plagioclase grains are
tabular and euhédral to subhedral; they are slightly kaolinized, show
finely developed albite twinning, ére only: slightly zoned, and have a

composition of An -Bibtite occurs in small aggregates associated

20~-25°
with muscovite, and consists of interlaminated red-brown, grey-brown, and
pale green varieties, It contains small inclusions of apatite, and of

pale yellowish ?Pmonazite surrounded by dark haloes.
Discussion

~ The close spatial and temporal relationships between the Secure
Bay Adamellite and the Lennard Granite, and the gradation within the Secure

n%
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Bay Ademellite from non-porphyritic types to phenocryst-rich types resem-
bling the Lennard Granite suggest‘that the two are petrogenetically related.
Since the first phase to crystallize in the Lemnard Granite was potash
feldspar, the residual liquid would presumably have been relatively
enriched in (normative) quartz and plagioclase, Such a liquid, if
separated either wholly or partly from the early-formed potash feldspar
phenccrysts, could have crystallized to form the non-porphyritic and
porphyritic phases respectively of the Secure Bgy Adamellite.

TARRAJI MICROGRANITE

The Tarraji Microgranite (new name).is a porphyritic biotite
microgranite, found as small scattered outcrops in the headwater area of
the Tarraji River and on the southwestern shores of Secure Bay. It is

characterized by its medium-grained texture, and by the presehce of potésh

feldspar, biotite; and quartz as phenocrysts. The reference area is 10 ko,

northeast of Mount Disaster on the western shore of the southern part of

Secure Bay.

Field Occurrance

Mappable outcrops of the Tarraji Microgranite are confined to a
north-south belt extending for 10 kmg: and lying about 6 kms to the east of
Mount Disaster, The outecrops have irregular shape and total 10 sq%‘kmg in

ares, Individual outcrops range from 2 km. to about 10m:’ across.

The microgranite forms prominent sharp-peaked rocky hills which
stand out from the gurrounding slightly lower ground formed by the Lennard

Granite and Secure Bay Adamellite.

The form of the microgranite bodies is uncertéin, but they are

thought to occur as stocks and plugs cutting other acid intrusives.

In hand specimen it is a pale grey porphyritic biotite micro- -
granite containing sparse euhedral phenocrysts of ﬁotash feldspar (from
0.5 am? to 1,0 cm), biotite (2 to 3 mm) and quartz (3 to 4 mm) in a fine
grained biotite-bearing groundmass. Muscovite is prominent in oné
locality. The microgranite locally shows flow alignment of elongate
feldspar phenocrysts and of small 2 cm.- to 5 cm.. lenticles of basic
material, Rare 1 cm. quartz-feldspar-tourmaline veinlets cut the micro-

granite,

14
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Near a contact with Mount Disaster Porphyry 5 kms':east-southeast
of Mount Disaster, the Tarraji Microgranite contains scattered ovoid
feldspar phenocrysts probably derived fram the porphyry. The Microgranite
here is wi¥y variable in texture and locally shows textural similarities to
the Whitewater Volcanics and also to the Lennard Granite. These variations
in texture are attributed to assimilation of pre-existing aghflow tuff and

granite.

Contact Relationships

The Tarraji Microgranite adjoins outcrops of Lennard Granite,
Secure Bay Granite, Mount Disaster Porphyry, and Mondooma Granite. Contacts
have been observed only with Lennard Granite, 5 kmig east-southeast of Mount
Disaster. The Lennard Granite has a poorly defined flow foliation which is
cut by the contacﬁ with Tarraji Microgranite and phenocrysts in the Micro-
granite have preferred orientation parallel to the contact, indicating that

the Tarraji Microgranite is the later of the two.

Petroggaggx

In thin section the Tarraji Microgranite is a medium—grained rock
with a hypidiomorphic-granular texture and average grain diameter of 0.3 mm.
Phenocrysts are rare and none were encountered in the thin sections examined.
The rock consists essentially of quartz, potash feldspar, plagioclase, and
biotite; and minor accessory muscovite, metamict allanite, iron ore, sphene,
7monazite, garnet, apatite and tourmaline; and secondary clinozoisite and

sericite.

Quartz forms about 25 to 30 percent of the rock and potash
feldspar is more abundant than plagioclase. The rocks are microgranite

and microadamellite.

Quartz occurs mostly as small intergranular grains but a few
grains up to 1,5 mm, are also present. Potash feldspar includes both
microcline and microcline-microperthite; grains are equidimensional,
anhedral to subhedral, and up to 1 mmy across, and contain euhedral inclus-
ions of plagioclase. Plagioclase (An25) forms euhedral tabular crystals
up to 1 mm. long. They show albite twinning, are slightly zoned, and are
partly altered to sericite and clinozoisite. Green-brown biotite occurs

as separate flakes and in lenticular aggregates associated with

s .
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clinozoigite, and contains inclusions of Tmonazite surrounded by dark haloes,

A1l outcrops of Tarraji Microgranite occur close to Lennard
Granite (which is the most widespread granite in the area) and may thus be
petrogenetically related to it. The occurrence of the principal masses
of Microgranite close to a north-south lineament suggests possible tectonic
activity late in the crystallization history of the Lennard Granite and

release of a new fraction of magma.

KONGOROW GRANITE

Introduction

The Kongorow Granite is named after Kongorow Pool, in the Lennard
River Sheet area. The unit has been defined by Gellatly et al. (1968).

Field Occurrence

The Kongorow Granite crops out 5 km. north ¢f Limestone Springs,
where it forms small low domes and tors, associated with amphibolite
(Woodward Dolerite) and pegmatite. The Kongorow Granite is widespread
also as small dykes and veins intrusive into Lennard Granite. These

dykes are not represented at 1:250,000 scale,

Macreoscopic Appearance

Two distinct types of granite are included in the Kongorow
Granite. Type gz exposed near Limestone Springs is coarse-grained and
porphyroblastic. It is a dark grey-blue rock containing porphyroblasts -
of potash feldspar up tc 2 cm, or more, quartz, plagicclase, and abundant
biotité. It is highly foliated, and in places is a quartz-feldspar-
biotite gneiss., Folded veins and bands of aplite and pegmatite are
common, and contain tourmaline (1 cm.: long), muscovite (books up to 3 cmk"

diameter), and garnet (up to 8 mm. across).

Type b, occurring as veins and dykes, is a medium to coarse-
grained'light-grey, well-foliated, porphyritic biotite-muscovite granite.
Phenocrysts of potash feldspar are smaller (1 to 1.5 cm) and more
sporadic than in type a. Muscovite grains have random orientation, and
are closely associated with grains of potash feldspar. Small aplite

veins are common at contacts with Lennard Granite.
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Contact Relationships

Contacts with Halls Creek Group. The type a granite is closely
associated with the Halls Creek Group., It is concordant with the
phy;liteé, and shows similar foliation, though the actual contact is not

exposed.

Contacts with Lennard Granite. The type b granite intrudes the

Lennard Granite, and forms veins and dykes, from 5 cm?® to 1,5my thick,
which are markedly transgressive and show narrow chilled margins., Aplite
selvedges are common, but are usually developed only at one contact .. -
(Figei11)2)z

Petrography

Only the type b Kongorow Granite has been examined, In thin
section it shows a hypidiomorphic granular texture, Quartz (35%) forms
clear and unstrained granular mosaics and larger single grains. Potash
feldspar (34%D occurs as phenocrysts up to 1.2 cmyyy large grains from 2 to
4 mms;- and finer-grained interstitial material, It is a microperthitic
microclinef: in which cross-hatched twinning is not well developed.
Plagioclase (12,5%) forms partly saussuritized subhedral to anhedral
grains 1.5 to 3 mm¢ long. Most grains are normally zoned, but some re-
verse gzoning is présent. Two crystals were zoned from An25 to Anzo, and
from An20 to An5. Clear sodic rims are present on grains which are en-
closed by potash feldspar.

Myrmekite (5.6%) is very well developed (Figuwl233}%A Some
patches are quite coarse-grained, and the plagioclase fraction of the
intergrowth shows albite twinning very clearly. It is usually developed
between groundmass quartz and potash feldspar and along potash feldspar
intergrain boundaries. It forms petaloid protuberances into potash
feldspar. In many cases the plagioclase of the myrmekite is in optical
continuity with the plagioclase phase in adjacent microperthite crystals.
Biotite (8%) forms discontinuous lamellae through the rock, and muscovite
(4%) forms decussate patches, although both are intergrown in places.
Zircon and apatite are abundant, and are generally associated with the

mafics,. Some biotite flakes are chloritized.

O



Discussion and Correlations

The two types of granite considered as Kongorow Granite on Yampi
are of two different ages. Type b-definitely post-dates the Lennard Gran-
ite, while type a has possibly been’developed during metamorphism of the
Halls Creek Group, and is probably older than the Lennard Granite; it is

tentatively regarded as pre-Whitewater Volcanics in age.

Similar relationships exist in the Lennard River Sheet ares,
where at least five allied rock types are incorporated in the Kongorow
Granite. Some of these variants are probably pre-Lennard Granite, and

rre-Whitewater Volcanics, but at least one is younger.

Because of the lithological similarity between the two types it
has not been possible to separate the younger phase of the Kongorow
Granite on both Yampi and Lennard River Sheets from the older phase., The
two phéses have been grouped together and their differing age relationships

recognized,

CONE HILL GRANITE

The Cone Hill Granite (new name) is named after Cone Hill, which
is immediately west of the centre of the Yampi Sheet area. It has been
named separately because of its location remote from other granite out-
Crops, It is a porphyritic granite, and contains variants that resemble

both Lennard and Kongorow Granites.

Field Occurrence

The Cone Hill Granite forms a rocky peninsula which extends for
about 8 km. westwards from Cone Hill into Cone Bay. A number of small
islands offshore from the peninsula also consist of granite. The extent

of outcrops is about 40 sqg k.

The granite forms broken, rocky and irregular topography, which
is cut by a number of prominent northeast-trending gullies formed along
joint lines. The coastline is rockyf with some low cliffs unrelated to
lithology. Outcrop is relatively suEdued at the eastern end of the
peninsula but more rugged towards the western end, where large whalebacks

are common..
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The Granite occupies the core of an anticline overturned to the
north, The anticline, which is rimmed by King lLeopold Sandstone, is
probably closed, since most of the islands west of Cone Bay are also of
King l.eopeld Sandstone, The eastern margin of the granite is fault-

bounded.,

Macroscopic Appearance

In hand specimen the Cone Hill Granite is light grey, coarse-
grained and generally porphyritic (Fig. 13). The phenocrysts are pre-
dominantly white to pale grey tabular euhedral crystals of alkali feldspar,
and less abundant, plagioclase and quartz,. The size and proportion of '
phenocrysts vary éonsiderably over shor{ distances. The alkali feldspar
phenocrysts are mostly 2 to 5 cm long, and form from 10 te 20 percent
of the rock. Some are up to 10 cm long. Many of these larger grains
are scattered through the granite, but in places are concentrated into
zenes (Fig. 13), where they constitute almost half the rock, and show

rough flow alignment.

Euhedral biotite (accompanied by muscovite) is the mafic
mineral in the granite, Small amphibolitic xenoliths are common. These,
together with alkali feldspar phenccrysts, outline a steeply dipping east-

west foliation.

Small veins and dykes of tourmaline-bearing aplite and pegmatite
are widely distributed through the mass: a grey medium-grained aplite is
generally associated with phenocryst accumulations. Large inclusions of
quartz-mica—tourmaliné schist are presént along the northeastern margin of

the peningula; these may be Halls Creek Group metasediments.,

Contact Relationships

Within the Cone Hill Granite there are both sharp and gradational
contacts between different types of porphyritic granite. The two types
of porphyritic granite resemble the Lennard and Kongorow Granites from the
Lennard River Sheet area, but no definite relationships eould be estab-
lished. The porphyritic granite with abundant matrix (Kongorow-type)
has possibly developed metasomatically from the Lennard-type in certain

areas (Fig. 13).
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The granite is overlain unconformably by micaceous chlorifoid-
bearing arenites of the Speewah or Kimberley Groups. A north-south
shear or fault zone in the granite; and a fold zone in the overlying
sandstone, separate the Cone Hill Granite from Hart Dolerite and Whitewater

Volcanics along the eastern margin of the massa.

Petrography

Two specimens typical of mogt of the granite mass have been exam-
ined. They are porphyritic adamellite. The average mode is: quartz
35%; alkali feldspar 30%; plagioclase 30%; muscovite + biotite 5%. The

texture is allotriomorphic-granular.

Quartz forms fields up to 1 cm diameter, composed of numerous
smaller grains, Extinction is generally strained, and grain boundaries
are strongly sutured. Plagioclase is highly saussuritized, but twinning
is still recognizable. The grains are slightly zoned; the average com-
position is An2O° Alkali feldspar occurs as phenocrysts of slightly
perthitic, poorly twinned microcline, and mosaics of granular (0.6mm)
mierocline, The grains in the mosaic are anhedral; the phenocrysts are
subhedral to euhedral, Both types are clear and unaltered. Biotite and
muscovite occur as large (1 to 2 mm) intergrown flakes. The muscovite
appears to post-date the biotite, which is pleochroic in green and brown.
The micas define a gneissosity. Accesgsories include vermiform myrmekite,
rare epidote/clinozoisite, zircon, and sporadic large (1 to 3 mm) grains

of tourmaline.

The inclugions of schist, thought to be metamorphosed pelites
of the Halls Creek Group, consist essentially of gquartz, which forms len-
ticular mosaics composed of small (0.2 to 0.4 mm) sutured and strained
gfains; and biotite and muscovite, the latter being more abundant, The
biotite grains contain minor apatite and zircon. Tourmaline forms up to
% percent of some of the schists, and occurs as large grains up to 5 mm
long. The grains are zoned, the ceniral part being a blue-green variety,
probably schorl, and the exterior possibly the magnesian variety dravite,
with e= colourless and o= yellow=brown, Large apatite and zircon grains
occur scattered through the rock, which apparently contains no alkali
feldspar. It is possible that much-of the muscovite may have been

derived from feldspar, but there is no evidence for this., The tourmaline
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Fig,13a

Fig, 13b

FIGURE 13

Alkali feldspar phenocryst accumulation, Cone Hill Granite,
Local ity 2 km, southwest of Cone Hill (Neg  753/14) G.M.D.

Cone HI11 Granite showing Kongorow-type granite (porphyritic and dark
coloured) apparently replacing and/or digesting Lennard-type granite,
Locality 2 kn southwest of Cone Hill (Neg 1 753/18) G, 1.0,
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is probably reconstituted detrital material which is generally abundant in

Halls Creek Group rocks of lower grade,

Discussion

The Cone Hill Granite most clogely resembles the Kongorow
Granite of the Lennard River Sheet. Like that mass, it shows marked in-
homogeneity and is locally intimately associated with the Halls Creek
Group. Possible metasomatism is suggested by partial digestion of the
coarse and even-grained granite (Fig. 13) to produce the porphyritic

variety.

The abundant alkali feldspar phenocryst accumulations (Fig. 13)

are suggestive of magmatic 'filter pressing'.

The alignment of phenocrysts (Fig. 13) probably reflects a flow
foliation developed through flow in a partly consolidated magma.,

ACID DYKES AND VEINS

Introduction

Included under this heading are minor intrusives of microgranite,
aplite, pegmatite and quartz veins formed mainly as fault fissure and
Joint infillings in granite. These acid intrusives are found in the

Lamboo Complex, Halls Creek Group, and Whitewater Volcanics,

Microgranite cutting Whitewater Volcanics.

An isolated dyke (trend 75/200) cutting Whitewater Volcanics
some 13 km east of Mount Disaster is a fine-grained pale grey-green rock
in hand specimen, and contains conspicuous quartz grains up to 2 ‘mm, It
is a highly altered leucocratic porphyritic microgranite which in thin
section consists of scattered, locally embayed quartz phenocrysts, in a
fine-grained groundmass (0.1 mm) of discrete quartz and muscovite grains,
and a felted mosaic of sericite probably replacing feldspar. Minor
accessories are altered grains of a dark opague mafic mineral (possibly

tourmaline) and small euhedral pink zircons.

The embayed quartzes and the pink zircons, which are similar to
those in the Whitewater Volcanics, suggest that this rock is related to

the enclosing Volcanics.
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Quartz veins

Quartz veins occur mainly throughout the Lennard Granite.and

Secure Bay Adamellite and the Halls Creek Group. In the granites, most
veins occupy fault or shear zones, and trend approximately north-northwest
or eagst-northwest. Most form prominent ridges rising up to 30 m above

the surrounding granite or soil plain, and range in thickness up to 6 m

or more, The granite immediately adjacent to some of the veins is sheared
and phyllonitic. |

The quartz veins in phyllite of the Halls Creek Group are
generally parallel or sub-~parallel to the bedding or cleavage planes, Most
of these veins are thin (less than 8 cm) and lenticular; - boudins are
common. Many veins are crenulated and strongly deformed on a small scale,
larger quartz veins (up to 1 m thick or more) are less common in the

Halls Creek Group, but are mineralized locally.

4 The veins consist mainly of massive milky white to pale rust-
brown quartz. Aggregates of green=brown chlorite up to 10 cm across are
widespread in the veins which are generally free from other minerals, Rare
occurrences of finely banded white agate, and small (2 cm to 5 cm) euhedral
quartz crystals have been noted in vughs, Small 'horses' of granite and

phyllite are present locally.

Malachite is present in certain of the veins in the Sandy Creek/
Little Tarraji River and Mondooma areas (see Economic Geology). Traces of
galena and pyrite occur in a complex of siliceous fault breccia and quartz
veins 3 km north-northeast of Boulder Hill.

Aplite and Pegmatite

Aplite and pegmatite dykes and veins are common in the Lennard
and Secure Bay granites. A few occur also in the Halls Creek group and
Woodward Dolerite. The dykes are mainly of north-northeast and west
trend, and range in thickness from 15 cm to 1 m with rare occurrences
up to 9 m or more thick. They commonly fill irregular joint systems oxr
zones of sghearing in granites; and in some cases are faulted, or gently
folded. Xenoliths or 'horses' of grey porphyritic granite up to 1 m across
are contained in some of the larger dykes. The aplites and pegma-

tites commonly occur in close association; some pegmatites form well
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defined zones in the centre of the larger aplite dykes. The mineralogy
cf both aplites and pegmatites is mostly simple., They consist essentially
of quartz, potash feldspar sodic plagioclase, and tourmaline.

Black tourmaline (dravite or schorl) is a ubiquitous constituent
of the dvkes and is common as peikilitic grains in aplite and as large
crystal masses in pegmatite, commonly with individual crystals up to & cm.
long.- Simpson (1948) has recorded tourmaline fram pegmatite dykes ab .
Cong Bay,. Sunday Straits, Sunday Island and Talbot Bay.

Axinite, a hydrous borosilicate of iron, calcium, and aluminium,
is said to be abundant southeast of Yampi Sound at a point on the shore of
Talbot Bay (Simpson, 1948). From the description given, the axinite is
probably contained in pegmatite veinlets associated with altered and

sheared Wotjulum Porphyry.

Muscovite is a common accessory of. the pegmatites cutting
Woodward Dolerite near Stuart's Mica Mine at Mondooma (see Economic

Geology). The same pegmatite has also yielded a small quantity of beryl.

BASIC DYKES

Introduction

Basic dykes are extremely rare in the Yampi Sheet area, partic-
ularly in comparison to the gbundant swarms found in the southeasterm part

of the Lenmnard River Sheet area.

Field Occurrence

The principal dykes in the ares are found at Boulder Hill and
about 16 km. east of Mount Disaster; also a gently dipping basic sill is
present 11 km. north-northeast of Mount Disaster.

The dykes are apparently vertical and trend east-northeast and
north-northwest. These trends parallel those of the major quartz veins
in the area and also the main faults in the granites. The sill

mentioned dips northwards at 320. A1l of these minor basic intrusions

cut Whitewater Volcanics or granites of the Lamboo Complex.
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In hand specimen they are medium-grained non~porphyritic dark
grey-green rocks which locally have small pits on the weathered surface
due to weathering of olivine alteration products. All the dykes have
suffered mild metamorphism which has caused partial alteration of the

constituent minerals, but original ophitiec textures are still preserved.

Petrography

A specimen from a 13 km long east-northeast trending dyke to
the east of Mount Disaster consists of relict cores of pale pink-brown
pigeonite surrounded by broad irregular coronas of fibrous pale green.
amphibolite, along with intensely saussuritized subhedral plagioclase, and

minor leucoxene enclosing lamellae of magnetite, and interstitial quartz.

A specimen from the sill mentioned above contains fresh 2 to 3
mn ophitic pigeonite in matrix of saussuritized plagioclase, chloritized
euhedral olivine pseudomorphs (ca 5%), and minor iron oxide and inter-

stitial pale green chlorite,

Discussion

As in the Lennard River Sheet area, there are probably minor
basic intrusions of differing ages. The fracture system containing the
dykes pre-dates the Kimberley Group, and the dykes are thus possibly pre-
Kimberley Group in age. The sill is less altered than the dykes and

could possibly have been a minor feeder for, or offshoot from the Hart
Dolerite which intrudes King Leopold Sandstone about 2% km to the north.
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CARPENTARIAN

The Carpentarian rocks of the Yampi area comprise the Speewah and
Kimberley Groups, which tcgether with the Bastion Group (not present in the

Yampi Sheet area), constitute the Kimberley Basin succession,

SPEEWAH GROUP

The Speewah Group, which in the Landowne Sheet area (Gellatly et al.,
1965) consists of feldspathic sandstone arkose and siltstone totalling about
1200 m, thins northwestwards in the Charnely Sheet area (Gellatly et als;1969).
Outcrops of pozdible Speewah Group rocks in the Yampi Area are similar in
lithology and thickness to those in the Charnely area and make up'{he basal
part of a sandstone sequence which consists mainly of King Leopold Sand;tone.
As in the Charnley aréa the constituent formations of the type area around
Lansdowne Homestead cannot be recognized.
Digtribution u

The Speewah Group forms a band of narrow discontinuous outcrops along
the southern margin of the High and McLarty Ranges, and around Cone Hill,
Stratigraphic Relationships

’ The Speewah Group lies unconformably on the Halls Creek Group, and
Whitewater Volcanics, and non-conformably on the Lennard and Cone Hill Granites.,
It is overlain, appggently conformably, by the King Lebpold Sandstone. However,
the King Leopold Sandétone in the Quartiite Range area is thought to overlap
onto the older Precambrian and is probably at least partly uncéuﬁormable;onnﬁhé
Speewah Group.,

Lithology .

In the High Range-NMcLarty Range area the Speewah Group consists mainly
of white pale purple-grey, buff, and pale red-brown coarse—~grained poorly sorted
silica cemented quartz sandstone, It is well bedded and is generally cross-—
bedded with fore-sets up to 60 cm thick. Thin quartz pebble conglomerates
containing pebbles of vein quartz up to 5 em are present near the base of the
sequence. Detritus of dark purple-brown weathered siltstone has been noted about
5 km east-northeast of Mount Nellie.

Around Cone Hill sediments tentétively'éssigned to the Speewah Group
are white to brown micaceous sandstone and quartzite interbedded with massive
to grey quartzite. The beds immediately overlying the Cone Hill Granite are
red-brown to purple quartz sandstone and quartzite which locéily contains minor
amounts of chloritoid. Most of the sandstone here is silicified and small

ptygmatic quartz veins are abundant., Joints and fractures in the sandstone

are heavily silicified.,
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Thickness

A composite thickness of 135 m has been measured a few miles north-
east of Mount Nellie, and a thickness of 360 m has been estimated from air
photographs for the area around Cone Hill. It appears to be thinnest near
the eastern boundary of the Sheet area.

Petraggaggx

Two samples from the Cone Hill area are both muscovite-bearing
quartzites, The quartz grains form an interlocking mosaic 0.1 mm to 0.3 mm

grain size. Grain boundaries are variously siraight and sutured.

Muscovite forms large anhedral flakes or flake aggregates which are

generally developed in the grain boundaries,

In one specimen chloritoid forms from 5 to 10 percent of the rock,
It cccurs as large subhedral grains 0.5 mm long, and apart from limonitic
material along microfractures, is very fresh., The chloritoid is inclusion
free which suggests that the original sandstone was poor in potash dbut rich

in alumina, Tourmaline, which occurs as large grains, is an abundant accessory.

Discussion
The bagal beds of the Speewah Group can be traced more or less

continuously from the type locality, but the upper boundary of the Group is
difficult to recognize in the absence of siltstone formations, as in the type
area., The basal sediments in the Cone Hill area have been tentatively assigned
to the Speewah Group on lithological grounds, but could represent King Il.eopold
sandstone.

pAfound the Quartzite Range, sandstones immediately overlying the
older Precambrian are white clean washed, and moderately well sorted, and
resemble those of the King Leopold Sandstone although their stratigraphic

position is more akin to that of the Speewah Group.

Elsewhere in the area, sandstones at or near the base of the Kimberley
Basin succession, and which could possibly belong to the Speewah Group (but
cannot be distinguished lithologically from the King Leopold Sandstone) are
present on Sunday Is;and, the Helpman Islands, and on the mainland about 5 km
north of the Helpman Islands.

The limited thickness of the Speewah Group in the Yampi area and its
possible absence in part'of the area warrant commenf, These features could
be the result of a diachronous base to the Kimberley Basin succession (i.e. a
younger base in the northwest than in the southeast), of an erosional break
(or breaks) within the Speewah Group, of an erosional break betweenithe

Speewah Group and Kimberley Group, or a combination of these.
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Conclusive evidence is lacking. However, it appears, especially
from evidence in the Charnley area northwest of Mount Humbert where some of
the constituent formations of the Speewah Group can be recognized, that minor
erosional breaks within the sequence, possibly resutling from proximity to an
ancient shoreline, are probably largely responsible for the limited development

of the Speewah Group in this area.

KIMBERLEY GROUP
KING IEOPOLD SANDSTONE
The King Leopold Sandstone, which is the basal unit of the Kimberley

Group, is continuous throughout the Kimberley region and extends on to the
Yampi Sheet from the adjoining Charnley Sheet., It was defined by Dow et al.
(1964) from the Lissadel Sheet area in the east Kimberley.,
Distribution

The King Leopold Sandstone forms the Mclarty, Quartzite, Wyndham,
and High Ranges, and the northern and southern flanks of the Kimbolton Range.

It also forms many of the iglands between Yampi Sound and King Sound.
Stratigraphic Relationships '

The King Leopold Sandstone in most places in the Sheet area overlies -
the Speewah Group. The contact is almost everywhere intruded by Hart Dolerite,
but is apparently conformable as it is elsewhere in the Kimberley region.
Around the Quartzite Range the Speewah Group has not been recognized and the
King Leopold Sandstone lies unconformably on Halls Creek Group and on Nellie
Tonalite, The formation is conformably overlain by the Carson Volcanics, and
is extensively intruded by the Hart Dolerite, Near the centre of the Sheet
area, and in the Saddle Hill area, the formation is overlain unconformably by
Palaeozoic conglomerate.

Lithology

Mainland ranges and northwestern islands. Apart from minor variations

in grain-size the lithology of the formation is uniform over most of the main-
land and the islands between Mermaid and Gibbings Islands. It consists of
white or light grey, buff or pale brown quartz sandstone when fresh and is
yellow-brown, grey, or pink when weathered. Grainsize varies from

fine to coarse and is greatest in the west, e.g. on Byron Island and

on Sunday Island (see below). The sandstone locally contains minute
quantities of muscovite, but is iess muscovitic than rocks of the Speewah

Group, especially those in the Cone Hill area.

g8
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The sandstone is thick to thin-bedded, and blocky to massive.
Bedding, which is incohspicuous, is most clearly seen on air-photographs or
at a considerable distance from the outcrop, where variations in hardness and
alignment of vegetation are most obvious. Cross-~bedding is of the trough type.
This is best displayed on well exposed gentle dip slopes which consist of
innumerable intersecting crescentic fore-set units. Cross-bedding is rarely
detectable in metamorphosed sandstone. In the Mclarty Range the formation is
esseﬁtiéily unmetamorphosed and shows abundant cross-bedding with fore-set

units 20 to 40 cm thick. Locally some cross-beds are overturned,

In the Wyndham Range, joints in the sandstone are filled with ferrug-
inous sandstone breccia which is more erosion resistant that the adjacent
sandstone.

Sunday Island, Mermaid Island, and the Cascade Bay area. The sand-
stone forming these islands is a coarse-grained tourﬁaline-muscovite quartzite

of higher mef&horﬁhic grade than most of the King Leopold Sandstone found else-—
where in the Sheet area. It weathers to 1afge rounded boulders reminiscent of

granite topography and photo pattern,

The quartzite is white or light grey when fresh, and weathers to a
light purple or yellow colour. Angular interlocking quartz grains are up to

1 cm long, although medium-grained varieties also occur,

Up to 5 percent of the rock -consists of muscovite in oriented flakes

0.5 to 3 mm long. Tourmaline is invariably present, as fine to coarse subhedral

to euhedral grains; in places it forms up to half";}jthe quartzite in lenses a

few centimetres long.

The sandstone is thick to thin-bedded, and flaggy to massive,
Ripple-marks and low-angle cross-beds are present but rare. The sandstone on
beaches and smaller islandééis very friable, bwing~§rbbably to muscovite
weathering., &

Fitzgerald (1907) reported the occurrence of garnetiferous crystal-
line rocks underlying the sandstone on the northwest shore of Sunday Island,

but this area was npt visited during the present survey.

Thickness
The thickness of the formation can be determined with reasonable

accuracy only in the Mclarty Range/High Range area and in the vicinity-of Cone
Hill. In both these places, however, it is intruded by dolerite and the
position of the contact with the underlying Speewah Group is- uncertain, -

Elsevhere in the Yampi Sheet area the base of the formation is not exposed.
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The King Leopold Sandstone apparently thickens slightly both east-
wards and westwards from the MclLarty Range., With the exception of a thicknmess
of about 1550 m estimated for the section south of Cone Hill, thicknesses are
of the same order as those (900 m to 1200 m) found elsewhere'in the Kimberley

region, Some estimated thicknesses are as follows.

Mount Nellie (paced section - see appendix I-1). Here about 1170 m

of sandstone is exposed in a composite section. 0f this about 1050 m measured
in the one locality belongs to the King lLeopold Sandstone; the basal part of
the sequence in this vicinity has been assigned to the Speewah Group.

Allora Island to the eagt of Sunday Island. The Sunday Island group

is part of a basin structure, details of which are not known., An estimated

minimum of 1200 m is exposed here.

South of Cone Hill, An estimated 1800 m of sandstone is present in
a section between Cone Hill énd the Kimbolton Range. Of this about 360 m is
the basal muscovite-rich sandstone assigned to the Speewah Group overlying the
Whitewater Volcanics and the Cone Hill Granite. In this area the apparent

thickness may have been increased by reverse faulting.

North of Cone Hill (partly paced). In this area 1050 m of sandstone

is exposed. The basal 360 m is equated with the basal muscovite-rich sandstone
to the south of Cone Hill,

Petoggaghx

Two specimens have been examined in thin section: one from Sunday
Island, and one from the southeastern end of the Quartzite Range. In addition

the heavy mineral assemblage of five specimens has been examined.

Sunday Island. The rock is a recrystallized sandstone., Guartz grains

are angular to subangular, interlocking, and between 0,5 mm and 1 cm long. A

few angular grains about 0.1 mm are included in aggregates of tourmaline grains.

Parallel~-sided muscovite flakes generally about 0.5 mm long and 0,1

mm wide are well oriented, and define a cleavage.

Tourmaline is the iron-bearing variety shorlite (e=colourless,

w=o0live green). Grains are euhedral to subhedral, and form oriented aggregates

up to 0,5 mm long which lie at an angle of 10° to 15o to the orientation of the

muscovite flakes. Small grains of quartz, muscovite, and sphene are included
in some of the aggregates. Most of the tourmaline is concentrated between the
large quartz grains, and probably defines original bedding. One small grain

of apatite also occurs in the section,
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Southeastern Quartzite Range. A sample from this area contains quartz,

chlorite, muscovite and few accessories. The sandstone is even-grained, with
most grains slightly flattened. The chlorite defines a cleavage, and is more
abundant than the muscovite. Tourmaline and some limonitic stringers are the

only accessory minerals.,

The heavy minerals have been gseparated and studied from specimens
of King Leopold Sandstone from Byron Island, south of Walcott airstrip, north
of Cone Hill, near Mount Nellie, and northwest of Mount Nellie, 1In all five
samples, of which four come from levels well above the base of the Formation,
tourmaline was notably lacking. Zircon was the predominant heavy mineral in
the two specimens, rutile in two others and anatase in the fifth. By contrast
some thin sections of probable Speewah Group rocks from near Cone Hill and of
quartzites from near the base of the Kimberley Basin succession on Sunday
Island and at the southern margin of the Quartzite Range contain tourmaline
as the dominant heavy detrital mineral, a feature which they have in common
with some sandstone from the Speewah Group, especially the 0'Donnell Sandstone
in other areas. It is possible that examination of the heavy mineral suites
in relation to other parameters, e.g. sorting characteristics, could help to
differentiate rocks of differing provenance and possibly of different form-
ations in the Kimberley area. In particular it could help to distinguish
rocks of the Speeway Group from those of the King Leopold Sandstone in certain

areaso,

CARSON VOLCANICS

Introduction

The. Carson Volcanics, which extend into the Yampi Sheet area from
the adjoining Charnley Sheet area, consist essentially of basalt and minor

tuff, feldspathic sandstone, and siltstone,

The name, which is taken from the Carson River and Egcarpment in
the Drysdale and Ashton Sheet areas, supersedes the original name of Mornington
Voleanics used earlier by Guppy et al. (1958) and Harms (1959), and was defined
by Dow et al. (1964).

Distribution

The Carson Volcanics occur mainly in discontinuous fold belts extend-
ing from King Sound northwards to Yampi Sound and eastwards to Doubtful Bay.,

The formation, which is valley forming, is best exposed immediately
north of the McLarty Range. In the western part of the Yampi Peninsula areas
underlain by the Volecanics are largely soil covered. Relief is seldom greater
than 45 m.



Fig., 14a

Fig, 14b

FIGURE 14

Overturned crossbed in King Leopold Sandstone, Mclarty Range 7 kn
north of Mount Nellte, (Neg GI682) DCS

Megaripples with wavelength up to 1 m in Warton Sandstone, 17 km north-
east of Yule Inlet, (Neg M 1003/6) DCG
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Thickness

The Carson Volcanics range from about 360 m in thickness in the
Kimbolton Range, to about 1140 m in the area north of the McLarty Range
(see section in appendix). The northward thickening is partly accounted
for by a thicker accumulation of pyroclastics probably resulting from

proximity to eruptive centres in the north,

Lithology
The Carson Volcanics in the Yampi Sheet area consist of altered,

locally amygdaloidal, basaltic lavas, sediments, and pyroclastics. The
basal part of the sequence congist of amygdaloidal altered basalt. This

is generally overlain at between 135 m and 450 m from the base by felds-
pathic sandstone and phyllitic siltstone. Thege sediments, in turn, are
overlain by basalt (in the south), and by basalt and pyroclastics in the
north. Low grade metamorphism, increasing in intensity westwards, which
has affected all Kimberley Group formations, is well displayed in the

Carson Volcanics. Sections measured in the area are given in the appendix
(sections Cl1 and C2), and petrological descriptions of the various rock types
to this formation are summarized below (from G.S.W.A., Petrological Report

No. 135, Miss R. Peers).

Basaltic Lavasg, Metamorphosed basaltic lavas which comprise 50 to

75 percent of the succession are mainly fine to medium~grained, weakly to
moderately foliated, grey-green and dark green amphibolitic and chloritic
rocks which are products of regional metamorphism mainly. in the greenschist
facies, Locally, e.g. near the mouth of ILyddarba River, the assemblage
andesine-hornblende is present, indicating that metamorphism has reached the

almandine-amphibolite facies,

Mafic minerals of these altered rocks are variously chlorite,
tremolite, actinolite, or hornblende, depending on the degree of metamorphism.
Hornblende is pleochroic with X=pale green, Y=green, and Z=bluish green.
Plagioclase ranges from albite to andesine. It is partly or in some cases
completely recrystallized to assemblages consisting of one or more of the
following: albite, quartz, sericite, epidote, and calcite., Small amounts of
quartz, epidote, sphene, and apatite are found in the groundmass. Other
accessories include opaque minerals altered to leucoxene and hematite.

Amygdaloidal lavas are dominant in the lower and upper parts of
the formation. The amygdales are both spherical and oblate and range between
1 mm and 3 cm in diameter, and contain one or more of the minerals, chlorite,
epidote, quartz, biotite, and feldspar. The amygdales generally show &
decrease in size and abundance downwards within single flows, which range
from 6 m to more than 100 m thick.

&
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Some thin sections contain elongate curved amphibole crystals,
which closely resemble the feathery pyroxenes typical of chilled basic laves,
Also, some of the feldspar laths appear to be hollow erystals, which similarly

are regarded as typical of quenched submarine lavas,

Sediments. Sedimentary interbeds of the Carson Volecanics comprise
between 15 and 20 percent of the total succession and are restricted mainly
to the middle part of the sequence., The interbeds are laterally discontinuous,
and appear to be missing in the Kimbolton Range region where the Carson
Volcanics are relatively thin., They are best developed north of the McLarty
Range, and are readily recognizable on air photographs as light coloured strips,
which delineate local structure. Where possible these beds have been distine-
guished on the accompanying map,

They consgist of ﬁhite, grey, pale green, reddish-brown, and buff
medium-grained quartz sandstone and feldspathic sandstone, which are generally
well sorted, thin-bedded, cross-bedded, flaggy, and blocky., They range from
5 to 25 m thick and are interlayered with metamorphosed silty sediments, In
thin section, the sandstones are composed of a mosaic-of quartz graing, which
are marginally recrystallized. Muscovite is ggnerally developed along the

margins of the feldspar (mainly microliiné)'ﬁﬁﬁjps,"

&)

Silty sediments associated with the sandstones range from 15 m to
more than 60 m thick, and consist mainly of altered siltstone, tuffaceous
siltstone, and mudstone. These sediments have been netamorphosed to grey,
green, and brown chlorite;‘biofite, and muscovite schists, and quartz-sericite
phyllites,

Most of the schists include minor amounts of quartz and feldspar,
either as scattered grains in the groundmass or locally concentrated in
irregular bands parallel to the foliation., The opaque minerals are completely

altered to leucoxene, with minor hematite and irregular grains of sphene,

Stumpy crystals of diagenetic tourmaline, pleochroic from pink to
bluish-green, occur in sericite phyllites (e.g, Y 7A-85-9 and 10), together
with hematite or minute octahedra of (diagenetic?) magnetite, The same
phyllites also include patches or flakes of a bright yellow-green sheet
silicate which may be chlorite pseudomorphing glauconite. Most of the
clastic rocks also include small amounts of carbonate.

Pyroclastics. Agglomerate beds and tuffaceous sediments occur in
the upper part of the Carson Volcanics, particularly in the area between

a™\
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Slug Bay and the McLarty Range to Walcott Inlet, where they constitute between

a quarter and half of the sequence. Recognizable pyroclasts consist of altered
basaltic bombs and chert and phyllite blocks up tc 25 cm long and 10 cm across.
These are variously rounded, subrounded, or angular, and are set in medium to
fine-grained tuffaceous greywacke matrix, metamorphosed in places to chlorite,
biotite, and sericite schist., Similar pyroclasts set in a basaltic matrix

may represent flow breccias.

Many pyroclasts are altered to patches of biotite and chlorite

(e.g. Y 7A-85-12), and are not readily distinguished from matrix materiai.

Pyroclastic layers occupy the top 225 m of the uppermost part of
section C-~1, while in section C-2 to the east the pyroclastic zone increases
to 390 m,

The coarseness of the ejectamenta and the thickness of the pyro-
clastic sequence in the northern part of the area suggest proximity to an

eruptive centre.
WARTON SANDSTONE

The name 'Warton Sandstone’ was first used by Harms (1959), who
separated the Elgee Shale and Pentecost Sandstone from the Warton Beds of
Guppy et al. (1958). The name is derived from the Lansdowne Sheet area,
Mine geologists on Koolan Island have subdivided the formation into three
members, the Blinker Hill Sandstone Member', the Jap Bay Member?, and the

Arbitration Cove Sandstone Membef1w

Distribution

The Warton Sandstone extends on to the Yampi Sheet from the Charnley
Sheet area. It forms narrow sinuous outcrops which crop out more or less
continuously from Doubtful Bay in the northeast to the Cascade Bay-Kimbolton

Range area in the southwest.,

Stratigraphic Relationships

The Warton Sandstone lies conformably on the Carson Voleanics, and
is overlain both conformably and unconformably by the Elgee Siltstone. The
unconformity is present only in the area immediately north of the Melarty
Renge. The Warton: Sandstone is intruded by the Hart Dolerite and Wotjulum
Porphyry.

1Formerly "Quartzite", 2Formerly "Formation".
The revised names are used here for the first time and the members

formally defined. See Appendix 2.
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Physiography

Where it dips steeply the Warton Sandstone forms a series of narrow
strike ridges, hogbacks, and cuestas. In areas of more gentle folding, e.g.
west of Talbot Bay, the Sandstone forms broader expanses of rugged, dissected

plateaux.

Lithology and Thickness

These are summarized in seven measured sections contained in Appendix I,

which have been plotted graphically in Figure';15.

Lithologz. Quartz sandstone, feldspathic sandstone, and siltstone
are the dominant rock types of the férmation. Three broad divisions into two
sandstone members separated by a thin siltstone member can be recognized in
most areas., Locally up to three siltstone members can be recognized. Their
correlation is uncertain but it is thought that the lowermost of these silt-

stones is the most continuous.,

In general the loﬁer sandstone unit is a massive white to buff
quartz sandstone which is medium to coarse-grained, thick~bedded and invariably
cross—-bedded., Near Walcott Inlet it contains small bands of pebble conglomerate.
The upper unit is also predominantly quartz sandstone, but is usually less
massive and more thinly bedded than the basal unit. Most of the sandstone

appears well-gorted.

Feldspathic sandstone is distributed through both basal and upper
units, but in general is more common in the upper unit, e.g. in sections 5 and

T, where feldspathic sandstone constitutes 90% and 42% of the unit respectively.

The siltstone units of the Warton Sandstone are apparently confined

to exposures in the Yampi Sheet area, althcugh a thin siltstone wnit was recorded

from the Lennard River Sheet area. The siltstone is generally grey or green-
grey when fresh, flaggy, laminated, and hematitic, and is assoéiated with fine-
grained feldspathic sandstone and micaceous shale, In the northwest siltstone
of the Warton Sandstone has been metamorphosed to andalusite hornfels. The
wnit is ripple-marked and micro-cross-bedded, and in strongly deformed zones

is metamorphosed to phyllite and chlorite schist. Chert interbeds and signif- -

icant copper mineralization are present in the unit north of the Mclarty Ranges.

The iron content of the Warton Sandstone (as determined empirically
by colour) is low but variable. The formation contains significant hematite
(up to about 5%) within and adjacent to siltstone horizons. Pale to deep
purple sandstone with prominent specks of hematite is present in section W-7

immediately below the middle siltstone unit, which itself is usually hematitic.

b3
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Sandstone breccias are common in the Mount Dawson/Mount Heytesbury

area, and appear to mark concealed fault lines,

Cross-bedding and ripple-marking are common, The cross-bedded
units are from 15 cm to 1 m thick, and some of the larger units (in the
basal part of the formation) show undivided fore-set laminae up to 15 em
thick. ©Palaeocurrent directions deduced from the cross beds range from the
southwest (e.g., in parts of the Warton Sandstone near Shoal Bay and Walcott
Inlet), to the north and northeast, the latter direction predominating over
most of the Sheet area., Overturning of the cross beds is found locally.
Ripple marks are present in quartz and feldspathic sandstone as well as the
fine-grained siltstone unit. The ripples are asymmetric or interference-type,
and wavelengths range from 2 cm to at least 10 cm. Interference ripples are
particularly well exposed on a dip slope of Arbitration Cove Sandstone on
Koolan Island, Asymmetric mega-ripples with a wavelength of 0.5 m are
present close to the Charnley Sheet boundary about 16 km north of Walcott
Inlet,

Thickness. The thickness of the Warton Sandstone is variable. It
is thickest in the northeast and southwest of the Sheet (517 and 505 metres
respectively), and thinnest immediately north of the MclLarty Ranges, where
erosion of the Sandstone has caused variable disconformable overlap of the

Elgee Siltstone, In one place it has been removed completely by erosion.

In the northwestern part of the Sheet area the thickness ranges
from about 240 m to 330 m, This is of the same order of thickness as those
measured in the Lansdowne (240 m to 360°m) and Lennard River Sheet area to
the east.

The thickness of the principal siltstone member (Jap Bay Member)
ranges from 36 m near Shoal Bay and east of Talbot Bay to 66 m north of the
McLarty Ranges. The average thickness of the Jap Bay Member on Koolan
Island is 36 m. |

Petroggaghx:

Clean~washed sandstone specimens are mainly silica-~cemented and
well=-sorted. Two well-foliated, and phyllitic sandstones from the middle
part of the formation have been examined in thin section. A further sample
from the Warton Sandstone adjacent to the Hart Dolerite southeast of the
Graveyard, contains cordierite,

Quartz forms lenticular graing up to 1 mm long which are marginally

recrystallized to a fine-grained granular mosaic (a.g.d. 0.1 to 0.2 mm).
1 :
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These quartz mosaics are enclosed in a chlorite-sericite quartz groundmass,

The chlorite is pale green with fine lamellar twinning. It appears to be well
oriented in the schistosity plane. Sericite flakes are associated with the
chlorite, and in one sample cut across the schistosity. Cordierite, in

anhedral grains up to 1.5 mm diameter, is colourless to pale yellow and contains
abundant inclusions of biotite and quartz, It is biaxial positive, with a 2V
of about 750, and shows similar relief to quartz., Broad lamellar twinning and
poorly developed segment twinning are also present., Accessory minerals include
zoned green to yellow tourmaline, which is common only in certain bands, black

te red-brown hematite, rare rutile and some apatite.

ELGEE SILTSTONE

The term Elgee Shale was used by Harms (1959) for a prominent scarp-
forming siltstone member of the 'Warton Beds' of Guppy- et al, (1958)., The
formation was renamed the Elgee Siltstone by Dow et al. (1964). The type area
is the Elgee Cliffs (Lissadell Sheet). The name 'Hanging Wall Schist', used by
mine geologists on Koolan Island, now refers to the Elgee Siltstone.

Distribution

The Elgee Siltstone forms narrow sinuous outercps which extend as a
more or less continuous belt from Doubtful Bay in the northeast to Irvine Island
in the northwest, and southwards to the Kyulgam River, It also crops out farther

south in an isolated syncline between Mount Olivia and.OObagooma Homestead,

As a result of erosion it is absent between Secure Bay and Walcott
Irlet; it is apparently present to the north of this, but is known only from
thin, poorly exposed beds of pebble conglomerate, from red-brown siltstone

detritus, from aerial observation of scattered outcrops.

Stratigraphic Relationships

The Elgee Siltstone overlies the Warton Sandstone and is overlain
by the Pentecost Sandstone. The contact between the Elgee Siltstone and
Warton Sandstone is mostly conformable, but in the ared north of Mount Nellie,
erosion of the Warton Sandstone has resulted in the Elgee Siltstone over--
lapping disconformably on to successively lower horizons of the Sandstone.
North of the McLarty Range, the Warton Sandstone is not represented in the
sequence and the Elgee Siltstone disconformably overlaps on to the topmost -
beds of the Carson Volcanics. The boundary with the Pentecost Sandstone is
everywhere apparently conformable, but the reduced thickness of the lower
part of the Pentecost Sandstone on Koolan Island suggests the possibility of
a diastem or paraconformity there.,
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Fig, 16a Cobble conglomerate at base of Elgee Siltstone, 12 ka north of

Hount Nellte,  (Neg M 1003/5) DCG

fig. 16b Load-ripple-casts in interbedded sandstone and siltstone overlying
festoon cross-bedded sandstone of Elgee Siltstone, 2 km west of

tlount Olivia., (Neg 11002/3) DCG
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The lower boundary of the formation is characterized by ar atript
change from white quartz sandstone of the Warton Sarndstore to ailtsione,
phyliite, or conglomerate of the Elgee Siltstone. In the area tetween The
Graveyard and Gibbings Island, silty hematitic sandstones at the top of the
Warton Sands*tone make the Elgee/Warton boundary difficult to define,

The boundary with the overlying Pentecost Sandstone is marked mostly
by a change from a dominantly siltstone sequence to a dominantly sandstone
sequence. In most places the topmost siltstone is taken as the top of the
Elgee Siltstone. In the area immediately south of Koolan Island (and on the
islands of Yampi Sound)'siltstone beds are common in Pentecost Sandstone and
the boundary with Elgee Siltstone there is uncertain., Since the upper part of
the Elgee Siltstone elsewhere is free from thick white sandstone beds, the firat
thick white quartz-sandstone is taken as the base of the Pentecost Sandstone.
This is illustrated in section E8 measured 3 km southeast of Nares Point (see
Fig. 48, column 2), Similarly in sections E5, E6, E7 southeast of Wotjulum
Mission, where the Pentecost Sandstone consists almost entirely of grey silt-
stone, the base of a prominent white quartz sandstone is taken as the top of
the Elgee Siltstone. In section E4, 7 km north-northeast of Cone Hill, the
basal sandstone of the Pentecost Sandstone is missing and the upper boundary.
of the Elgee Siltstone is tentatively placed at a change from red-brown silt-
stone to steel grey siltstone of the Pentecost Sandstone. On Kooclan Island
the Elgee Siltstone is overlain directly by the Yampi Member of the Pentecost
Sandstone, e.d. by the upper part of the Pentecost Sandstone, which is thus
sonsidered to rest unconformably on the Elgee Siltstone in this part of the
area, The stratigraphic relationships of the Elgee Siltstone in and near
Koolar Island are shown diagrammatically in Figure. 18,

The Elgee Siltstone is extensively intruded by the Wotjulum
Porphyry in the area south and east of Yampi Sound, and by the Hart Dolerite
irn the south around Mount Olivia, Contacts with these intrusives are sharp,
with no evidence of assimilation. Where sections of the sedimentary sequence
are apparently missing they are believed to have been rafted out of place
during intrusion, |
Physiogra

The Elgee Siltstone crops out in easily eroded escarpments capped
by resistant beds of the overlying Pentecost Sandstone and in narrow strike
valleys. Exposures are poor since the scarp faces are generally mantled by
a2 thin veneer of detritus from the capping of Pentecost Sandstone,
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Lithology and Primary Structures

The characteristic red-brown siltstone and sandstone of the Elgee
Siltstone known farther east in the Kimberley region give way in this afea to
a more varied asgemblage of siltstone, sandstone, and conglomerate. Low grade
regional metamorphism has been overprinted locally on these sediments in the
western part of the area to give schist and phyllite. Carbonates, found in
the Elgee Siltstone in the Mount Ramsay (Roberts et al,, 1965) and Lansdowne
(Gellatly et al., 1965) areas to the east, are absent from this formation in
the Yampi Sheet area. Measured sections outlining the lithological variations

in the formation are given in Appendix I.

Throughout the area the most characteristic rocks are grey and red-
brown siltstone and mudstone. Thin interbeds of fine to coarse-grained pink-
brown or grey sandstone are present in most sections: in some they predominate,
Conglomerates, which are found north of Mount Nellie and between Kimbolton and

Ocbagooma (Fig. 16), .. form the basal part of the sequence in these areas,

The siltstones are fine-grained, thinmbedded to laminated, and flaggy
to blocky in outecrop. ‘

Cuspate symmetrical ripple marks are common; asymmetric and inter-
ference ripples have also been noted, Flute-casts were seen on Koolan Island
and'flamewstructureé9 due to post—depositiohal compaction and intrusion of

giltstone into more competent sandstone laminae, were noted near Mount Olivia,

The red-brown colour of some of the unmetamorphosed siltstones is
not diagnostic since siltstones of the Pentecost Sandstone in the northern pari
of the Yampi Sheet area (especially on Koolan Island) are also red=brown, Also,
grey-coloured Elgee Siltstone locally becomes red-brown on weathering., For
example the Hanging Wall Schist of Koolan Island is red-brown in outerop with

pale=green interbeds, but in drill cores is a wniform grey.

The sandstones are mdstly pink=brown or purple~grey, medium tc coarse--
grained, thin-bedded, flaggy to blocky, and poorly sorted. Fine-grained felds~
pathic sandstone is present in the Talbot Bay/Mount Nellie area; elsewhere
feldspar is rare in the sandstones, and they are coarse-grained, %hihabedded,

flaggy to blocky, and poorly sorted.

Trough-type cross-bedding with thin (8cm to 22 cm) fore~sel units is
characteristic of the sandstones. The current directions, which are variouély
from north and southeast, are commented on below. ' ‘

Q
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Y - Y1 - Yampi Member; U - probable unconformity.
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Conglomerates of the Elgee Siltstone are mainly cobble conglomerates
with clast size in the range 7 cm up to rare boulders of 60 cm. The most
common size range is 10 to 15 cm. The clasts consist entirely of white to very
pale~brown, medium to coarse-grained, well-sorted, silica-cemented quartz
sandstone and minor pale pink feldspathic sandstone. The matirix congists of
poorly sorted granule sandstone. The conglomerate sequences (75 m thick in
the south and up to 13 m in the north) contain thin interbeds of coarse-grained
pale grey granule quartz sandstone.

With the westward increase in metamorphic grade found in the Yampi
area, siltstone gives way to silvery-grey gericite ﬁhyllite and muscovite
schist, and pale-green chlorite phyllite. Andalusite~bearing hornfelses with
5 mm porphyroblasts of andalusite are qharacteristic of the Elgee Siltstone in
the Graveyard/Whirlpool Pass/Gibbings Island areas, and chloritoid and hematite

pseudomorphs after magnetite are found locally in the vicinity of Yampi Sound.

Pseudomorphs after magnetite occur in the phyllites as disseminated
grains up to 2 mm and are accompanied locally by thin hematite veins in joints
(esg+ Gibbings Island). Small (8 cm) blocks of massive hematite have been
noted in detritus from the Elgee Siltstone south of Shoal Bay (Section El),
but nowhere has hematite been found in the Elgee Siltstone in quantities

comparable to that in the Pentecost Sandstone around Yampi Sound,

Thickness

Over most of the area the thickness df the Elgee Siltstone is
between 120 m and 180 m and shows a gradual thinning northwestwards and
thickening soufheastwards (Fig. 17). The northwestward decrease reaches its
extreme on Koolan Island, where the average thickness (from cross~sections
of Finucane, 1939) of the Elgee Siltstone (=Hanging Wall Schist) is 30 m
(range 13 n $o 57 m).

However, it thickens rapidly northwards and attains a thickness of at
least 180 m on Koolan Island about 1 km north of the main ore body. This
rapid change in thickness, which is unrelated to lithological variation,

is thought to be due to erosion.

In the southeast the formation is 255 m thick near Kimbolton Home-
stead and 480 m thick 6 km west of Oobagooma. This latter section contains
conglomerate, sandstone, and grey siltstone, and is separated from other
outcrops of Elgee Siltstone by folding and faulting,. It may be correlated
with a similar, though thinner, séquence of known Elgee Siltstone 9 km north

of Mount Nellie. The order of thickness near Oobagooma, although greatly
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exceeding that found elsewhere in the Elgee in this area, does not differ
greatly from the thickness of 370 m that might be expected from extrapolation
of the isopachs, Most of this difference can be'@%counted for by the presence
of a 75 m thick basal conglomerate.

There is a general increase in the content of clastic material both
southwards and eastwards which appears to be responsible, at least in part,

for the thickness variations.

Petrography

Two thin sections have been examined, One of these, a phyllite
from the south;astern end of the Graveyard, consists mainly of small quartz
grains and small well oriented flakes of muscovite, ani a rlaty opaque mineral
(?Specularite) aleng with minor aceessory tourmaline and zircon. The other,
an andalusite phyllite from Gibtbings Island, is notable in that it contains
tabular goethite pseudomorphs after ?chloritoid, and inclusions of fresh

chloritoid within 5 mm poikiloblastic andalusite crystals,

The heavy mineral assemblages of two sandstones from the Elgee
Siltstone show relative concentrations: fourmaline}rutile)zircon. This prepon-
derance of tourmaline over rutile and zircor is a feature characteristic of

most of the Kimberley Group sandstones of the area which show southerly current
directions,

Discussion

The palaeocurrent data for the Elgee Siltstone in the Yampi Sheet
area and their relationship to thé distribution of conglomerates and erosional
breaks in the sequence form an important key to the provenance of the Kimberley
Bagin Sediments. Over most of the area the dominant current direction deduced
from cross-beds in the Elgee Siltstone is from the north. However where
conglomerates are present in the sequence, there is a marked reversal, with
currents from the southeast (Fig. 17). The fact that conglomerate deposition
and northwest-flowing currents prevailed in localities both to the north and
south of the present 'basement' outcrop suggests that both are the result of
a single uplift movement of the core of the King Leopold Mobile Zone (which
probably lay to the south of present outcrops of older Precambrian rocks).
There is no evidence that the older Precambrian rocks were exposed at this
times on the contrary, the uniform quartz sandstone and minor feldSpathip
sandstone composition of the megaclasts of the conglomerates suggests that

they were deri§éd entirely through erosion of the underlying Kimberley Group
sandstones,
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PENTECOST SANDSTONE

The name 'Pentecost Sandstone' was first used by Harms (1959) as a
subdivision of the Warton Beds of Guppy et al. (1958)° The name is derived
from the Pentecost Ranges of the Cambridge Gulf Sheet area of the Bast
Kinberley. 1t is the topmost formation of the Kimberley Group and in the
Yampi Sheet area it includes the Yampi Member in which the iron ore deposits
of Koolan and Cockatoo Islands are found, The Pentecost Sandstone occurs
throughout the Kimberley Basin: the Yampi Member is confined to the Yampi Sheet

area.

Distribution

In the Yampi Sheet the Pentecost Sandstone is found in narrow north-
west~trending fold belts between the basement complex and the coast, and is
more or less continuous from Doubtful Bay along the coastline of Collier Bay,
Talbot Bay and Yampi Sound, to Strickland Bay, A separate elongate basin of
Pentecost Sandstone is present near the Kimbolton Range, extending southeast-
wards from Mount Olivia, It also crops out on most of the outlying islands in
the north, (e,g. Wood Islands) and northwest (e.g° Bathurst Island) of the

Sheet area.

Stratigraphic Relationships and Correlations
The Pentecost Sandstone overlies the Elgee Siltstone conformably in

most placés. However, between Walcott Inlet and Secure Bay and locally near
Doubtful Bay the Pentecost Sandstone overlies the Warton Sandstone unconfermably.
At these localities the Elgee Siltstone has been completely eroded prior to
deposition of the Pentecost Sandstone. The formation elsewhere in the Kimber-
leys is overlain conformably by the Bastion Group, but-in the Yampi Sheet area
the top of the unit is nét preserved, The boundary between the Elgee Siltstcone
and Pentecost Sandstone is generally defined as the base of the lowermost white
or grey quartz sandstone above the Elgee Siltstone, but the contact is usually
concealed,

Three informal members (lower, middle, and upper) have been recog-

nized in the Pentecost Sandstone in the eastern part of the Kimberley Basin,

The base of the middle member was taken to be the base of a thin
siltstone and glauconitic sandstone unit, In the Yampi Sheet areaat least two
different glauconite-bearing horizons are present, correlations are wncertain,
and the three~fold division cannot be recognized. It is likely that the lower

of the two glauconite-rich units (Fig. 20, sections 8,9) ccrrelates with the

#
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glauconite-bearing beds to the east. That in the Graveyard Section (Fig. 20,
section 3) possibly also correlates with those to the east, but that in the
Yampi Member on Cockatoo Island is probably higher in the sequence. Strati-
graphic relationships and correlation of the Pentecost Sandstone are illus-

trated in Figures 18 and 20.

The Pentecost Sandstone is overlain unconformably by Palaeozoic

conglomerate in the Kimbolton Range area, and is intruded by Hart Dolerite

north of Walcott Inlet and locally by Wotjulum Porphyry in the Yampi Sound area.

The Yampi Member forms the topmost part of the Pentecost Sandstone.
In the northeast the Yampi Member lies conformébly on up to 800 m of Pentecost
Sandstone, but in the northwest it apparently overlaps the lower beds, and on
Koolan Island lies directly on Elgee Siltstone.

Physiography

Where félding is gentle or moderate the formation develops cuestas
and hogbacks, which are mést prominent in the lower, more arenacous parts of
the formation. The siltstone units in the formation give rise to poorly
developed rounded cuesta and hummocky forms in which closely-spaced drainage
is characteristic, Where the formation dips steeply, flat-topped ridges are
developed and the rapid alternation of thin resistant sandstone beds with
siltstone produces a banded photo-pattern due to alternation of sandstone

ridges and siltstone valleys.

Lithology
The Pentecost Sandstone is mainly a sequence of sandstone, silt-

stene, and minor conglomerate (Appendix, P-3), Three broad divisions of the

formation* are recognized.

The lower part is predominantly quartz sandstone., It is white,
grey or pale brown, massive, thick-bedded, coarse to medium-grained, and
strongly cross-bedded. It is best developed in the Shoal Bay area, where
it is about 1200 m thick. The upper part of this basal sequence is generally
pale purple, blocky, and thick to thin-bedded, and appears bimodal and relat-

ively poorly sorted in the hand specimen.

Rare thin beds of pebbly sandstone and pebble conglomerate are
present within the basal part of the sequencé° The pebbles are of quartzite,
vein quartz, and jaspilite. Coarse conglomerates with cobbles and small
bouldersup to 15 cm diameter are present between Secure Bay and Walcott Inlet,

where local faulting could have contributed coarse material to the section.

* The Pentecost Sandstone other than the Yampi Member.
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FIGURE 19

Fig, 192 Trigonal sand casts, Pentecost Sandstone, 3 km southuest of Yule
Inlet, (Neg M 753/6) GID

Fig. 19b Cliff-forning basal beds of Pentecost Sandstone overlying easily eroded
Flgee Siltstone forming debris slope, Position of contact between the
two formations is arrowed, Low bench in foréground is sandstone of Warton
Sandstone, 8 km ecast-southeast of Slug lsland, (Neg G9664) GHD
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In the northeastern part of the Sheet area, north of Walcott Inlet,
three separate units can be recognized in the lower part of the Pentecost
Sandstone. They comprise two cuesfa-forming units of hard white to buff quariz
sandstone and an intervening unit of pale brown cliff-forming, friable, slightly
feldspathic sandstone containing scattersd mud pellets. These three units can be
correlated with similar ones which comprise the lower member of the Pentecost
Sandstone in the northern part of the Kimberley Basin, e.g. in the Drysdale-
Londonderry Sheet area in the northern part of the Kimberley Basin (Gellatly
& Sofoulis, 1966).

Southwest of Shoal Bay the upper 210 m (and near Bagle Point the
upper 60 m) of the basal unit contain rare glauconite grains, and these beds

may be transitional to the Yampi Member.

A siltstone facies, consisting predominantly of siltstone, mudstone,
minor glauconitic sandstone, and abundant thin feldspathic and guartz sandstone
interbeds, which is present in the western part of the area is best developed
immediately northeast of The Graveyard, where it is up to 1200 m thick., This
facies is essentially a lateral equivalent of the sandstone sequence elsewhere
in the area, Thé\siltstone and mudstone are generally steel grey to pale grey,
less commonly buff, pale green and red-brown. They are massive to blocky, and
thin-bedded to laminated, and contain abundant bedding plane irregularities,
The siltstones etc. are micaceous, and in folded terrains phyllite and mica

schist are common,

Interbeds of quartz and feldspathic sandstone from 0.3 to 12 m th?ck
are widespread through the section. These interbeds are usually fine-grained,
blocky and ripple-marked (Graveyard section), or medium to coarse-grained and
strongly cross-bedded (e.g. Traverse Island).

Thickness Variations and Pacies Changes
The thickness of the measured sections of the Pentecost Sandstone

ranges from 420 m to 1260 m., In no place in the Sheet area is a top to the
formation found, and thus variations in total thickness are less important
than thickness variations of units within the formation. The lower part of
the sequence, Whicb is absent locally (e.g. on Koolan Island) is up to 600 m
thick., MNaximum thickness of this unit occurs in the Shoal Bay area, while
the minimum values occur in the Graveyard sequencé. The thickness variations
in the basal unit are indicated by the position of the principal glauconitic
sandstone bed which defines the top of the basal unit. At three localities
(The Graveyard, Shoal Bay and Eagle Point), the principal glauconite bed
occurs at 225 m, 800:-m, and 500 m above the Elgee Siltstone respectively.
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Sandstones from the Pentecost Sandstone are quartz-rich, well
compacted, and invariably bimodal, The coarser grained fraction is well
rounded and ranges from 0.3 to 0.5 mm diameter, whereas the finer fraction is

subrounded to subangular and 0.03 to 0,07 mm diameter.

In most specimens the quartz grains show overgrowths, and these,
together with ferruginous coatings in some samples, form the rock cement.,
Small amounts of sericite and fine-grained epidote also occur along the grain
boundaries. Most of the sandstone contains some rounded rock fragments,
mainly fine-grained siltstone and chert, and in upper paris of the sequence
they form up to 15 percent of the rock. Feldspar throughout the sequence is
rare or absent (except in the Yampi Member)' and exceeds 1 percent in only

one specimen,

Common accessory minerals are zircon and olive-green tourmaline

and rutile. Epidote, muscovite and limonite fragments are less common.

The siltstones, all of which are from the Graveyard area, are
metamorphosed at least toithe greenschist facies. They are mainly phyllitic
siltstone cor mica schist, and consist of a fine-grained recrystallized mosaic
of quartz associated with abundant muscovite and iron ore. In the mica schists
the mica is highly crenulated. Calcareous clay pellets in some samples are
metamorphosed to an aggregate of epidote and limonite. The epidote forms

prisms up to 0.3 mm long, and contains abundant ferruginous dust inclusions.

Accessories are mainly tourmaline and zircon, The tourmaline is a

blue-green variety, and commonly shows secondary euhedral overgrowths,

YAMPI MEMBER (new name)

The Yampi Member of the Pentecost Sandstone is a sequence of
hematitic and feldspathic sandstone forming the upper part of the Pentecost
Sandstone in the Yampi Sheet area, and includes the iron ore beds of Cockatoo
and Koolan Islands. It was previously termed 'Yampi ‘Beds' by Harms (1959).
Reference sections are on the south side of Shoal Bay (1962E, 2929ON) and on
Cockatoo Island (Reid, 1958, Table 2).

Distribution and Topographic Expression

The Yempi Member forms a discontinuous zone of outcrops on the

north coast and northern offshore islands of the Yampi Peninsula from Bagle
Point to Bathurst Island,
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In the east the Yampi Member forms rounded hills and generally has
an even dark grey tone on air-photographs. On the islands ir the northwest it
forms rockly steep~sided plateaux which have a striped photo-pattern due to

the rapid alternation of quartz sandstone, hematitic sandstone, and siltstone.

Stratigraphic Relationships

The stratigraphic relationships of the Yampi Member are illustraited
in FiguréﬂQO.The Yampi Member is a readily recognizable lithological variant
of the Pentécost Sandstone and its base is defined by the first appearance of
appreciable amounts of hematite in the sequence. As so defined, the base of
the Yampi Member exhibits an overlap, from the east where it is conformably on
and partly gradational from the lower part of the Pentecost Sandstone, to the
northwest where it lies directly on the Elgee S;’.ltstone° There is no obvious
discordance with the Elgee Siltstone and the Yampi Member is considered to be
unconformable or paraconformably on it. in places, e.g. the northern part of
Kvolan Island, the Yampi Member probably overlies the upper beds of the Elgee
Siltstone, whereas on the southern part of Koolan Island, where the Elgee
Siltstone is only 35 m thick, the Yampi Member probably rests on beds near the
base of the Elgee Siltstone.,

The Yampi Member is overlain only by superficial Cainozoic deposits,
and is intruded by the Wotjulum Porphyry.

Lithology
Lithological details of the Yampi Member given in sections P5 to P9
of Appendix I are representative of the reck unit.

The best known rock types are those of Cockatoo Island and Koolan
Island, particularly of Cockatoo Island, which has been mapped in detaii (Reid
1558). There the principal rock types are quartz sandstone, hematite sandsione,
hematite, phyllitic siltstone, and quariz pebble conglomerate., The sandstones
are silica-cemented and all the rocks have undergone low grade metamorphism,
and the terms ‘quartzite' and *schist' have been applied to them, However, the
effects of metamorphism are slight and confined to a small area and the appear=
snce of the rocks is sedimentary rather than metamorphic, consequently sedim-
entary rock names are used here,

On CockatooIslandq Reid (1958) has recognized the presence of(a
fhythmic sedimentation sequences in which the rocks show a progressive upwards
increase in grain-size and in the amount of hematite present. Thus within
such rhythms, gradations have been recognized from siltstone through quartsz

(5



7R
78
sandstone and hemat1+e sandstone to hematlte although not all rock types are
p“esenu in the éne Il’vthmo Althoug'h the gradatlon is thé reverse to that
ormally feund in sedlments, small Scale normal grdded beddlng ( 2§o w1th1n
1nd1v;dua1 foreeet]amlnae) has been noted locall'y° The reverse-graded’

rhythmlc sequences have been attrlbuted (Gellatly, in press) to the effects

cf w1nnow1ng.

In the central and eastern parts of the north coast of the Yamp1
Peninsula hematite is rare and is formed only in the basal glauconltlc sand-
stone of the Yamp1 Menber. Above this glaueonltlc sandstone the Member
consists largely of flne-gralned pale plnkubrown to red-brown arkose, and
ninor siltstone and muds tone: Farther north and probably hlgher in the
sequence, arkose glves way to feldspathlc sandstone, el g, as on Wood and

Vlney Islands.

From the limited palaeocurrent data avallable it appears that
currents (as indicated by cross-beds) come from the séuth ani sast in contrast
to the more general northwesterly and northeasterly currént séurce dlrectlons
found in the lower part of the Pentecost Sandstone,

Heavy-mlneral suites from the Klmberley group rocks (1nclud1ng
those from the lower Penteeost Sandstone) are predomlnantly z1rcon, rutlle,
or anatasearlﬂh’ whereas those from the Yampl Member (except those from the

iron ores which have beén subgected to 1ntense w1nnow1ng) have predomlnant
tourmaline,

Thicknesses of 470 1 (Sotith side of Shoal Bay), and of 4oo o o
540 o on Co katoo Island have been measured° The full thlckness, however, :
is almost oertalnly much greater than this? Measired dlps and w1dth of out=

crop on the islands in Shoal Bay suggest a further thicknesa of about 1000 n
there$

b O '{’ '7!

PLST ¥
POST KIMBERLEY GROUP
FART DOLERTTE

The name 'Hart Dolerlte' was flrst Gsed by Harms (1959) o
redeflned the term 'Hart Basalt' uned by Guppy et al (1958) Sllls of thlu
unit 1ntrude the Klmberley Ba81n Success1on throughout the Klmberley reglon.
The unlt was named af ter Moimnt Hart on the Charnley Sheet area’,

N




i)

Field Occurrence

Extensive sills of Hart Dolerite are present within the Kimberley
Group formations, north of Walcott Inlet, particularly in the High and McLarty
Ranges, Dugong Bay/Quartzite Range, and Mount Heytesbury/Kimbolton Range areas,
Dolerite is absent between The Drain and The Graveyard, where the Kimberley

Group is intruded by the Wotjulum Porphyry.

Most of the Dolerite is confined to the King Leopold Sandstone,
Carson Volcanics, and Warton Sandstone, the three lowermost formations of the
Kimberley Group. At only a few localities does it intrude rocks higher in the
Ssequence, viz, Elgee Siltstone, on the southwest flank of the Kimbolton Range,

and Pentecost Sandstone, north of Walcott Inlet.

Best exposures of the Dolerite are those in the High Range, Quartzite
Range, and northeast of the Kimtolton Range. Elsewhere the Dolerite is valley-
forming and commonly masked by soil, vegetation, and sandstone debris, On air-
photographs it is usually expressed by a smooth dark grey tone. In the High
Range, rugged hills covered entirely with dark grey to black boulder scree and

outcrop are characteristic.,

The Dolerite forms sills of varying thickness which both follow and
trangress bedding in the Kimberley Group. In the Kimbolton Range the Hart
Dolerite is parallel to the bedding over strike lengths of up to 16 km; else-
where it follows joint and fault planes, and has commonly displaced rafts of

of sandstone more than a square kilometre in area.

Macroscopic Appearance and Lithological Variation
Over all the Sheet area, the Hart Dolerite is dark grey-green and

massive, Subophitic texture is evident in some samples, particularly in the
northeast of the Sheet, but in the west it is obliterated by extensive amphib-
clitization. All gradations are found between amphibolite and subophitic
dolerite.

The prominent dolerite in the High Range is a composite sill, the
lower part of which is coarse-grained and subephitic, and granophyric toward
its upper margin, The granophyric dolerite characteristically contains large
elongate feathery mafics. The upper. part is fine to medium-grained, and lacks
ophitic texture. It is dense and apparently strongly chloritised.

The sills locally have a poorly developed flow-foliation which is

defined by a sub-planar arrangement of plagioclase laths and mafics.

(s
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Maximum thickness of Hart Dolerite is 820 m in the High Range, &
where the upper and lower sills are 180 m and 640 m thick respectively., Else-

whers in the Sheet area, Dolerite thicknesses range from 240 m to 600 m.,

Contact Relationships
The Hart Dolerite intrudes all formations of the Kimberley Group,

as well as parts of the Halls Creek Group, Woodward Dolerite, Nellie Tonalite,

and Lennard Granite. It is overlain unconformably by Palaeozoic conglomerate,

Contacts with Weodward Dolerite, This unit is in contact with the

Hart Dolerite in the Quartzite Range area, The two units are difficult to
distinguish since both are sheared, recrystallized, and amphibolitic. However,

the Hart Dolerite is a paler green colour there than the Woodward Dolerite,

Contacts with Kimberley Group. All contacts with the Kimberley
Group are obscured by scree. In the High Range the King Leopold Sandstone
within 6 *m of the dolerite is unaffected. Near The Graveyard, cordierite
kas been found in a siltstone unit of the Warton Sandstone at a contact with
the dolerite, but it is uncertain whether this is a result of contact or
regional metamorphism, The former is considered the more likely. The Carson
Volcanics are difficult to distinguish from the Hart Dolerite in some areas,
Amygdales and sedimentary interbeds, where present, are diagnostic of the

volcanics,

Contacts with the Lennard Granite and Nellie Tonalite have not been
seen in the field.

Petrography

Amphibolite. Much of the Hart Dolerite in the Sheet area is
amphibolite. Ophitic textures are rarely~preserved. Amphibole contents
range from 50 to 95 ‘percent., The amphibole is a pale green variety, and in
some samples at least two types are present. Clinopyroxene occurs as relict
grains in some of the amphibole, and plagioclase is highly saussuritized.
Minor accessory minerals are chlorite, iron ore, sphene, quartz, acicular

apatite, and, in one case, green-brown tourmaline.

Dolerite. The petrography of dolerite from the High Range is
summarized in Figure 21. Two sills appear to be present but no contact was
found. The lower sill is moderately fresh and slightly differentiated. ‘It
shows good subophitic texture, and contains abundant clinopyroxene, mainly
augite (2V greater than 300) and pigeonite (2V less than 300). Augite is

more common than pigeonite, and usually forms an irregular mantle around a

e
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pigeonite core. Rarely it encloses pigeonite poikilitically, and pigeonite
itself forms rare discrete grains, Herringbone texture, caused by interaction
of (001) cleavage and (100) twin plane is well developed in the augite.
Exsolution lamellae are present in the (001) cleavage of the augite, but are
too narrow for identification, Plagioclase is variably saussuritized, and is
strongly zoned from about An66 to An25. The caleic cores are usually more
highly altered than the sodic margins. The laths of plagioclase are up to

4 mm long, and are intergrown subophitically with the clinopyroxene. Micro-
pegmatite occurs throughout the lower sill, but is best developed, together
with abundant epidote and apatite, in the topmost zone. The mafics in this
zone are usually deuterically altered. Accessories throughout the lower sill
include iron oxide (?ilmenomagnetite), quartz, apatite, and very rare biotite

and zircon.

The upper sill is considered to be a separate siil because of
extensive amphibolitization and chloritizationm, finer“grain size (1.5 mm),
lack of micropegmatite, and the presence of abundant skeletal iron ore.
Augite occurs in the basal part of the sill as ragged cores in pale green
amphibole grains. Some of the relict augites show the herringbone téxture
noted in the lower sill. Plagioclase is completely saussuritized, and
composition indeterminate. Chloritization is mcst intense in the topmost
30 m of the upper sill. Here a sample shows a subophitic texture but a very
low cclour index. Large ccleourless chlorite laths are intergrown with altered
plagioclase and granular aggregates of cleouded quartz. The chlorite laths

show a relict (100) twin plane, and probably pseudomorph augite.

At the top of the sill, chlorite forms 90 percent of the rock. It
occurs in the groundmass as irregular pale green laths which define a sinuous
foliation., Optic properties suggest that the groundmass chlorite is penninite,
while some larger plesochroic phenocrysts are composed of a further variety of

chlorite. Skeletal iron ore and small muscovite flakes are abundant accessories.

Discussion

Textures in the lower sill suggest tha*t augite and pigeonite crystall-
ized contemporaneously. In some cases the pigeonite core has sharp boundaries
with the enclosing augite, which suggests that augite crystallization proceeded
for a period after pigeonite crystallization ceased, The exsolution lamellae in
augite have not been identified, but since the host is augite and the lamellae
are parallel to (001), they are probably pigeonite (Poldervaart & Hess, 1951).
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The lower sill is a typical pigeonite tholeiite with limited devel-
opment of a granophyric residium. The upper sill is a crystallization product

of basic magma which apparently was enriched greatly in water, and to a lesser
extent, iron,

The aggregates of quartz in the upper sill do not appear granophyric,
but are suggestive of metasomatized sandstone. Tt is possible that the low
colour index and the quartz aggregates are a result of 1ncorporatlon of sand-
stone xenoliths in the topmost part of the sill,

fges _ . -
The age of the Hart Dolerite is given‘as 1800 m.y. (Bdflnger, 1967,

in press), derived from samples of granophyre from Lansdowre Sheet area, "In the

Yampi Sheet area the Dolerite is folded, metamorphosed, sheared and faulted,

and thus appears to be earlier than the main folding and faulting in the area.

However, it may post-date an earlier peried of faulting, since 1n many places

sills follow pre-existing faults and Jjoints.

WOTJULUM PORPHYRY

The Wotjulum Porphyry (new name) ié an‘acid porphyry found in the
northwestern part of the Yampi Peninsula, It was first recorded by Maitland
(1919) when he described the Yampi Sound coppermine at Copper Mine Creek. It
has also been described brlefly by Canavan & Edwards (1938), Finucane (1939),
Baker (1954 h,nduﬁa.nm&(( 1999 )

The porphyry was named the 'Graveyard Porphyry by Baker (1954) tut
was not formally defined. Since this name is invalid because of prior usage
the porphyry is formally” renamed the Wotjulum Porphyry.

The name is taken from the type locality at Wotjulum Native Mission

(1259E 29493N), situated 5 km southeast and upstream from the head of Copper
Mine Creek.

Field Occurrence

The Wotjulum Porphyry is a grey quartz-feldspar porphyry forming
sills that are essentially conformable with the upper formations of the Kimb-
erley Group. It is confined to the northwestern part of the Yampi'Peninsula

Prominent exposures are found on the mainland, south“and southwest
of Koolan Island, west of Talbot Bay, and south and southwest of Copper Mine:
Creek. Minor occurrences intrude the main iron ore horizon on the east side

of Phil Cove on Koolan Island, The principal mainland exposures consist of

e




FIGURE 22

Fig, 22a Wotjulum Porphyry showing flow-banding outlined by variable

concentpations of quartz phenocrysts., (GSWA neg,) Jhe

Fig. 225 Wotjulum Porphyry (partly oxidised) cut by network of quartz veinlets
generally parallel to joints and faults, (GSWA neg) JS
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broad areas and linear belts of undulating rocky hills of massive porphyry,

generally with subdued topography and a local relief of less than 60 m,

In shear-zones, the porphyry has been intensely sheared producing
phyllonite containing quartz porphyroblasts. In some of the northern expos-
ures the porphyry has undergone varying degrees of alteration anmd occurs as
a grey or white kaolinitic rock studded with prominent rose pink quartz

8K .
hﬂah;v

phenocrysts, and cut by numerous veinlets of quartz Gﬁgﬁngjﬁgggg

Contact Relationships
The Wotjulum Porphyry intrudes the Warton Sandstone, Elgee Siltstone,

and Pentecost Sandstone, but occurs preferentially within the Elgee.Siltstone,
It is generally parallel to bedding, but minor dykes intruding the overlying
Pentecost Sandstone at Phil Cove (Koolan Island) and on the western side of

Water Inlet (Canavan & Edwards, 1937) confirm its intrusive nature.

The Porphyry has commonly intruded the Elgee Siltstone about the
middle of the formation (e.g. Sections 5 a, b, 6§.Appendix I), and also
locally at the upper and lower contacts. It has intruded siltstone of the
Warton Sandstone on Yampi Peninsula 2 km south of Koolan Island wharf, and
Pentecost Sandstone ca 8 km east of Wotjulum Mission. Sediments adjacent to
the contact are mostly unaltered, but on Koolan Island the hematite ore has
locally been intimately veined and remobilized by the porphyry producing an

irregular melange of the two recck types.

Thickness and Form
The Wotjulum Porphyry is about 420 m thick near Yuraddagi Creek

(see Section E6, Appendix I) and it thins to 60 m and less near the Jinunga
River, to the southeast and on Koolan Island, to the northeast. These and
other thickness estimates, and the absence of porphyry from the Strickland
Bay area and Gibbings Island, suggest that the Wotjulum Porphyry is a lent-
icular sill or laccolith, which reaches a maximum thickness of about 600 m
in the Copper Mine Creek area, and thins laterally in all directions from
that centre.

Petrography
Thin section descriptions of Wotjulum Porphyry are taken from
G.S.W.A. Petrological Report No. 135 (Miss R. Peers).

The Wotjulum Porphyry varies from relatively undeformed dark grey
fine-grained massive granite porphyry to light grey and greenish foliated

biotite~rich and sheared sericitic varieties.

1
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Quartz phenocrysts, which are commonly rose pink or more rarely pale

grey-blue, are abundant throughout. They are generally larger than the

feldspars and have an a.g.d.* ranging from 5 mm - to 1 cm. Most are fractured,

and all show rounded and embayed margins. Recrystallized quartz and
groundmass material fill fractures. 1In sheared varieties the quartz is
strained, and partly recrystallized to a mosaic with-an a.g.d. of 1 mﬁ}
Plagioclase phenocrysts are subhedral or lath-shaped unzoned oligoclase,
with an a.g.d. ranging from 3 mm to 1 cm. They are altered to varylng
degrees, to combinations of sericite, biotite,'albite, :chlorite, and calcite.
Microline phenocrysts (3 mm to 1 cm) are generally unaltered or show only
slight alteration to sericite, biotite and ca101te. _They are perthltlc

and contain inclusions of recrystallized quartz.

Patches and lenses of green-brown biotite are abundant in much df
the porphyry. The biotite is strongly'plecchfcic wiﬁth-pmle greeﬁ,‘ _
Y=khaki green, and Z=olive green., " In strongly foliated varletles (e.g.
Y4-21-1) it has X=pale yellow, Y=khaki, and Z=dark yellowish brown.f The'
biotite is usually associated with feldspar breakdown and commonly 1t
contains inclusions of epidote, apatite, sphene, and zircon (with

pleochroic haloes).

In some epecimens, euhedral brown allanite with an a.g.d{'cfio;ls mm
is rimmed by secondary colourless epidote. One specimen (Y4-21-1)
contained patches of euhedral pink brown and yellow brown allanite crystals

averaging 0.5 mm in length.

The porphyry groundmass generally consists of a fine-grained*moseic
(a.g.d. 10,660 microns) of quartz and feldspar with one or more of sericite,
biotite, and chlorite, in disseminated flakes usually parallel to the’
foliation or flow banding. Sericite and chlorite are abundantAin’Eheared

varieties,

Other groundmass constituents include small quantities of calcite,
zircon and sphene, Magnetite granules associated with leucoxenlzed
ilmenite is locally present and concentrated in lenticles withln the

groundmass.

* Average grain diameter.

\Lv
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PALAROZOIC

The northwest extensions of the Devonian Napier Range Reef
Complexes, mapped by Playford & Lowry (1966), are exposed in the
southeastern corner of the Sheet area. Undifferentiated conglomerate
beds assigned to the Palaeozoic are found overlying Precambrian rocks
in éﬁé\central parts of the Sheet area, and are possibly of Devonian

or Permian age.

DEVONIAN*

Devonian rocks exposed in the extreme southeast corner of
the Yampi Sheet form the northwestern end of the Napier Range reef
complex and crop out as a rough narrow range of limestone. Formations
represented in the complex are the Windjana Limestone, Pillara Limestone,
and Napier Formation. There are also a few small exposures of a post-
reef unit, the Fairfield Formation. Only the Upper Devonian (Famennian
and ?Frasnian) are thought to be represented in these exposures. The
maximum thickness of Devonian rocks is not known, but probably does not

exceed 240 m in this area.

Details of the Devonian geology of the northern Canning Basin

are given by Veevers & Wells (1961) and by Playford & Lowry (1966).

WINDJANA LIMESTONE

This formation is the reef facies of the reef complex. It
consists of partly dolomitized massive limestone. The limestone is
built up of a framework of calcareous algae (especially Renalcis)and
stromatoporoids, with a matrix ranging from calcarenite to micrite.
The reef facies is developed in this area as a discontinuous unit
between the back-reef and fore-reef facies represented by the Pillara

Limestone and Napier Formation respectively.

* (by P.E. Playford, G.S.W.A.)
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PILLARA LIMESTONE .

This formation is the back-reef facies of the reef complex.
The exposures on the Yampi Sheet belong to the birdseye limestone
sub-facies (Playford & Lowry, 1966). It consists of well-bedded
limestones having a characteristic birdseye texture. Minor dolo-
mitization has occurred in some areas. The unit interfingers with
and overlies the Windjana Limestone. In areas where the reef is
absent the Pillara Limestone interfingers directly with the Napier

Formation.

NAPIER FORMATION.

This formation is the fore-reef facies of the reef complex}_

It is essentially a talus deposit composed of calcarenite and

calcirudite derived from the reef and back-reef facies with contributions

from organisms that grew on the fore-reef slope. There is minor

dolomitization in some areas.

FAIRFIELD FORMATION:

There are a number of poor exposures of silty crystalline
limestone and calcarenite in front of the range that are tentatively
referred to the Fairfield Formation. The limestone is thought to-be
interbedded with calcareous shale and siltstone, but these are not

exposed.

The exposures of the Fairfiéld Formation in this area are
believed to be entirely of Upper Devonian (Famennian) age, but

elsewhere the unit is known to extend into the Lower Carboniferous

N

(Tournaisian)i:., It was laid down after extinction of the reef complexes

as a shallow-water marine deposit.

%
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M PERMIAN(?)

LILLYBOOROGRS CONGLOMERATE, .

Conglomerates cover approximately 125 sq km of the Yampi
Sheet area. The main outcrop occupies part of the headwater region
of the Lillybooroora and Townshend Rivers, and stretches to the area
south of Dugong Bay. Small exposures occur near the Wyndham range,
in the Saddle Hill area, between Mangrove and Sandy Creeks, and a

few miles east of Oobagooma.

Their age is uncertain and contact relationships merely
indicate a post-Proterozoic age. Palaeozoic conglomerates of
similar type and topography are associated with Devonian limestones
in other parts of the North Canning Basin (Playford & Lowry, 1966).
The conglomerates of the Yampi Sheet are therefore tentatively

assigned a similar Palaeozoic age.

The conglomerates form rounded boulder-strewn hills in
interfluve areas, low hills in narrow valleys and less commonly
elevated benches up to 20 m high on the sides of Proterozoic
sandstone ridges. Near-horizontal bedding is distinguishable when

the outcrop is viewed from a distance (Fig. 23 .

These poorly sorted boulder conglomerates contain coarse
sandstone lenses. Boulders, cobbles and pebbles locally constitute
60 to 70 percent of the rock. Boulders have a mean size of 15 cm
to 22 cm but may reach 1.2 m diameter. They are well rounded,
poorly polished, have surface 'chatter' marks, and usually lack
striations. Almost all clastic material is quartzitic sandstone,
similar to adjacent Proterozoic types. The matrix is a tough

silicified sandstone which is often ferruginized.

Scattered outcrops, e.g. at the northern end of the
Wyndham Range, consist of moderately well-sorted coarse cross-bedded
saridstones, containing scattered beds of cobbles or boulders. These
sandstones, which are friable and kaolin-rich, are similar to rocks

described from the Permian Grant Formation by Guppy et al. (1958).

12€
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Basal breccia-conglomerates found locally as valley side
deposits contain megaclasts of angular quartzite up to 1.2 m long.
The matrix consists of angular quartz and quartzite fragments
cemented with a ferruginous and siliceous cement (Figy 23)y .
Distribution of the breccia in the Kimbolton Range area suggests
deposition of the clastic material in valleys or stream lines.
Contacts tend to be angular and irregular, and the deposits fill
channels up to 10 m deep. The surface of the contact is locally
controlled by joints or fractures in the parent rock. The orientation
of blocks in the breccia within 1 m to 1.5 m of the 'contact' is close
to that of the joint or fracture-bounded blocks in the parent rock.
Above this ‘contact' zone, angularity of fragments decreases and the
beds pass upwards into horizontally-bedded conglomerates described

above. Maximum thickness of the deposits is around 60 m.

SRUED VORTATTCN.

Restricted exposures of conglomerate and sandstone similar
to those described above are found near Limestone Spring flanking
the Devonian limestone reef complex. Playford & Lowry (1966) have
assigned them to the Grant Formation of Permian age. Low-lying
cutcrops of probable Grant Formation are present about 30 km south-
east of Oobagooma, where they display large-scale trough cross-bedding

(with an easterly soume direction) visible on air;&hb@ogrgbhg,
MESOZOIC B

Flat-lying Mesozoic rocks rest unconformably upon steeply
dipping Precambrian rocks at Apex Island and are exposed below
Tertiary rocks in low mesas, buttes, and coastal headlands of Dampier-.

Peninsula.

Table 5 summarizes the known Mesozoic stratigraphy. All
the Mesozoic units are assigned to the Lower Cretaceous. A Jurassic
(late Tithonian) siltstone formation referred to the Langey Siltstone

(Brunnschweiler, 1954) possibly underlies the Mesozoic sediments in the

/
¢
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FIGURE 23

Flg. 23a Rat-lying Ll] ybooroora Conglomerate northern end of dyndhan Range,
King Leopold Sandstone in distance, ( GSHA neg, ) RF

TN T

RN

Fig, 23b Liilybooroora Conglomerate in the Kimbol ton Range, 5 km east-southeast of
liount Olivia, showing angular clasts of quartzite in hematitic-sandstone
matrix, (Neg K753/17) GHD

21
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southern part of Dampier Peninsula but is not exposed in the Yampi
1:250,000 Sheet area. The following brief descriptions of the
exposed Mesozoic formations are based mainly on detailed work by
Brunnschweiler (1951, 1957). Only the Jowlaenga Formation, Melligo
Sandstone, and Pender Bay Conglomerate are exposed in the Yampi::

Sheet area.

TABLE S

Stratigraphic Table - Dampier Peninsula

BORDA SANDSTONE*
TERTTARY? PENDER BAY CONGLOMERATE*
EMERIAU SANDSTONE®*

Aptian - MELLIGO SANDSTONE4&

CRETACEQUS Neocomian LEVEQUE SANDSTONE |es
* =i=
(E. coast) 5=
BROOME SANDSTONE % £

(W, coast)* A

JURASSIC or JOWLAENGA FORMATION
CRETACEOUS
JURASSIC _ Tithonian LANGEY SILTSTONE
: UNCONFORMITY:
PRECAMBRIAN KIMBERLEY GROUP

+ After McWhae, et al (1958).
* After Brunnschweiler (1957).

Wnereas Devonian, Carboniferous, Permian, and Lower Jurassic
formations are present to the southeast (Guppy et al., 1958) and to the
south in Fraser River No. 1 (West Australian Petroleum - unpublished
data), Cretaceous rocks north of Cygnet Bay lie directly on Precambrian.
This apparently indicates:overlap of the Cretaceous rocks over the '
Jurassic and Palaeozoic rocks subsurface in the southwestern part of

the Yampi Sheet area.
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JOWLAENGA FORMATION.

The Jowlaenga Formation (McWhae et al., 1958) is the lowermost
unit of the Dampier Group, and was previously known as the Jowlaenga
Sandstone (Brunnschweiler, 1957; Guppy et al., 1958). The type area

is at Mount Jowlaenga on the Broome 1:250,000 Sheet area.

The Formation is a fine to medium-grained, poorly-sorted,
quartz sandstone, in places ferruginous, and ranges from 80 m to 120 m

in thickness (Guppy et al., 1958). The formation is well-bedded and
contains scattered cross-beds. Finer-grained beds contain detrital
feldspar and mica flakes. Grain size decreases northwards, so that
within the Sheet area the beds are represented mainly by fine-grained

sandstone or silty sandstone.

The Formation thins northwards and is absent from the islands
of the Buccaneer Archipelago. Thickness and grainsize variation suggest

it is a nearshore deposit.

Fossiliferous beds in the lower part of the Formation include

Meleagrinella, Hibolites, Venus, Pleuromya, Iotrigonia, Crioceras,

Pseudavicula, and Belemnopsis spp. Brunnschweiler placed the fauna as

Neocomian. Guppy et al., (1958) assign the Formation to the Valanginian

part of the Neocomian.

Skwarko (1969), however, stated that the fossil diagnostic

of Cretaceous age. Apiotrigonia,(Iotrigonia of Brunnschweiler),

occurred not in the Jowlaenga but in the Meliigb Séndstone,and that

the Jowlaenga Formation should be placed in the Upper Jurassic.

The base of the Sandstone is ill-defined, and consists of

passage beds to the underlying or contemporaneous Broome Sandstone.
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MELLIGO SANDSTONE

The Melligo Sandstone (McWhae, et al., 1958) is exposed
extensively along the coast from South of Chattur Bay northwards to
Swan Point. Inland it forms the resistant Lombadina Plateau, The
sandstone is clean-washed, medium to coarse-grained, and silicified

in places. Minor pebble beds are found locally.

The sand grains are well rounded and commonly cemented
with opaline silica. Brunnschweiler (1957) refers to this formation
as the Melligo Quartzite, but in view of the superficial nature of
the silicification it is now designated a sandstone. Pebbles which
include vividly coloured vein quartz and chert cannot be assigned to

any known Precambrian source rock.

The base of the Melligo Sandstone in the eastern and central
parts of the Peninsula is an erosional unconformity. This unconformity
is well exposed at low tide on Apex Island 23 miles southeast of Swan
Point, where flat-lying Melligo Sandstone overlies steeply-dipping
Precambrian sediments (King Leopold Sandstone). Its absence in the

west part of the Peninsula is attributed to non-deposition.,

Marine fossils identified from the Melligo Sandstone by

Brunnschweiler (1957) include Fissilunula, Cyrenopsis, Panopaea, and

Belemnites spp., the combination of which suggests an Aptian age for the

fauna,

CAINOZOIC

Flat-lying formations attributed to the Tertiary Period are
present on Dampier Peninsula, High level aluminous and ferruginous
laterites found on the Yampi Peninsula and low-level laterites and
ferricrete stream conglomerates are also tentatively assigned to the

Tertiary.

Cainozoic deposits of probably post-Tertiary age which are
widespread in the low-lying parts of the area include various residual

and transported soils.,

Younger deposits, consisting of alluvium, coastal muds and

estuarine sands, are assigned to the Quaternary.

[¥°
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TERTIARY

Several small outcrops of probable Tertiary age are found
in coastal sections of Dampier Peninsula. They have been assigned

to the Pender Bay Conglomerate and the Borda Sandstone by Brunnschweiler

(1957) .

PENDER BAY CONGLOMERATE:,

Brunnschweiler (1957) describes the Pender Bay Conglomerate
as a fluviatile deposit occupying the Pender Bay Depression and
deposited by a large Tertiary river system that debouched into an
ancient Pender Bay. It consists of subrounded and rounded quartz
sandstone boulders and pebbles with a few vein Quartz pébbles. It
is roughly graded, the largest boulders being at the base. The
matrix is a medium-grained quartz sandstone, and the whole of the
formation is ferruginized to give dark grey or black, well-cemented,
indurated beds. Similar ferricrete-conglomerate beds noted along
drainages of the Yampi Peninsula (Fig. 24 are regarded as possible
time equivalents. The thickness of these beds varigs considerably

but seldom exceeds 4 m.

BORDA SANDSTONE -

The Borda Sandstone (Brunnschweiler, 1957) which forms
outcrops too small to be shown at 1:250,000 scale is an unfossiliferous,
light-coloured, soft, mottled, fine-grained sandstone, found on-Apex
Island and at Cunningham Point. It contains material reworked from
the Pender Bay Conglomerate and is probably older than any of the
Pleistocene deposits. The Sandstone takes its name from the type
locality at Cape Borda where 5 metres of this sandstone disconformably

overlies the Pender Bay Conglomerate.
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Laterite

Tertiary deposits of the Yampi Peninsula are represented
by remnants of a formerly extensive lateritic plateau. Low=level
laterites and ferricrete conglomerates which are included in this
section possibly belong to a post-Tertiary period of ferruginization,

The laterite formations are:

Aluminous Laterite. Only one small outcrop of aluminous

laterite has been noted in the mainland in the Yampi Sheet area.

It occurs as a thin capping about 50 m in diameter on top of a hill
of Nellie Tonalite in the Mangrove Creek Valley, 8 km west-northwest
of Mount Nellie. This outcrop probably represents the only remnant
on the mainland of this area of a formerly extensive lateritic

plateau.

It consists of yellow-brown porcellaneous material containing

scattered 0.25 to 0.5 cm pisolites of dark brown goethite showing
concentric zoning and marginal alteration to light brown material.
It is similar to much of the laterite found in the northern part of
the Kimberley Plateau (Sofoulis, 1966) and is tentatively classified

as an aluminous laterite.

Ferruginous Laterite. Pisolitic, limonitic, and partly

detrital iron ores of Koolan Island and Cockatoo Island, commonly
referred to as 'canga' deposits, are probably also remnants of the
same laterite plateau or of a separate but possibly contemporaneous

one .

The canga on Cockatoo Island has now been mined, but some
of that on Koolan Island remains. Descriptions have been given by
Canavan & Edwards (1938), and I.W. Reid (1958); only brief notes on

it are included here.
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The canga, which consists mainly of cellular limonitic
iron ore, contains concentrically banded pisolites of limonite
with a core of hematite in a matrix of limonite cement plus rounded
grains of quartz; tourmaline, and zircon. Boulders of hematite are
present locally. Analyses of the canga presented by Canavan &
Edwards (1938) show that it is richer in TiO_, Paos' MnO, and A1203,
(up to 4.63%) than the hematitic ores and hematite schist from which
it has been derived. The enrichment in these oxides, particulably
in alumina, suggests that the canga has formed as a reéﬁlt of
lateritization similar to that responsible for the development of '
laterites in the northern part of the Kimberley Basin, except that
the starting product in Koolan and Cockatoo Islands was highly
ferruginous. Like the laterites in the northern part of the Kimberley
Plateau (Gellatly & Sofoulis, 1966) the canga of this area is at least
partly a transported deposit. The amount of transport, however, 'is

apparently minor.

The uppermost part of these formationse-is commonly represented
by a ferricrete crusting 0.3 to 0.6 m thick consisting of red-brown to
black pisolites in a cemented red-brown friable limonitic matrix similar

and possibly quivalent to the low-level laterites described below.

Low-level ferricrete. Low-level ferricrete and ferruginous

laterites occur in several localities but outcrops are too small to be
shown in the accompanying map. They are found on the east bank of the
Towngend River a few kilometres north of its confluence with the
Robinson River; on the south bank of the Robinson River about 3 km
east of Oobagooma Homéstead; and near Mondooma. They crop out as
jagged, roughly stratified rocks rising only 30 cm or so above soil

level. They are dark red-brown ferruginous laterites containing 1 mm

pisolites in a friable limonitic matrix.

G’J
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CAINOZOIC - UNDIFFERENTIATED

FERRICRETE AND LATERITIC SOIL. (Czl)

Unconsolidated lateritic soil and detritus are associated
with, and derived from, the various laterite and ferricrete formations
found in the Yampi Sheet area. The deposits consist of variable
concentrations of black and orange-brown pisolites and form superficial

deposits over red sandy and loamy soils.

Other loose pisolite concentrations are found locally on
the landward fringes of the mudflats southwest of Oobagooma, and
similar concentrations form patchy veneers over flat to mildly
undulating red and yellow soil plains (pindan plains) lying south

of the Robinson River and on Dampier Peninsula.

These latter deposits are probably related to the consolidated

low-level laterites noted above.

BLACK SOIL.(Czb)

Black soils are found east of the Wyndham Range as flood-
plain deposits, mainly flanking the Robinson River and the lower
reaches of its main tributaries. Other black soils are found in

isolated pans in the southern and southeastern part of the Sheet area.

The black soils form gilgai-patterned grass-covered plaineg.
The soils are black, brown, and grey cracking-clays similar to those
described from the adjacent Lennard River Sheet area (Gellatly et al.,
in prep.). The black-soil plains are mainly treeless, although a
few isolated trees and tree clumps may grow in sandier parts. Calcareous
nodules are a common feature the lower parts of black soil profiles

(see Czl of Appendix I).

A black-soil sample taken from an extensive black-soil
plain 6 km northeast of Oobagooma contained kaolinite, illite, and
montmorillonite clays with abundant fine-grained quartz grains

(W.A. Chem. Lab. No. 11676/66).
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Dry surfaces of the black-soil plains are usually pock-marked
with mounds and depressions up to 1 m across. These produce a rough

hummocky terrain over which vehicle access is difficult.

Trough gilgai features (know as tank or melon gilgais)
are found within the plain and range in area from 1 to 150 sq m.
These have vertical walls wails extending 0.3 to 2 m below the
general level of the plain, and are floored by similar cracking-clays.
Patchy véneers of quartz fragments and other rock debris are found
locally on dry trough floors. Troughs containing water serve as

cattle watering¥points during the dry season.

Most of the black-soil plains have a closely spaced network
of vertical cracks up to 25 cm wide, which extend from a few centimetres
to 1.2 m or more below the surface. When saturated by seasonal rains

the cracks close and the plain becomes a boggy quagmire.

The rough hummocky appearance of the dried-out surface is
attributed to differential swelling and shrinking of the clay soil
with seasonal wetting and drying. Hallsworth,vRobertson & Gibbons
(1955) who have studied similar gilgai-patterned black soils in New
South Wales, suggest that the subsoil expands and contracts more than
the topsoil and fhis forces the subsoil to the surface. This theory is
considered plausible by Playford & Lowry (1966) who observed gypsum
pellets (presumably derived from the lower parts of the soil profile)

in some mound features on the adjacent Lennard River Sheet area.

A palynological examination of the black soil sample collected
from the QOobagooma area was made by Ingram (1966). The common constituents
of the clays were undiagnostic algal cysts with a poor assemblage of

spores and pollen containing rare species of Myrtaceidites, Tricolpites,

Schizaea, and ?Hoheria. Although Ingram does not discount the
possibility that the palynomorphs were contaminants, the assemblage

suggested a non-marine mud of Quaternary age.
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UNDIFFERENTIATED SOIL AND ELUVIUM (Czs)

Flat-lying to gently undulating sandplains are extensively
developed on Dampier Peninsula and in the plains country of Yampi

Peninsula south of the Robinson River.

These sandplains, known locally as 'Pindan Plains', are
characterized by a natural vegetation of spinifex and ribbon grasses
underlying low scrubby woodlands with a tall scrub layer (mainly
acacia sp.). Their soils range from red-brown loamy soils to lighter
textured red, brown, yellow and grey sandy soils overlying Precambrian,

Mesozoic, and Palaeozoic rocks,

Old and inactive longitudinal sand dunes mainly of easterly
trend are preserved locally on the plains. These are attributed to
an early reworking of the sandplains, although most of the dunes have
now been destroyed or their ridges are bevelled so that relief is
generally less than 6 m and their presence may no longer be obvious.
Brunnschweiler (1957) considers that the inland dunes of Dampier

Peninsula originated in the earlier Pleistocene arid cycles.

Other sandy soils also included with this unit comprise
localized small pockets of residual and eluvial sandy, loamy, and
stony soils derived directly from Precambrian rocks. The most extensive
soil areas derived from the Precambrian are those around the Tarraji
and Robinson Rivers. In this area sandy clays form a thin veneer on

broad, locally convex, pediments.

QUATERNARY

ALLUVIUM (Qa)

Deposits of alluvium are found in the broad flood-plains
associated with the Robinson Rivér and its major tributaries. These
flood-plains are cut by braided stream channels incised up to 10 m
in yellow, red, and brown sandy or silty alluvium, which shows levee
development. The lower part of the alluvial profile is commonly

kunkarized (Fig.; 24y.:and/Appendix @il ).
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Restricted silty and clayey alluvial deposits are developed
locally in valleys floored by basic rocks or silty beds of the
Kimberley Group succession. These are found as narrow flood-plain
deposits, and, where rivers have eroded down tolbedrock. as low

terraces.

Alluvial deposits of the sandstone terrains consist of
moderately well sorted, coarse to medium-grained sands. They form
small discontinuous valley deposits confined to drainage channels and

separated by stony stream sections or rock floors.

Two measured sections (Qa1, Q&a) are given in the Appendix.

COASTAL DEPOSITE: (Qe)

Coastal depoéits include tidal marsh and deltaic formations
that have accumulated in sheltered bays, inlets, lagoons, and estuaries

by progressive siltation.

The larger depdsits form mud and salt flats bordering coastal
areas and drained by meandering tidal creeks and networks of minor

tributaries.

The tidal flats consist mostly of blue grey clay with a thin
veneer of heavy textured saline clayey soil. The seaward margin of the

flats support dense mangrove communities.

Where mud flats are subject only to occasional inundation,
the surface dries out and palygonal shrinkage cracks are developed.
The surface mud when dry is 'puffy', and has a surface salt encrustation

up to 1 cm thick.

The dry mudflats generally lack vegetation, but samphires and
other salt-tolerant plants are established about their landward margins.
By contrast, the major tidal channels contain coarse-grained sands
which commonly form cross-bedded tidal megarippleé (Gellatly, 1970).
Intermediate grades of sediment are apparently deposited only farther

from land.




FIGURE 24

Fig, 24a Ferricrete stream conglomepate with rounded and sub-rounded cobbles and
bouldeps set in a sandstone matrix and cemented with ipdn oxides,
Probable time equivalent of Pender Bay Conglomerate and Emeriau Sandstone
of Danpier Peninsula, (GSWA neg,) JS
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Fig, 24b Alluvium in Townsend River 200 m south of Oobagooma-Kimbolton Road
crossing, Profile consists of grey, brown, mottled, sandy, silty
and clayey alluvium with local benching at gravel horizons, Undep-
lain by kunkarised layer with irregular upper surface. (GSWA neg,)
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CORAL REEFS AND COASTAL LIMESTONE 2

Coral reefs locally fringe parts of the north mainland
coast and are extensive about the islands of Collier Bay, Yampi
Sound, and the Buccaneer Archipelago. The reefs are generally
narrow but in some places they may be up to 60 m or more wide.

Some noted in the Graveyard area extend over 10 sq km.

Calcareous beach rocks are found~locally as low outcrops
on the present day shoreline, especially on gently-sloping sandy
shores between maximum and minimum tide levels. Outcrops are too
small to show on the accompanying 1:250,000 map. They consist of
white-buff coloured well-cemented, fragmental limestone containing
poorly-sorted coral and shell fragments and some inclusions of
granules, pebbles and fragments derived from Kimberley Group rocks.
Brunnschweiler (1957) noted that on Apex Island, the coarse quartz
grains of these calcareous sandstones contained parallel idiomorphic
accessory mineral inclusions characteristic of the nearby Kimberley

Group Sandstones.

BEACH SANDSA (Qs)

Sandy beaches are generally confined to small sheltered
bays between prominent headlands of the outer coastline and offshore
islands. The beaches shelve sieeply seawards and are sometimes
backed by a narrow strip of sand dqnes. The sands of the beaches
and dunes consist mainly of clean-washed rounded to subangular
quartz grains with lesser amounts of'rounded shell and coral

fragments.

Localized storm beaches composed of Precambrian and/or
beach rock boulders and shingles, together with shell and coral
fragments, are piled on the landward side of some sandy beaches
(e.g. Apex Island). Scattered sandstones, cobbles and large gastropod

shells are also found locally on the landward side of sand bars.
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STRUCTURE

Three basic structural divisions are recognized in the
Kimberley region: the stable Kimberley Block to the north, the
fringing fold belts to the southwest and southeast, known respectively
as the King Leopold Mobile Zone (in the West Kimberley) and the
Halls Creek Mobile Zone (in the East Kimberley) (Traves, 1955), and
the Fitzroy Trough-Canning Basin to the south (Playford & Johnstone,

1959) .

All three basic divisions are present in the Yampi 1:250,000
Sheet area. Their distribution is shown in Figure 25. The King

Leopold Mobile Zone, which makes up the greater part of the area, is

here subdivided into two parts: the 'basement' core of older Precambrian
granites and phyllites in the centre and southeast, and the area of
strongly folded younger Precambrian (Carpentarian) sedimentary cover

overlying it to the north and west. In the north the Kimberley Block

is represented only by a small area to the north of Walcott Inlet.

The Fitzroy-Canning Basin forms the southwestern quarter of the Sheet

area. Much of the Basin is covered by the waters of King Sound.

' The Fitzroy~Canning Basin is distinguished from the adjacent
King Leopold Mobile Zone by its younger age and consequent lesser degree
of deformation. Similarly the two parts of the Mobile Zone are
distinguished by age differences and greater structural complexity
of the older part. The Mobile Zone and the Kimberley Block have
structures of similar ages but are separated on account of the lesser
degree of deformation shown by the Kimberley Elock and by the change
in character from predominantly folded to predominantly faulted
terrain. The boundary between these two divisions is gradational.
Since the fold structures that have affected the younger rocks also
affect the older, the structural units are described in order -of

increasing age and deformation.
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The two basic fold trends that are recognized throughout
the Precambrian rocks of the Kimberley, north-northeast, and west-
northwest, are present in the Yampi area. The west-northwest trend
predominates; the north-northeast one is only poorly developed, but
its effects are nevertheless notable in many places on account of the
basin and dome structure it has produced through interference with the
dominant west-northwest trend. Faults in the area also follow these
two trends and are at least partly related to the folds. The main
association of folds and faults is one of tight west-northwest
trending folds overturned towards north-northeast, and related high-
angle reverse faults that parallel the axial planes of the overturned

folds.

FITZROY-CANNING BASIN /

The structure of the Fitzroy-Canning Basin in this area is
that of a very gentle north-northwest trending anticline on the Dampier
Peninsula, and a corresponding gentle downwarp trending northwest
forming King Sound (Brunnschweiler, 1957). Dips nowhere exceed 30 and
are mainly depositional rather than structural. The prominent fault
systems of the Fitzroy Basin are not recognizable on the surface in the
Yampi area, but evidence of one prominent structure, the Oscar Range
'high' has recently been traced under King Sound by geophysical means

(West Australian Petroleum, 1967).

KIMBERLEY BLOCK .

In contrast to the King Leopold Mobile Zone, where steep
dips generally prevail, beds within the Kimberley Block are only
gently dipping. Dip values rarely exceed 150. The beds form
essentially a straight-dipping sequence with north-northeast trend
and dips to the west, and form the eastern limb of a large syncline
whose western limb has been modified by west-northwest trending folds
within the Mobile Zone. Within this area of dominant north-northeast
structures, subsidiary folds (e.g. near Eagle Point) trend west-north-

west and are asymmetrical with steeper northern limbs.

v
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The area is intensely faulted by northeast trending faults
that have downthrows mainly to the southeast, and cause repetition of
the sequence. The amount of displacement on most of these faults is
of the order of only 30 to 100 m. One however has a demonstrable
displacement of about 800 m about 3 km to 5 km east of the Yampi
Sheet boundary (Gellatly et al., 1969).

KING LEOCPOLD MOBILE ZONE.

Folds
Kimberley Group. Almost the whole outcrop of Kimberley

Group rocks in the Sheet area is intensely folded along west-northwest
trending axes. The folds have steeply dipping limbs and vary from
"close' to 'tight' (terminology of Fleuty, 1964). 'Open' folds are
found only locally e.g. north of the McLarty Range. Many of the folds
are asymmetrical, or overturned with axial planes dipping to south-
southwest (Fig. 20)s - Overturning of fold limbs is particularly
prominent between Cone Bay and Strickland Bay; 2 km to 3 km north of

- the Lydarrba River; on the northwestern shores of Dugong Bay; and in
the vicinity of Yampi Sound. Overturned limbs in these areas generally
have dips of about 50° to 90° while the normal limbs have shallower
dips, commonly around 300 to 500. The wavelengths of the major folds
are mostly around 6 km to 9 km and the amplitudes around 3 km to 13 km,
but all variations exist from these dimensions down to minor folds

which can be observed in individual outcrops.

Most of the major folds have horizontal or near-horizontal
fold axes but locally have plunges either to east-southeast or to
west-northwest. Angles of plunge are mostly low but in places are
300 or more. Not uncommonly folds with opposing plunges occur in
close proximity. Some of the variations in plunge of the west-northwest
ttending folds are due to superimposition of north-northeast trending
folds but others appear to be the result of a separate, but probably

related, syétem of east-southeast plunging folds.
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Fig, 26a Overfolded syncline and anticline in Pentecost Sandstone at Nares
Point, Looking southeast, (GSWA neg.) Js

Fig, 26b Overfolded anticline in Warton Sandstone, southeast end of The Graveyard,
Carson Volcanics (largely unexposed) occupy anticlinal core on right, Dark
grey.rocks in valley on left are Elgee Siltstone and Wotjulum Porphyry.
Looking southeast, (MNeg 9697) DCG
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The north-northeast trending folds are scattered in their
occurrence, but tend to be more common in the northern part of the
Sheet area. The plunge direction of the major ones is to north-north
east. Truncation of the broad north-northeast trending folds by the
west-northwest trending folds of the King Leopold Ranges in the
Charnley Sheet area (Gellatly et al., 1969) suggests that the north-

northeast trending system is the earlier of the two.

Minor folds are rare in the Kimberley Group rocks and vary
in style from kink folds (similar to those in the Halls Creek Group-
Fig.27).% close to the Graveyard-TownsherdRiver reverse fault zone,
to relatively plastic sigmoidal types (Fig,%28) . in the Elgee Siltstone

of Irvine Island.

Halls Creek Group. Folds in these rocks are mostly small-

scale, with wavelengths of around 30 m to 60 m. They are mostly

isoclinal or nearly so, with axial planes (and strong axial plane cleavage)
dipping steeply to the southwest. Bedding is poorly displayed, but in
most places can be recognized because of thin psammitic beds in the

normal pelitic schists and phyllites. Bedding is generally observed

only in the cores of folds where it cuts across the cleavage, and is
rarely preserved on the limbs of the folds. Bedding dips are apparently
mainly to the southwest and are parallel to the cleavage. Locally bedding
is deflected by intrusion of granites and is parallel to the granite
contact irrespective of its trend (e.g. in Dingo Creek-Little Tarraji

River area).

Fold axes and associated microcrenulation lineations (i.e.
cleavage-cleavage intersections) plunge to the southeast at about 50o
to 600. Other lineations and microcrenulations noted plunge gently to

west or west-northwest.

Minor folds within the Halls Creek Group vary considerably
in style. They include tight chevron folds (Fig. 28.3), open low-
amplitude similar folds, gentle drag-folds, and kink-fclds. Both
the kink-folds and drag-folds are apparently related to post-Kimberley
Group movements. The other types appear to be associated with the main

pre-Carpentarian movements.
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The kink-folds (Fig. 27), which are formed through the
sharp intersection of two or more cleavages, are common in the
area around the Wuartzite Range. They have fold axes plunging
gently to east-southeast and cleavages dipping to south-southwest,
and are asymmetrical up-dip. Lineations on kink-folded cleavages
plunge due south at about 60° and are parallel to lineations noted
in the thrust planes on the southern face of the Quartzite Range
(i.e. in King Leopold Sandstone) . The kink-folds are found only
within about a kilometre of the thrusts and reverse faults bordering
the Quartzite Range and the southern flank of Mount Nellie. The
distribution of the kink folds and the iQentity of their structural
elements with those of the thrusts indicate that the two features

are closely related.

Faults

Faults in the King Leopold Mobile Zone are more conspicuous
in the Kimberley Group than in the older rocks, and most of the major

faults appear to post-date the Kimberley Group.

North~trending shear zones, which are prominent in the
granites, are of pre-Kimberley Group age, but may have been reactivated

in post-Kimberley Group times. These are described separately.

Two dominant trends are recognized, west-northwest and north.
A few north-northeast trending faults are present near Secure Bay and
Collier Bay. Some of these form part of a fault arc system described

below,

The north-south faults are mostly short and have caused only

small displacements. No evidence has been found of the direction of.
movement. In places the trend of the faults is oblique to the fold
trends and they are thus unlikely to be ac fractures. They could be
secondary faults associated with the thrust movements or could indicate

reactivation of north-south fractures in the underlying basement.
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FIGURE 27

Kink-folds with sub=horizontal fold axes in Halls Creek Group phyllite,
11 km northuest of Hount Nellie, (Neg, f 1000/4) DCG

Fig. 27b Kink folds in Halls Creek Group phyllite, 1 km west-northwest of Mount
Nellie, (Neg M 1004/7) DCG
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The west-northwest faults vary slightly in their trend, but

almost everywhere are parallel to the strike of the sediments. They
are mostly associated with overturned folds and have low-angle fault
planes (ca 40° to 50°) parallel to the axial planes of the folds.
The most prominent of these faults extends from The Graveyard to
southeast of the Quartzite Range.

The nature of these faults as reverse faults and high-angle
thrusts is demonstrated 3 km east of Marboo Pool, where Halls Creek
Group rocks have been thrust over the King Leopold Sandstone of the
Quartzite Range, and at the southern extremity of Dugong Bay, where
King Leopold Sandstone overlies Carson Velcanics. Other faults
interpreted as thrusts or possibly high-angle reverse faults are
found on the southwestern side of the Quartzite Range, and on the
southern flank of Mount Nellie. Although individual faults disappear
in the soil covered area southeast of the Quartzite Range, further
west-northwest trending fault lineaments are found farther to the
southeast and probably constitute a continuation of this fault zone.
It appears that all of these faults and lineaments are expressions of
a broad, major zone of dislocation that cuts obliquely across the
King Leopold Mobile Zone from The Graveyard to Limestone Spring and
beyond. Evidence of the age of the deformation (Bennett & Gellatly,
1970) suggests that this zone of dislocation is related to the

deformation of the Oscar Range in the Lennard River Sheet area.

Shear Zones:

Shear zones with a dominant north-south or north-northwest
trend have caused intense deformation of the granites of the Yampi
area, producing porphyroblastic musco&ite schists., All stages can
be traced in the field from massive granite to porphyroblastic muscovite
schist. The schists formed in these shear zones are more resistant to
weathering than the adjacent granites and stand up as prominent ridges.
Locally, (e.g., 9 km north of Mount Disaster) they become so abundant
that the topography produced is similar to that of the phyllites and
schists of the Halls Creek Group. These shear zones are truncated at
the unconformity with the overlying King Leopold Sandstone and thus

pre-date deposition of the Kimberley Group.
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In most of the shears examined the foliation of the
muscovite schists is oblique to the trend of the shear zone and
makes an angle of up to 450 with it. In all but one example the
foliation trends north-northwest and indicates a component of dextral
shear movement. Lineations which are strongly developed in those
schists plunge to southeast and when considered in conjunction with
the dextral shearing suggest a vertical component of movement with
downthrow to the east.

Mount Page Fault Arc System;

In the eastern part of the Yampi area an arcuate system of
faults, shear zones, joints and dyke trends has been noted. The fault
features are discontinuous and cut the Kimberley Block and both older
and younger units of the Mobile Zones. This arcuate system of fault
features has a radius of curvature of about 40 .to 48 km and is centred
on Mount Page in the Charnley 1:250,000 Sheet area to the east. The
northern part of the arc noted in the Yampi Sheet area continues for
a distance of 40 km into the Charnley Sheet area.

One of the faults of this system has a downthrow to the
southeast (i.e. towards the centre of the arc) of about 750 m.
Another one, occurring about 3 km east of Mount Disaster, has a

demonstrable sinistral transcurrent movement of 1.6 km.

Foliation within these faults is parallel to the fault
trend and not oblique to it as in the shear zones, and lineations
plunge in a general northerly direction. The deformation is of a

more brittle type without development of muscovite.

Shear zones within the granite, which are related to this
arc, also have a sinistral sense of movement, but the amount of
displacement is unknown. Most of the shear zones in the granites,
however, show dextral displacement and their initial development is
probably unrelated to that of the fault arc, but some of the shears
may have been reactivated, and the sense of movement reversed,. in

post-Kimberley Group times.
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FIGURE 29

Fig, 29a Shear zone in Lennard Granite 9 ka southeast of Mount Disaster. En echelon
shears (foreground) are oblique to main trend of shear zone, (Neg GA 1883)
DCG

Fig, 29b Flaggy muscovite rich "schisted" granite in shear zone, Locality as
above (Neg. G9704) DCG
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Structural Development.'

Interpretation of the structure of Koolan Island and the
nearby parts of the mainland suggest that, if compressional forces
have been responsible for the structure of the folded Kimberley
Group Cover, then a crustal shortening from 50 km to 23 km has

occurred in this area.

This concept, if extended over the whole of the Mobile
Zone southwards to Compass Hill, would imply a total shortening of
80 km. There is little evidence in the granites of the Mobile Zone
to support this concept for the whole of the Yampi area. The granites
appear to have been deformed by shearing and by fracturing to form
faults and joints, but apart from this have not been deformed to any
great extent and there thus appears to be little if any crustal
shortening within them. However, the part of the Kimberley Group cover
of the Mobile Zone that is most highly deformed is that overlying the
Halls Creek Group (and inferred extensions of Halls Creek Group) where
compressional folding and thrusting have been operative, and it is
probable that most of the shortening has taken place in the Halls

Creek Group.

The present structure of the Kimberley Group rocks of the
Mobile Zone probably results from compressional deformation in response
to north-south compression, with overturning of folds from the south
and localized reverse faulting, combined with shear movement of the
granitic basement along pre-existing west-northwest trending faults
and joints. It is suggested that the east-northeast trending folds
may possibly belong to a conjugate fold system related to renewed

movement of earlier east-northeast trending fractures.

ST
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METAMORPHISM

The rocks of the Yampi Sheet area have been affected by.ét least
two major periods.of metamorphism, one older than the Kimberley Group and
the other younger, The earlier period of metamorphism has affected both
the Halls Creek Group sediments and the Woodward Dolerite, but is apparentlf
earlier than the granites, The later period post-dates both the Kimberley
Group sediments and the Hart Dolerite that.intrudes them. The effects of -
the second metamorphism on rocks affected by the first are difficult to
assess, particularly since each may have been polyphase,

The main evidence for a pre-Kimberley Group metamorphism in ‘
this area is provided by slightly differing degrees of metamorphism . . . Al
exhibited by the Woodward and Hart Dolérites within the same area (e.g.
northwest of Mount Nellie), and by the fact that the area of most
intense first metamorphism lies in the southeast corner of the Sheet-area,

and the area of most intense second metamorphism lies in the west,.

Certain structures common to both the older and.the ybunéér‘
rocks may be assoclated with the second metamorphlsm, €e8s two sets of |
distinctive klnk—bands with similar trends have been noted in phyllites,
one in the Halls Creek Group and the other 1n the Elgee Siltstone,.
Alternatively these structural features may belong to a period of
deformation that is unrelated to the second metamorphism, which appears
to be predominantly a thermal metamorphism without much movement, .

First Metamorphism A
Over much of the area the first metemorphism was of low grade

and resulted in the formation of greenschist facies sericite phyllite

and chlorite=sericite phyllite in the Halls Creek Group. Transgressrve
biotite porphyroblasts (probably pseudomorphing ¢hloritoid) are abundant
around Marbob Pool and just east of Boulder Hill, and an isolated occurrence
of staurolite has been found near Quiana Pool, Apart from this, the area
of moderately high-grade:;etamorphism is confined'to the southeastern
corner of the Sheet area (Fig. 30) where amphibolite facies rocks are

found, Garnet and andalusite in that area indicéte'the upper levels of
metamorphism, Both fresh andalusite and andalusite pseudomorphs are
present, .
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The presence 6f amphibole-bearing quartzites within the Halls
Creek Group (in the southeast) is characteristic of amphibole facies
me tamorphism of the West Kimberley; similar rocks are.found in the Riéhenda
River region of the Lennard River 1:250,000 Sheet area,

Metamorphism of the Woodward Dolerite to amphibolite has taken
place throughout the older Precambrian rocks of the area, It is possible
that the metamorphism of the Woodward Dolerite may be partly deuteric;
consequently the occurrences of amphibole in Woodward Dolerite are
distiﬁguished in Figure 30 from those of purely metamorphic amphibole,

In the area of amphibolite facies metamorphism in the southeast, amphiboles
in the Woodward Dolerite have a brownish-green colour distinct from the

pure green colour of those from the Sandy Creek ~ Mangrove Creeck area to

the northwest, The brownish amphibéles come from Woodward Dolerite surrounded
by garnmet-bearing schists and the change in colour of the amphibole thus
parallels the change in metamorphic facies outlined by the pelites,

There is little evidence of polyphase metamorphism in the Yampi
area, although the presence of chloritoid may represent a retrograde
me tamorphism superimposed on an earlier higher grade phase, About 6 kﬁ_
east of ﬁhe Yahpi Sheet, Halls Creek Group rocks in the Charnley Sheet
area have andalusite pseudomorphs that are replaced by the assemblage
mugcovite-biotite-staurolite, but sﬁill retain cores of waltered andalusite
(or regrown andalusite), This repla;ément suggests breakdown of early
andalusite (possibly in response to falling temperature) plus subsequent
development of the staurolite due to a second phase of metamorphism, The
first ﬁetamorphism in the Charnley Sheet area and thus in the contiguous part
of the Yampi Sheet area has thus probably been two-phase,

Second Metamorphism
Because of the quartz-rich nature of the Kimberley Group rocks,

effects of the second metamorphism cannot be traced as readily as the
effects of metamowrphism (mainly first metamorphism) in the older Precambrian
rocks, The most sensitive indicators of the second metamorphism are the
pelitic rocks of the Elgee Siltstone, and Pentecost Sandstone, and basic
igneous rocks (Hart Dolerite and Carson Volcanics).



110

Over most of the area west of a line from Talbot Bay to.
Oobagooma pelitic rocks show development of muscovite or sericite, The
rocks vary from schist and phyllite to tough hornfelses., The cleavage'
developed is mostly an axial plane cleavage; locally a bedding cleavage
is present, ﬁuscavite has also been noted in the sandstone, particularly
in the King Leopold Sandstone of Sunday Island, where it shows good
parallel alignment that cuts across bedding (bedding indicated by trains
of small tourmaline grains).

Slightly higher grades of metamorphism are indicated by
andalusite hornfelses (with andalusites up to 5mm) on Gibbings Island,
Dunvert Island (Whirlpool Pass) and on the mainland 6 km south of
Wotjulum Mission; by amphibolites derived from Carson Volcanics (at
mouth of Lydarrba River) and Hart Dolerite (Powerful Island); and by
chloritoid on Koolan Island (Simpson,.1915) on Gibbings Island and in
?Speowah Group sandstone at Cone Hill,

The amphibolite from the Carson Volcanics contains pale brown
to blue-green hormblende, plagioclase (An3oa35) and only rare small grains
of epidote., This assemblage, especially the composition of the plagio-
clase and the paucity of epidots, indicate that it has reached amphibolite
facies grade of metamoxrphism,

The grade of metamorphism appears to decrease to the north
sincé most of the pelites on Koolan, Cockatoo and Irvine Islands show
only inicpient metamorphism, Along strike to the eas’%, e.g, north of
Mount Nellie the meftamorphism decweases and becomes almost entirsly of
dynamic nature; the Carscn Volcanics (both pelitic interbeds and the
basalts) here are strongly sheared to form a series of sericite and
chlorite phyllites in which the basic igneous rocks can be distinguished
only by the presence of reiict, sheared amygdales,

Minor metamerphism of Warton Sandstone adjacent to Har: Dolerite
has produced cordierite in the southeast Graveyard area, This, however,
is apparently not connected with the regional second me tamorphism of the

area, but is probably a thermal effect caused by intrusion of the
dolerite.
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PROVENANCE OF TEE KIMBERLEY BASIN SEDIMENTS

During mapping of the Kiﬁberley Basin sediments in the
Langdowne 1:250,000 Sheet area to the west (Gellatly et al., 1965)
it was noted that cross-<beds indicated conzistent current direct-
ions = from the northeast in the Speewah Group and the lower part
of the King Leopold Sandstone, and from the northwest in higher
beds of the Kimberley Group. Observation of cross-bed current
directions and other sedimentary features in other areas of the
Kimberley Basin has similarly produced comsistent resuits (e.ge
Gellatly & Socfoulis, 19663 Derrick, 1966)., Ripple-mark ‘rends
have also been measured, but previounsly have given inconsistent
results., A summary of the palaeccurrent data for the whole
Kimberley region has been presented by Gellatly et al.(1570).
The study has continued in the recent work im the Yampi area,
In addition to examination of the provenance of the Kimberley
Basin sediments on a regional basis, work has also been directed
more specifically to problems of genesis of the Yampi iron ores,
which appear to be detrital deposits and thus genetically related
to the rest of the Kimberley Basin sediments (Gellatly, 1969).

Cross=heds

Cross-bed orientations have been measured in the four
principal sedimentary formations from several localitiss in the
Yampi Sheet area., As in previous work in the Kimberleys, 25
cross~beds have been measured from sach locality, wherever
practicable, in order to provide statistically walid results for

the deduced current directions,

The cross-beds in the area are predominantly of the trough
or !festoon! type (terminology of McKee & Weir, 1953) or ‘pi' type
(Allen, 1963) and mostly range from 10 cm to 45 em in thickness,
Locally planar types (tomikron! type of Allen, 1963) are found and
range in thickness from about 30 ¢m to 1 m¢ The sets are mostly
wedge-shaped, but tabular ones are also found, Dips of fore=sets
relative to bedding vary from about 30 to 150 in the trough iype,
and up to about 300 in scme of the tabular ones,

(s
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In cutcrop the trough cross-beds generally have arcuate
intersections with bedding-planes. In flat;lying or gently dipping
strata the direction of concavity of these arcs was measured.

Whers dips were appreciable (in excess of 150) the dip and azimuth
of both fore-sétand bedding were measured, and the original dip
direction of the fore-seétdetermined on a stereonet using the
methods outlined by Ramsay (1961). The results were plotted on
rosette diagrams (Fig. 32) and the mean direction of sediment
transport plotted on a map of the area (Fig. 31).

Cross=bed directions in the King Leopeld Sandstone
indicate currents from northeast and northwest, Insufficient
work has been done to determine possible variations related to
differences in stratigraphic level (as in the Lansdowne Sheet
area), Three of the sets of readings K2, K3, and K5 are from
the same general stratigraphic level - the topmost beds of the
Sandstone; these show a spread equal to that from all
stratigraphic levels of the King Leopold Sandstone from which
cross=beds have been examined, and it thus appears that the

variations present are independent of the stratigraphic level,

Current directions indicated by cross-beds in the
Warton Sandetone similarly show a spread in direction of origin
from northeast to northwest., Exceptions are found in the
vieinity ef Secure Bay where cross-beds indicate currents from
west-southwest and east=northeast.

Directions in the Elgee Siltstone are predominantly
from northeast and northwest; but directions from south and
southeast are found (a) low in the succession to the southeast
of Talbot Bay, and (b) from a minor component of the readings in
the northwest of Talbot Bay. In the first-mentioned locality
these reversals of the normal current directions occur in
sandstones immediétely overlying the basal Elgee conglomerate,
and in the second they are found in beds of equivalent
stratigraphic level,
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In the Pentecost Sandstone the southeasterly current
direction indicated by cross-beds in the Yampi iron ores initiates
a trend that is evident in the vicinity of Yampi Sound and
elgsewhere along strike to the southeast and east. Elsewhere in
the Pentecost Sandstone, however (Gibbings Island and Kimbolton

Range), the more normal northerly direction prevails,

Overturned Cross-beds

Cross-~beds that have been subjected to localized intra=
formational folding are moderately common in the Kimberley Group
sediments, A few have been noted in the Yampi area. These are
flat-lying U or V shaped intraformational folds confined to a
single bed in an otherwise normal sequence, The direction of
overturning in each case makes an angle of about 45o or less
with the average current direction indicated by the cross-beds
in each locality, In view of experimental evidence (McKee,
Reynolde, & Baker, 1962) they are considered to have originated
through the scouring action of strong sediment-bearing currents

immediately after deposition of the beds concerned.

Ripple Marks

Little attention has so far been paid to ripple marks
in the Kimberley Basin sediments because of their paucity and

their variability. Ripple marks studied in the Yampi Sheet area

are partly cuspate asymmetrical ones and partly asymmetrical current

ripple marks, They are mainly low amplitude (& 1em) low wavelength

02)

(a 10 cms 2\ = 60 cm to 1 cm) have been noted in the Warton
Sandstone north of Walcott Inlet.

5 cm to 8 cm) types, but cross-laminated mega-ripples

it
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The ripple marks show a consistent northwest trend over
the whole area except in the extreme east, where north-northeast
trending ripples have been observed., The dominant trends of the
ripple marks are approximately parallel to the directions of the
depositing currents. They imply a northeast-southwest trend
of wave propagationj; asymmetrical ripples indicate formation
by currents mostly from the northeast, These directions are
approximately normal to those implied froms the cross-beds; a
similar relationship between cross<bed directions and ripple-mark
directions has been noted in the Drysdale Sheet area (Gellatly &
Sofoulis, 1966). In other areas (e.g. Ashton Sheet area) the
orientation of ripple marke is apparently random., The divergence
of trends suggests a differing origin for the.two sets of
structures. It is probable: that the cross-beds indicate the
transport direction at the time of deposition and that the
ripple marks possibly indicate the trends of wave propagation
and related redistributing bottom currents (e.g. undertow),

Gréin;éizé Vﬁriationé and Conglomerates

~ For the most part, the Kimberley Group sandstones of
the Yampi area are medium to coarse-grained and well-sorted.
Grain-size analyses at present are incomplete, but preliminary
results indicates that they are similar to the sandstones of
the Drysdale-Londonderry Sheet area (Gellatly & Sofoulis, 1966)
which have median graih diameters mostly in the range 0,18 #m to
0,64 mm and sorting coefficients (So = «(%%%) ranging from 1,24 .
to 1.46.

In the Yampi Sheet area, sandstones of the Elgee Siltstone
are locally coarser than the other sandstones., Also the King Leopold
Sandstone appears to be extremely coarse=-grained on and around Sunday -
Island, but the exact grain size there is uncertain due to effects of

me tamorphism,

WV
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Conglomerates are prominent in the succession only at
the base of the Elgee Siltstone in a belt that parallels the margin
of the %basement! outcrop and stretches from Secure Bay to the
eastern end of the Kimbolton Range, These conglomerates are mainly
cobble conglomerates with clasts up to 20 cm in diameter, Localized
pebble conglomerates are found also at the base of the Speewah Group
(3 km east of Mount Nellie), in the Yampi Iron ores, and in the
basal beds of the Pentecost Sandstone on Gibbings Island. An
isolated occurrence of boulder and cobble conglomerate has been
noted in the Pentecost Sandstone 5 km southwest of Yule Entrance,

Mineralogz

The quartz sandstones (which make up about 80% of the
Kimberley Group in this area) consist essentially of quartz,
with trace amounts of heavy detrital minerals, and locally with
moderate amounts of feldspar, The heavy mineral assemblages
consist principally of green toﬁrmaline,*and pale pink zircon,

rutile, and anatase,

The hematite-bearing sandstones, the hematite ores,
and all compositional variations between these, contain the
. same heavy minerals as the quartz sandstones, but in the
hematitic rocks tourmaline is generally much more abundant
than in the quartz sandstones, The heavy mineral variatioris are

described in the section on Provenance of the Yampi iron ores..

The siltstones cannot be compared directly to the
coarser sediments and their mineralogy has not been studied in
detail,

Thickness and Lithological Facies Changes

The Warton Sandstone amnd Elgee Siltstone show variations
both in thickness and composition within the area, Composifional
variations are present within the Pentecost Sandstone, but
thickness variations in it are difficult to assess because of
rapid facies variations, and because nowhere is the full sequence

preserved.

le
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Complete sections of Warton Sandstone have been
measured 5 km southwest of Shoal Bay, 5 km south-southwest of
Coppermine Creek, and in the south near Mount Dawson, The
section near Coppermine Creek is 340 m thick, but the other
two are about 520 m thick, suggesting a thinning to northwest.
A similar northwestward thinning is apparent in the Elgee
Siltstone (Fig. 33).

Evidence of lithological changes in the Warton
Sandstone are difficult to assess becaugg of lack of outerop
of the softer beds, However, it appears that there is a
general increase in silt content northwards and westwards
which appears to be related to the thinning of the formation
in these directions,

Rock types in the Elgee Siltstone are extremely
variable. Conglomerates are found only within about 24 km .
of the nearest outcrop of pre-Kimberley Group !basementt:
they are associated with a reversal of current directions
indicating derivation from the southeast, There appears to
be a decrease northwards in the sand/silt ratio from Mount Olivia
to the Yampi Sound areas mno significant westward variations have

been noted,

In the Pentecost Sandstone the lower beds consist
entirely of white quartz sandstone except in the northwest, where
hematitic sandstones and siltstones prédominate on the Yampi
Sound Islands, A short distance to the south of the ore
islands however, e.g. Gibbings Island and southeést of Nares
Point, white quartz sandstone forms the basal beds. In the
northern part of the Yampi Sheet area the Pentecost Sandstone
shows a distinct westward increase in silt content which
reaches its maximum development in the area between Talbot Bay
and the Graveyard, Silts are also common in the upper beds of
the Pentecost in the Kimbolton Range in the south and in the
hematitic beds in the Yampi Islands and to the southeast. The
hematitic facies of the Pentecost is found on the mainland only
in the Talbot Bay/Shoal Bay/Collier Bay area as a narrow belt
following the coastline, and paralleling the struciural trends.

The facies changes noted are summarized on Figure 33.
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Provenance

The provenance of the Kimberley Group sediments of
the Yampi area is more complex than that of other parts of
the Kimberley Basin, This is probably due to the proximity of
a temporary shoreline (or shorelines), and to the control of
sedimentation by localized uplift and subsidence during
deposition. Two sets of folds and faults are apparent in the
Yampi area: those trending west-northwest, and those trending
east-northeast, The west-northwest trending structures have
dominated the post-depositional movements; it appears that
they have also been predominant during sedimentation since the
majority of facies changes take place along an approximate
north-south line, and belts of 1ithologically uniform rocks
tend to be aligned west<northwest. It is possible, ho&ever, that
the east-northeast structures may have controlled some of the
lécalized contemporaneous erosion (e.g, of the Elgee Siltsténe),
Evidence concerning the pro?enance of the sediments is not fully
consistent and the location of the source areas and the
distribution of shorelines can only be hinted at,

The facies changes detailed are not conclusive in
indicating possible source areas, Although the variations in
the silt/sand ratio tend to suggest an origin from the south or
southeast, this could equally well indicate a localized basin
of s8ilt deposition in the Graveyard area, The thickening
and coarsening of the King Leopold Sandstone, the variation in
feldspar content in the Pentecost Sandstone and the distribution
of hematitic sediments in the Pentecost Sandstone suggest a
gsource from the north or west, This latter suggestion agrees
well with the evidence of transport directions of the sediments
deduced from the cross-beds, and it is probable that the
principal source areas lay to the north and west,

66
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Conglomerates of the Elgee Siltstone are interpreted
as the products of localized and relatively short-lived erosion
of earlier deposited Warton Sandstone due to minor uplift,
mainly in the part of the Yampi Sheet area now devoid of sedimentary
cover, Apart from the femporary shoreline outlined by the Elgee
conglomerates, the only evidence of proximity to a shoreline is
provided by the apparent westward thickening and;coarsening of
the King Leopold Sandstone, and by the belt of hematitic rocks
in the north, together with their associated conglomerates,
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PROVENANCE OF THE YAMPI TRON ORES

Detailed descriptions of the Yampi Iron Ores have been given in
Canavan & Edwards (1938) and I.W, Reid (1958), A short summary, based partly
on the earlier work, is given as a background to the present results,

The Yampi iron ores consist of fine to medium-grained hematite rock,
hematite=~rich quartz sandstone, and hematite-rich phyllite and schist. The
ores and associated sediments show all gradations from pure quartzite to pure
hematite. They occur as steeply dipping beds that are conformable with the
underlying quartz sandstone, schist, and phyllite, and the overlying quartz
gsandstone and hematite sandstone., Cross~bedding with 5 cm to 8 cm thick
fore~-set units, and fore-set laminae grading from a hematite-rich lecwer part
to a quartz-rich top, are noted in the ores, Localized conglomerates are
present in the area and have either quartzite pebbles, or cavities where the
pebbles have been leached out (Fig., 34). Similarly, leaching of interstitial
gilica from silica cemented hematite ores has produced 'powdexr' hematite
ores consisting of uncemented hematite grains.

Minor accessory detrital minerals present in the ores and
associated beds are characteristic of sedimentary deposits. They include
tourmaline, zircon, rutile, garnet, plagioclase, and possible monazite,

Canavan & Edwards (1938) note that there are few cross-cutting
veins of hematite and that sulphides are absent., In addition, the octahedral
form of the hematite grains and relict cores of magnetite noted within them
suggest that all the hematite was previously magnetite,

Origin of the ores as clastic sediments possible enrichment by
leaching of silica has been suggested by Edwards (1953) and by Reid (1958,
1965). Although this appears to be the most likely mode of formation, the

earlier work leaves several problems unresolved, namely:

1. The stratigraphic position of the ores and their lateral
relationship to other sediments of equivalent stratigraphic
levels

2. The type of source rocks which provided the irong

3. The environment of depositionj

4., The methods of concentration.

The following information is directed towards the solution of these

problems,

(68
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Stratigraphic Position of the Ores

Careful mapping of the Kimberley Group on the Yampi mainland and
adjoining islands shows that the Yampi iron ore beds are probably lateral
equivalents of the basal beds of the Pentecost Sandstone of the mainland,
but this camnot be proved with certainiy because of lack of outecrop in
'The Drain' between Koolan Island and the critical area of the mainland
southeast of Koolan Island, '

However, the stratigraphic sequence of the Kimberley Group, as
established in the East Kimberley, can be traced more or less uninterrupted
to the critical area. The Carson Volcanics, Warton Sandstone, amd Elé@e
Siltstone there are essentially similar to their counterparts in the type
areas except that the Elgee Siltstone is thinner and is more arenaceoﬁs. It
is also noted that the lower beds of the Pentecost Sandstone become gradually

more silty and contain traces of hematite when traced northwestwards.
Further evidence fot this correlation rests on:

t. The Elgee Siltstone, which is the only. relatively thick
(i.e. 30 m to 150 m) dominantly siltsfone sequence in the-
vicinity, is lithologically similar to the 'Hanging Wall Schist'
found stratigraphically below the iron ore beds of Koolénf
Island, where the thickness of schist is similar to that of

Elgee Siltstone in adjacent areas of the mainland,

2. The Warton Sandstone, which underlies the Elgee Siltstone on
the mainland, is the only relatively thick cleanwashed sand-
stone in the area, and is lithologically identical with and of
similar thickness to the quartzite that stratigfaphically under-

lies the iron ore beds and associated schists of both Koolan and
Cockatoo Islands,

3. A further point in‘évidence, although.by no means conclusive,
is that the Wotjulum Porphyry, which on the mainland is mainly
confined to the Elgee Siltstone (but locally intrudes the lower-
most Pentecost Sandstone beds), at Phil Cove on Koolan Island

intrudes the 'Hanging Wall Schists' and also the lowermost iron
ore bed.

This interpretation of the stratigraphic position of the ores
necessitates reinterpretation of the structure of the Yampi Sound area pres-
ented by Canavan & Edwards (1938). The two cross sections are compared in

Figure 35, Canavan & Edwards interpret the ores as belonging to beds about

Vo4
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800 m above the Elgee Siltstone, and thus infer that the absence of hematite
on the mainland is due to its removal by erosion. According to this inter-
pretation, the quartzite (which we correlate with the Warton Sandstone) under-
lying the ore beds and 'Hanging Wall Schist' of Koolan Island would be equiv-
alent to the siltstones in the upper part of the Penteccst Sandstone in the
mainland area and this would require a considerable thickening as well as

facies changes to explain the observed stratigraphy.

According to our work the sandstones on the south side of Koolan
Island can be traced almost continuously, around fold structures to the south-
east, to outcrops of known Warton Sandstone about 3% km south of Koolan Island
wharf, On the basis of this correlation the ore beds of Koolan Island form
the base of the Pentecost Sandstone there and are in a stratigraphic rosition
equivalent to that of the white quartz sandstone at the base of the Pentecost
Sandstone sequence on the mainland immediately tc the south. Although rapid
facies changeé are known in the Pentecost Sandstone in this aréa, they are
inadequate to explain the lithological dissimilarity between aprarently
equivalent sections of Pentecost Sandstone only 2 km apart, The solution to
this problem apparently lies in the erosion of the lower beds of the Pentecost
Sandstone from Koolan Island (but not from the adjacent mainland),and in the

overlap of the Yampi Member on to the Elgee Siltstone on Koolan Island 2 -

Fig. 18).

Nature of QOriginal Iron

The iron is now almost entirely hematite, but small amounts of
magnetite are found as relict cores enclosed by lamellae of secondary hematite
developed along octahedral cleavages (see Canavan & Edwards, 1938, Figures 19,
20). Unabraded octahedral magnetite crystal forms are common in both the ores
and the hematite-quartzites, and it is ciear that +he iron has teen recrystall-
ized to form the magnetite octahedra after its deposition. Becauseof the two
processes of recrystallization after deposition, the nature of the original

iron remains uncertain.

There is little doubt that the quartzites associated with the ores
are of clastic origin, but it has‘not been proved that the original iron was
itself clastic. However, the close association with detrital quartz and the
sensitivity to variation in their relative percentages (e.g. as in graded
fore-set laminae) suggest that the iron mineral had similar hydraulic charact-
eristics to the quartz and that it was probably present as clastic grains,
The other possibility, i.e. that the iron originated as a chemical and bio-

chemical precipitate, seems unlikely in view of the obviously clastic nature

P2
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of the associated sediments and the absence of cherts and jaspilites normally

associated with precipitate-type iron deposits.

Source of the Iron-bearing Sediments

It is necessary to determine whether (a) the ores have formed through
derivation from an iron-rich source or whether (b) they represent abnormal
concentrations (e.g. as beach sands deposits) of the detrital material that
is present in the rest of the Kimberley Group sediments.

The following possible types of source rocks are considered:
Bagic igneous..
Acid igneous.
Metamorphic .

Iron-bearing sediments,

Because of the high temperature of crystallization and composition
of the parent magma, iron ore minerals from a basic igneous provenance would
invariably be enriched in Ti02, V205, Cr203 and MnO0. Thus any clastic sedi-
ments derived from them similarly would be enriched in these oxides. Surface
weathering or leaching of basic igneous magnetite is unlikely to provide a
relatively pure ore of the Yampi type . ~(Table 8) especially with regard to
TiOZ, since weathering would result in removal of the iron in solution and

would give an enrichment in TiO, (Temple, 1966).

2
In their chemistry, the Yampi iron ores resemble those of the
Hamersley area, but are quite distinct from the magnetite beach sands of New

Zealand (Table 10), and a basic igneous source can be ruled out.

An acid igneous source could possibly provide ‘magnetite of sufficient
purity, but small amounts of other accessory minerals characteristic of granitic
rocks (zircon, tourmaline, rutile, apatite, etc.) would be included, and their

concentration could be expected to increase with increasing iron content of the
ores.

To test this possibility several heavy mineral separations were
carried out and the percentages of zircon and tourmaline estimated in the
residues after removal of the hematite by dissolving with HC1l. Rocks used in
this study included clean-washed, iron-free sandstones from the King Leopold
Sandstone, Warton Sandstone, and hematitic facies and ore beds of the Pentecost
Sandstone. In these tests, the total content of heavy minerals other than
hematite (referred to as insoluble heavy minerals) showed only a slight increase

with hematite content (Fig. 36). BEven if the hematite showed a2 thousand fold
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increase, it is thus unlikely that any abnormal concentration from a granitic

source could have resulted in the formation of the Yampi iron ores.

A metamorphic source area is also considered to be unlikely on the
same grounds that a granitic one is excluded, namely lack of concentration
of the insolubly heavy minerals, and since metamorphic minerals are extremely

rare in the ores.

Iron-bearing sediments, possibly of jaspilite type, appear to offer
the most likely source on grounds of chemical and mineralogical composition,
although the Yampi iron ores are unusually poor in MnO compared to jaspilite
type ores from the Hamersley area and from the Biwabik Iron Formation in the
USA (James, 1966). Derivation from iron-rich sediments would eliminate the
need for extreme concentration of the heavy minerals, although some degree of
concentration would be required to explain the variations observeq from quartz-

ite and hematite-~quartzite through to the iron ores.

Apart from a few beds of hematite-bearing quartzite in the Warton
Sandstone there are no known source rocks in the area that could have

provided suitable material.

Mechanism of Concentration ani Environment of Deposition

Concentration of iron—bearihg sediments to produce the ores could
have occurred through sorting either during transport and/or by winnowing
currents at the site of deposition. Any such concentration would depend
principally on size and specific grawity of fhevminerals concerned, namely
quartz, 2.65; tourmaline, 3.1; rutile, 4.2; zircon, 4.7; hematite, 4.9 to 5.3;
and magnetite, 5.2.

Removal of quartz through differential transport or winnowing should
be accompanied initially by an increase in the content of all the other minerals
mentioned and subsequently, with stronger current action, by a reduction in the

amount of 7ilvi' - next lightest mineral, namely tourmaline.

As noted previously there is little general increase in the total
insoluble heavy mineral content, Such increase as is present is mainly due |
to an increase in tourmaline at hematite contents up to.about 25%. In sediments
(other than the ores),which have hematite contents ranging from O to 73 percent,
there is only a very slight decrease in the amount of tourmaline at the
hematite-rich end of the scale. However, the ores with a similar hematite
content to the richer specimens from the hematite-quartzite succession, are

much lower in the solubly heavy mineral content; this can be accounted for
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entirely by & marked decrease in tourmaline content. Zircon shows no

gignificant variations in abundance through the entire suite.

Thus in the suite of hematitic rocks generally, there is little
evidence of general concentration of insoluble heavy minerals with increas-
ing hematite content. The hematite ores are greatly impoﬁ$rished in
tourmaline relative to specimens of equivalent hematite content from higher
iron ore beds of the Pentecost Sandstone, This implies that there has been
strong concentration, probably due to winnoWing,;in;the ores but not in the
rest of the iron-rich succession. This may also account for the thick devel-
opment of the hematite forming the ore beds, which is in contrast to the rapid
alternation of quartzite, hematite quartzite, and. hematite, in the overlying)
beds of the Pentecost Sandstone. |

Within the ores and the overlying hematitic Pentecost Sandstone,
cross-beds indicate transport from the-southeast'insteag'of from the north-
east and northwest as in the rest of the Kimberiéy\..;(‘}:rou‘p . The implications
of this are uncertain since the Elgee’Siltstone.an&‘the lower peds of the
Pentecost Sandstone to the southeast of Koolan Island are not ferruginous.
Also the cross-beds examined on Cockatoo Island iﬁdicate transport from the
southeast, but are of different type viz. very thin (5 cm to 8 cm thick) and
lensing, whereas the majority of those measured,eléewhere are thicker (15 cm
to 0.6 m), are more persistent laterally, and have steeper dips relative to
bedding. It is thus possible that those beds indicating currents from the
southeast are related to reworking and do not indicate the primary direction
of transport as the others probably do. The weight of evidence from the
surrounding area indicates derivation of the sediments from a general north-

erly direction. This is inferred for the ores as well.

Ripple marks within the sequence (e.z. in the Arbitration Cove Sand-
stone Member of Koolan Island) indicate that deposition took place in relat-
ively shallow water.

Conglomerates in the ores suggest that deposition took place near
a shoreline, and it is poséible that the ores represent heavy mineral concen-
trations on a beach or on a near-shore bar. The distribution of the ores in

an elongate west-northwest trending belt suggests that the inferred shoreline
was also of this trend.

3
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TABLE

COMPOSITION OF IRON ORES, BEACH SAND AND IRON FORMATICHN

(1) (2) (3) (4)

Yampi New Zealand Hamersley Biwabik Iron
Ore Beach Sands Ore Formation

Fe203 89.6 81,8 856 40,8

3102 31 n.d. 5)05; 46,1

TiO2 ()5S 7.94 0.06 0.04
Jliel0] 0,01 0.67 0.3 0.66
V2O5 n.d. 0.46 n.d. n.d.
P205 0.08 n.d. 0.21 0.07

1. Average Yampi Iron ore (Reid, 1965; MnO from Canavan & Edwards, 1938).
2. Average New Zealand titano-magnetite beach sand (Williamé, 1965) .

3. Average Hamersley Iron ore (complied from MacLeod and Halligan, 1965;
Campana, et al, 1964).

4. Average composition of Biwabik Iron Formation (James, 1966) .

TECTONIC HISTCRY

e

: \
The tectonic history of the area is summarized in Table 6, Evidence
for the age relationships of the various events if not available from the
Yampi Sheet area has been taken from other Sheet areas e.g. Charnley and

Lennard River.

Notable features of the tectonic history of the Yampi Sheet area
include evidence of minor uﬁlifts during deposition of the Kimberley Basin
succession. As a result of these minor uplifts unconformities are present
at the base of the Elgee Siltstone and the Yampi Member of the Pentecost
Sandstone and possibly at the base of the King Leopold Sandstone.

This is the only area in the Kimberley region where significant
post-Kimberley Group metamorphism has been found. This metamorphism of
'platform-cover' rocks is unusual. The age of this metamorphism is uncertain:
rocks affected by it have given ages of 1550 m.y.and 600 m.y. (Bennett &
Gellatly, 1970) but these need to be further substantiated.
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The strong overfolding and reverse faulting apparently belongs to a
late (ca. 600 m.y.) period of deformation and can be correlated with a period
of deformation of similar age and style in the Oscar Range Inlier in the Lennard

River Sheet area.

The coastal 'submergence' may be partly tectonic but is probably at
lecast partly a result of glacio-eustary. J.N. Jennings (pers;comm.) by
studying the burial by tidal flat muds of longitudinal sand ridges in the Derby
area has demonstrated that some of this submergence is as recent as 4000

years B.P.
i W ECONOMIC GEOLOGY

The 6nly economic mineral produced in the Yampi Sheet area is iron .
ore, mined at Yampi Sound, Small amounts of copper and muscovite have been
mined in the area, but the deposits are not now considered economic. At the
time of this survey mineral exploration of the Precambrian basement rocks was
being undertaken by Pickands Mather International, and oil potential of the
Caming Basin was being investigated by West Australian Petroleum Pty Ltd.
Other aspects of economic geélogy in the region include tidal power resources,

ground water, and road construction material.

MINERAL DEPOSITS

Iron Ore

Iron ore, the only mineral mined within the Sheet area, is quarried
on Cockatoo and Koolan Islands. Minor iron deposits are also known on adjacent
islands, but none have been developed. All of the iron ore bodies are beds of
detrital ironsands at the base of the Yampi Member and Pentecost Sandstone

formation.

Iron ore, has been quarried from Cockatoo Island since 1951 and from
Koolan Island since 1965. These operations are administered by the Dampier
Mining Company Limited, a wholly owned subsidiary of Broken Hill Pty Ltd.
Until recent contracts with Japan were negotiated, all ore produced from Yampi

Sound was shipped to BHP's steelworks at Newcastle and Port Kembla,

Table 9 lists the total ore produced from each island to Dééemberg
1966. This amounts to a production of 20 million long tons of iron ore valued
at $A41 million. The assay value of this ore was approximately 64 percent Fe.

Some average assay values of specific Yampi iron ores are given in Table 8.

-\f\
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SUMFARY OF TUCTOMIC HEISTORY ~ YAK{PL SHEET AREA

ERA DEPOSITION IGNEOUS EVEHTS TECTbNIC EVENRTS HETAMORPHISH REMARKS
Coastal auds and sands; - Drovalng of Yampi Constline -~ Could be due to glacio-euatasy,
slluvium Continued until 4000 yenrs B.b.
CATROZOIC
Minor detrital depoaita cainly - ' HAJOR PERIOD OF EROSION - Development of laterits profile
on Daxpler Peninsula and subssquent erosion
MES0Z01C Deposition of Kesozoic - Gentle wnrping and submergence - In southwest onlys overlap
aedinenta on to Precanbrian
Deposition of Devonian to - - - Mainly in extreme south,
Permian sediments Conglomeratea probably
PALAROZOIC aquooglacial in part.
HAJOR PERIOD OF EROSION
o - Overfolding end reverse faulting: - Abowt 600 m,y,: Correlates
folds trend northwest with date of tectonisn in
Oscar Rangs
=] - HAJOR PERIOD OP EROSICN B = Ko geological record of perdiod
from about 1700 m.y, to 600 m,y.
= -~ Folding along dominant northwest Second Amphibolite and andnlusite
and subordinate northeast axes; Hetamorphism granofels in northwest;
faulting mainly north and north- age uncertein
wast
o Intrusion of Hart Dolerite - - =
and Wotjulum Porphyry
Hinor north and northeast L Cause local fault control of
faulting Hart Dolerite
Depoaition of Speewph and Extrusion of Carson Volcanics = Minor unconformities at base
Kimberley Groupa of Yampl lMember, Elgese
Siltstone, and posaibly King
Leopold Sandstone
MAJOR PERIOD OF EROSIORN
= Folding and faulting: faulting - Follation and lineation
at lesst partly transcurrent developed locally in granite
- Intrusion of banmic dykes - - -
- Intrusion of plutonic granites: - - -
Lennard, Kongerow and Cone Hill
Granites, Secure Bay Adamellite
ete.
- Intrusion of sub~voleanic - o =
porphyriess Mount Disaster
Porphyry and lNondooma
Granite
- Extrusion of thitewater
Voleanics
i . PERIOD OF EROSION - Cobblea of Voodward Dolerite
noear base of Whitewnter
voleanics in Lennard River
Sheet area
- ' Intrusion of Nellie Tonalite - = Ungertain age
and early phase of Kongorow
Granite
- - Polding elong stesp aouth~ First metamorphism: Two phase metamorphism in
east and southwest axes gernet and andalusite Charnley and Lenmrd River
in gouthwest: chloritoid areas
widespread, subsequently
eonverted to biotits .
- Intrusion of Woodward - - -
Dolerite
PARCHARAN Deposition of Halls Creek - - - Probable eugecsynclinal

Group

sedimenta
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The iron ore deposits of Yampi Sound are described briefly below.
This information is taken from Reid (1965). For further details on these
iron deposits, reference can be made to the published reports by Campbell
(1909), Canavan & Edvards (1938), Comnolly (1959), Edwards (1953), Finucane
(1939), Harms (1959), Montgomery (1920), and I.W. Reid (1958, 1965).

Cockatoo Island. The Cockatoo Island orebody lies on the southwest
side of an overturned syncline (see Frontispiece). The orebody is 2,100 m
long at sea level, strikes at 120° and has overturned dips 500 to 60° south~
west, except in its upper part where the dip locally increases to 85°. The
orebody forms a sea cliff and there are no hanging wall rocks., The orebody
is conformable to the footwall rocks and extends for at least 60 m below sea
level, Drilling penetrated the normalA(northern) limb at a vertical depth
of 510 m (about 750 m around the trough of the fold)-but intersected only
thin bands of hematite in hematite-quartzite.

The orebody has a high-grade zone and a low-grade zone., The former
extends the full length of the body and is from 5 m to 40 m thick. It consists
of steely blue, almost pure hematite ﬁ;eu(Table 8), hard in outcrop, but in

places below the surface is a friable, uncemented iron sand.

TABLE 8
AVERAGE ASSAYS OF YAMPI IRON CRES

‘ 1 2 5] 4
Fe 67.0 58.0 69.0- 57.0
SiO2 Ned 4.6 0.4 6.0
A1203 1.2 55 0.2 6.0
TiO2 0.2 0.5 Tr 0.4
P A 0.02 .14 0.02 0.05
S 0.002 0.05 Tr Tr
H20 0.6 5.9 0.4 6.0

1o Main Orebody - Koolan Island

2. Canga - Koolan Island. |

3. High grade zone - Cockatoo Islands'

4. Low grade zone - Cockatoo Island. The average composition of different
parts of this zone varies because of large lateral variation in its
hematite content. (Data from Reid, 1965).

| $0
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The low-grade zone lies northeast of the high-grade zone and is
1400 m long with a maximum thickness of 30 m and a maximum depth of 130 m.
It comprises a large number of friable lenticular beds, between 1 cm and
several metres thick, which range from hematite to rich hematite-sandstone
and hematite-rich schist. The average grade of these beds decreases with
increasing distance from the high-grade zone, and also with increasing depth
from the surface. Along étrike and down dip the beds become harder and more
siliceous and pass laterally into hematite-quartzite and hematite-sandstone.
In a like manner to minor orebodies on Koolan Island, the low-grade zone has
been formed by leaching of silica from hematite-quartzite and hematite-schisi,
leaving them friable and porous and with a flatter dip near the surface,

because of slumpihg.

The footwall rocks immediately northeast of the low-grade zone are
hematite sandstone and hematite quartzite, which do not dip less than 50°.
The capping of canga, now removed, was from 6 m to 20 m thick, and lay across

high and low-grade zones, and partly on footwall, at about 125 m above sea level.

Koolan Tsland. The Koolan Island orebodies, which are locally con-

glomeratic, are folded into an overturned syncline, and a closed overturned
anticline. The syncline plunges 8° to northeast and the axial planes strike
northwest at 1350 and dip at 40o to 450 southwest, This ore bed can be traced
with few breaks from sea level on the southwest side of the Island, arcund the
noses of the folds to sea level and to the anticline in the northern part of

the island. The ore beds appear again on West Ballast Island.

There is one major and four minor orebodies. The main orebody is
2000 m long, up to 30 m thick, and the dip ranges from 45° southwest at the
west end to 65o southwest at the east end. Its highest point is 180 m above
sea level and it is known to extend at least below sea level. The ore is high
grade -« (Table 9), and although hard in surface outcrép,'much of it is porous
and friable in depth. The footwall is hematite quartzite and schist, and the
hanging wall is grey chlorite schist. Several hundred feet of non-ferruginous
quartzite with minor siltstone and schist structurally overlie (stratigraph_
ically underlie) the chlorite schist conformably. Both walls of the orebody
are sharply defined, although the schist is ferruginous close to the orebody
and there is some rich hematite quartzite locally on the footwall. The
conglomeraiic ore is mostly cavernous owing to leaching out of quartzite
pebbles. In places, however, the original pebbles remain: these unleached

hematite conglomerates are too siliceous to be classified as ore.
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TABLE
Iron Ore Production - Yampi Sound (to December 1968)

PERIOD CENTRE ’ HOLDING NAME OF LEASE OR HOLDER QUANTITY ASSAY % Fe VALUE SA
: (Long tons)
.1951 - 1965 Cockatoo Is, M,L.s 10,11,12 & 43 Aust. Iron & Steel Pty Ltd 11,143,111 63.33
24,200,653,38
1965 Koolan Is, M.L.s 50 to 60 Aust. Iron & Steel Pty Ltd . 1,059,648 64448
1966 ~  Cockatoo Is.  I.L.s 10,11,12 & 43  Dampier Mining Coy Ltd 1,251, 383 63.90
A 6,226,310,00
1966 Koolan Is, M.L.s 50 to 60 Dampier Mining Coy Ltd 1,363,7782 63,61
1967 Cockatoo Is. MeLes 10,11,12 & 43 Dampier Mining Coy Ltd 678,497 ) 65.15 :
) ) . 4,757,806,00
1967 Koolan Is, M.L.s 50 to 60 Dampier Mining Coy Ltd : 1,538,3753 65.69
1968 Cockatoo Is,  M.L.s 10,11,12 & 43 Dampier Mining Coy Ltd ) 1,364,725 63,99
_ f ' , . ' ‘ 55997,493.05
1968 Koolan Is, M.L.s 50 to 60 Dampier Mining Coy Ltd 1,413,5464 65,70
TOTAL IRON ORE 19,954,409 63,92 - 41,182,262,43

Statistics from W.i. Mines Department, Perth

1. Australian Iron and Steel Pty Ltd, a subsidiary of Broken Hill Pty Ltd. Iron ore production now administered by Dampier
Mining Coy Ltd, a further sub81d1ary formed in 1966,
HOTE: VNot included in statistics is 40,50 tons of iron ore valued at $24 produced from Koolan Is, in 1910 for flux purposes.
2. Includes exported to Japan, 141,346 tons, assay 65.79% Fe, value $A1,045,711.09
3 " " 64,810 oo 67,27% Fb, " 8A 496,729.,00
4. " 1" " " 91’412 n " 67 02% " ' A 697 516 05
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The four minor orebodies occur in the anticline on the north side
of Koolan Island. Of these the BEastern and Mullet orebodies are considered
small and unimportant. The Acacia and Barramundi are the best o the minor
orebodies but they deteriorate rapidly in grade and thickness dovm dip. The
Acacia orebody consists of cavernous hematite and rich hematite conglomerate.
It is 1800 m long, up to 13 m thick, and dips at 350 to 40° southwest. The
Barramundi orebody is of cavernous hematite, 1150 m long and up to 8 m thick,

It ranges in dip from 10° to 45° southwest and thins rapidly down dip.

The hematite conglomerate consists of pebbles of quartzite, hematite
quartzite, quartz, and jasper, up to 15 cm in diameter, set in a matrix of
hematite or siliceous hematite. Most of the pebbles have sharp contacts with
the matrix, although some are slightly replaced at the margin., Some contain
thin parallel laminae of hematite. This hematite conglomerate is well
developed at the west end of the main orebody, and in the minor orebodies,

where the pebbles are stretched and rolled in anticlinal noses.

A deposit of canga up to 30 m thick overlies the central part of
the main orebody and the adjacent footwall. A similar but much smaller deposit
lies on the south side of the Acacia orebedy.

An acid porphyry intrusion (Wotjulum Porphyry) cuts across the west
end of the main orebody at Phil Cove. This porphyry was irtruded prior to ths
folding of the Pentecost Beds and was subsequently regionally metamorphosed
along with the Kimberley Group.

Other Tslands. A thin, contorted bed of hematite occurs on an isthmus

on the east side of Irvine Island. Hematite is also exposed in a broad anti-

‘clinal fold at the foot of a steep cliff, below several hundred feet of

hematite qu?§¢2it€AiFThe ore is also associated with schist and extensive
hematite conglomerate. Hematite, canga, and schist occur on West Ballast
Island, southeast of Koolan Island. Hematite is also recorded from a small
island in the northwest part of Talbot Bay (Harms, 1959).

Reserves. The ore reserves of Cockatoo Island have teen estimated
at 21 million tons, down to 40 feet above sea level, at an average grade of
66% iron and 5 million tons of canga at an average grade of 58% iron. The
Acacia orebody on Koolan Island is estimated to contain 12 million tons of

ore averaging 60% iron.

143
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Copper

Minor copper mineralization is widespread in the Precambrian rocks
of the Yampi Sheet area., Most of the deposits are associated with veins and
reefs of quartz and with silicified, sericitic shear and fault zones. These
occurrences are restricted mostly to a belt of Halls Creek Group that extends
south and southeast from the Little Tarraji River area. Similar metamorphic
rocks in the Townshend River - Mount Nellie area, north of Oobagooma, contain

copper mineralization but not in economic amounts.

The only copper ore mined from the younger Precambrian has been at
the head of Coppermine Creek near Yampi Sound. This deposit is associated
with quartz veins impregnating a sericitized and carbonated quartsz porphyry
which intrudes the Kimberley Group. There'are minor occurrences of dissém—
inated chalcopyrite in the Carson Volcanics and nodiilar sedimentary copper in
the Warton Sandstone.

Copper Production. Table 10 shows the total copper production
recorded from the Yampi 1:250,000 Sheet area. This ore was mined during the
period 1905 to 1920, when 109.52 tons of copper ore containing 25.92 tons cof
metallic copper, valued at 843,418, was produced. Copper ore produced prior
to 1914 and; not reported to the Mines Department probably amounted to less than
350 tonms.,

TABLE 10

REPORTED COPPER PRODUCTION - YAMPI 1:250,000 SHEET AREA

CENTRE LEASE NAME PERIOD QUANTITY METALLIC VALUE
Tons Content A
Tons

Monarch ML227H Holbrook 1915 4,22 0.94 128.00
Group ML228H Abagama 1615 8.97 1.82 272.00
Coppermine  ML221H Yampi Sound 1914 38.50 9.21 852.00
Creek ML221H Copper Mine 1915 54 .36 13.59 2094,00
Sundry Persons 1916 3.47 0.36 72.00

TOTAL 109.52 25.92 3418.00

——_w
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Geological Investigations. Geological information on the various

copper deposits of the area is given by Maitland (1919), Simpson (1952), Harms
(1959), and Low (1963). An extensive study of the copper mineralization in

the area was made by Western Mining Corporatioﬁ Ltd, during their tenure of
Temporary Reverse 1593H (December 1957 to October 1960). This company conducted
a series of reconnaissance and detailed geological, geochemical, and geophysical
surveys over the metamorphic rocks and adjacent terrain, and subsequently drilled

prospects near the Little Tarraji River, at Grants Find, and at Wilson&" Reward.

The various phases of this exploration programme are described in
unpublished company reports by Woodall (1957), Triglavcanin (1958), ﬁarper
(1959), and D. Reid (1958, 1959).

A compilation of the previous work on the copper deposits of the
Yampi area has been published by Sofoulis (1967).

Little Tarraji River Deposits. Copper mineralization was first
reported from this area in 1905, the general locality then being referred to

as ‘east of Mount Nellie'. Abandoned groups of copper workings in this area
are shown nov on the accompanying geological map as Grants Find, Tarraji, and
Monarch Group. Further workings north of the Monarch Group are known also as
Wilsons Reward or Berylton.

The copper mineralization of the Little Tarraji River area is
associated with veins and reefs of quartz which occupy faults or impregnate
sericitized shear zones in steeply dipping sericite-chlorite-muscovite schists,
slates, meta-arenites, and amphibolites of the Halls Creek Group. These rocks
are intruded, and flanked to the east and west by granite of the Lamboo Complex.

Reid (1959) (reported in Sofoulis, 1967) has estimated reserves of
11,000 tons of 1% to 2 percent copper ore for the Grants Find prospect and has

suggested persistence of mineralization to a depth of at 1east~12Cﬁﬁ?‘7?ﬁt»

Townshend River — Mount Nellie Area, Several small copper showings
are associated with quartzitic sericitic shear zones in the Halls Creek Group
north of Oobagooma. The principal showings are referred to as Mangrove
Prospect and Townshend River A, B, and C Prospects (D. Reid, 1958), (Simpsen,
1952). None of the deposits are economic,

Some thin quartz veins up to 30 cm thick cutting pelitic and semi-
pelitic phyllites of the Halls Creek Group near Marboo Pcol on the Townshend
River contain up to 10% of malachite. The patchily mineralized’ veins are
very scattered, and none of those found are large enough to warrant further
investigation.

14




132

Mondooma Copper Prospect. Some copper workings located 5 km west-

northwest of Mondooma Yard were described by Harms (1959) as the Mondooma Copper
Show. Simpson (1952) and Low (1963) referred to the same workings as the
Robinson River Copper Mine,

The workings are in a belt of Halls Creek Group which extends south-
easterly from the Little Tarraji River deposits. They are immediately north of
the Robinson River, in a prominent northwest trending ridge that rises 50 m
above plain level. Lennard Granite flanks the ridge to the northeast.

A prominent quartz reef, sub-parallel to the schistosity of the
metasediments, can be traced for about 130 m along the crest of the ridge.
Copper staining is visible over about half this length. The major mineraliz-
ation and workings are near a col about nidway along the crest of the rJdge
Harms (1959) noted that the reef, where copper-stained, ranges from 1 m to 5 m
wide, but is barren over most of this width. Primary copper mineralization is
apparently confined to soft ironstained and kaolinized lenses up to 0.6 m wide,
from which secondary carbonates have been derived. The vein contains crystal
quartz displaying comb-structure. Most of the crystal surfaces are coated with
malachite and limonite, particularly on the northwest side of the col. Here
blasting of the quartz vein has exzposed the southwesterly-dipping hanging wall

of friable phyllitic arenites, which are unmineralized.

A shaft has been sunk to about 5 m in the middle of the col, on the
northeast side of the ridge. It is apparently following the thickest develop-
ment of the quartz.vein, which here shows small stainings of carbonate. Some
small scratchings and pits are present along the ridge to the southeast of the

col, but the quartz vein appears to thin rapidly in this direction.

Sporadic quartz-tourmaline veins intrude the arenite sequence a few

yards southwest of the ridge, but appear to be unmineralized.

Reconnaissance by Western Mining Corporation Ltd failed to reveal
any significant mineralization other than that already known, although a large

number of quartz veins with sporadic rich showings of iron oxides occur through-
out the belt (D. Reid, 1958).

Small shafts near the old Mondooma Yard are reputed to be gold
workings of early Chinese in the area, but no further information is available.
Exposures are very poor, though quartz veins and quartz rubble are abundant.
The country rocks are phyllites of the Halls Creek Group.

.
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Limestone Springs Copper Prospect. There are shallow workings 3 km

north of Limestone Springs in a belt of low bouldery rises consisting of
sericite schist, phyllite, micaceous quartzite, and amphibolite. These rocks
trend northwest and dip steeply to the southwest, and are a further south-
easterly extension of the Halls Creek Group from Mondooma. The sequence is

intruded by a vein of massive quartz, which appears to pinch out along strike.

The southernmost amphibolite band (Fig. 37) is gossanous, with an
ironstone capping. Copper mineralization is present in this ferruginous
boxwork, in a thin ferruginoﬁs quartz vein, and also in the micaceous arenites
adjacent to the dolerite, over a lehngth of nearly 80 m. The copper is mainly
malachite, chrysocolla, and according to Harms (1959), chalcocite; and these
minerals are found as chunks or coatings éﬁcupying fractures, veins, cracks or
interstices in the arenites. Minor pyrite ié present. The gangue minerals
are quartz and geothite. An inclined shaft or pit (pit 1, Fig. 37) about 6 m
deep by 5 m by 2.5 m has been sunk at the southeastern end of this mineralized
zone. A smaller pit or trench (pit 2) has been opened 9 m to the northeast of
pit 1, and a small costean dug at a point 45 m along strike to the northwest.

The quartz vein to the northeast appears to be unmineralized,

There is no official record of production from this area, and from
the paucity of mineralization the prospect does not ‘appear to warrant further

worke.

Warton Sandstone Copper Occurrences. The main siltstone member of

the Warton Sandstone carries significant copper mineralization about 9 km
north-northwest at the northwest end of a narrow arm of Slug Bay (1583E, 29355N).
At the former locality the copper occurs as disseminated spots of malachite

in pale grey chert with ferruginous bands, and associated siltstone, and is
concentrated mainly in thin nodular hematitic beds up to 20 cm thick which. are

locally gossanous and have cavities lined with malachite. A chip sample over
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a true thickness of 26 m contained the following metal concentrations (in ppm):
Cu 1200; Pb 6; Zn 20; Co 40; Ni 15; Sn 2; Ag O.4; Au 3; Mo.6. Most of the

copper in this zone occurs in the top 2 to 3 m.

Since this mineralization occurs over 26 m of section and has been
traced about 15 km away along strike, it is one of the most significant copper

occurrences in the area, and appears to warrant further investigation.

Copper Mine Creek Deposit. The only copper ore mined from the younger

Precambrian has been that from the Yampi Sound copper mine. This mine is on the
mainland at the head of Coppermine Creek, about 16 km south of Cockatoo Island.
Low (1963) referred to this deposit as Yampi Sound copper deposit, Water Point.
Figure 38 is a locality map and plan of the Copper Mine Creek workings.

The mineralization is localized in a probable fault zone and consists
of copper minerals associated with quartz veins which impregnate sheared,
sericitized, and carbonated quartz porphyry. Maitland (1919) recorded that
the width of the lode at this deposit ranges between 15 m and 2 m and that it
underlies dips to the east. Ore mined from this deposit was described by
Simpson (1952) as containing masses of chalcocite, associated with malachite,
cuprite, atacamite (copper oxychloride), and brochantite (basic copper sulphate).
The deposit has not been worked since 1915. Reported production for the years
1912 to 1915 was 92.86 tons of copper ore containing 22.70 tons of copper
valued at $A2,946.

It is possible that the porphyry contains further mineralized zones.

Amphibolite Prospect. Sporadic copper mineralization, associated

with iron oxides, is exposed along a shear zone in the younger Precambrian Hart
Dolerite north of Rough Triangle prospect. The shear zone is intensely seric=-

itized and contains patchy silicification and minor quartz veins.

The mineralized shear zone is part of a strong fault which can be

traced on air-photographs for several kilometres to the north and dies out to
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the south in the Rough Triangle area. The line of mineralization has been
prospected by three Shallow pits sunk in a gossanous ore consisting of a
misture of malachite, bornite, cuprite, and iron oxides. However, no

copper production has been reported.

Muscovite and Beryl

Stuarts Mica-Beryl Mine. Muscovite and beryl have been produced

from a composite quartz-pegmatite dyke which crops out near the Kimberley
Downs-Mondooma track about 6 km south of Mondooma and 9 km north-northwest of
Limestone Springs. The mine, known as Stuarts Mica Mine, was last worked in

1949 (as P.A. 58) for mica and beryl.

Production of 31.25 1b of muscovite valued at $A9.24 and 3.5 tons of
beryl containing 38.85 units of Be0Q, valued at $A593.40, was reported to the
Western Australian Mines Department. Harms (1959) reported a mica production

of about 150 1lb.

General Geology. The composite quartz-pegmatite dyke, containing

the mica deposit, intrudes a belt of amphibolite (metadolerite), biotite-
muscovite quartzite, and garnet-muscovite schist of the Halls Creek Group-
Both the dyke and metamorphic rocks trend northwest and dip southwest at 450
to 750. A large body of granite porphyry of the Lamboo Complex flanks the

metamorphic rocks about 1.5 km northeast of the deposit.

This geological setting is almost identical with that of Gussys Mica
Mine on the Barker River, about 20 km to the southeast in the Lennard River

Sheet area.

Pegmatite and quartz cover an area of about 270 m by 20 m at the
deposit locality. The pegmatite phase, which consists of quartz, microline,
tourmaline, muscovite, and minor beryl, extends for 180 m southeast of the

deposit. There it intrudes amphibolite and psammites, and forms boudings,

SR
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lenses and veins up to 3 m thick. The muscovite in the pegmatite forms books

up to 8 cm diameter.

At the southeast end of the mine a dyke 9 m wide of massive white
quartz cuts across the strike of the amphibolite-psammite sequence. This
quartz vein intersects the pegmatite, and becomes sub-parallel with it
(Fig.'§9). Very coarse muscovite books appear in the composite quartz-
pegmatite dyke from this point of intersection northwestwards. Some of the
large books are associated solely with the massive quartz, but the largest
and best books of mica are developed at the contact between pagmétipe and the
quartz vein (see section, Fig. 39). In some areas the wall rock adfgihag to
the pegmatite is a highly folded psammite intruded by thin veins of quarfg\ﬁ

S

and tourmaline. W

The southeastern part of the deposit has been tested with pits and
-trenches over a length of 100 m. The largest trench measures 8 m by 3 m and
exﬁoses fresh mica books, quartz, and pegmatite° The coarse books have random
orientation and in some instances are slightly deformed. The largest books
seen measured 60 cm by 30 cm and books 25 cm across were common. Smaller books
averaging 15 cm across are scattered around all of the excavations, but are

generally weathered and slightly stained.

Little beryl was found during 1966, However, Harms (1959) recorded
that beryl crystals up to 15 cm across have been recovered from the deposit,
although most beryl production was derived from adjacent eluvial soils. Some
of the beryl was semi-transparent and, according to Harms, could yield gem-

quality stones.

The mica deposit is far from exhausted. Small~scale production of
high-quality mica would be possibility from this prospect if warranted by

demand and price.

~

~

¢
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FIGURE 39

Fig.39 : STWART'S MICA - BERYL SHOW , WEST KlMBERL;EY
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PETROIEUM

One test well for petroleum (Lennard 0il, N.L. ~ Napier No. 4) has
been drilled in the Sheet area. This was a dry hole. Other test wells for

petroleum have been drilled to the south (West Australian Petroleum Pty Ltd -
Fraser River No. 1) and southeast (Lennard 0il Napier Nos 1, 2, 5) of the
Yampi Sheet area. No significant indications of hydrocarbons have been found

in any of these wells.

The suggested overlap of Cretaceous rocks on the Precambrian has
important.implications in the search for petroleum, especially in the Dampier
Peninsula and offshore areas to the west, The absence of upper Palaeozoic ard
lowver Mesozoic beds means that some of the possible hydrocarbon source beds

are absent, but the overlap increases the possibility of stratigraphic traps.

An aeromagnetic survey carried out over King Sound (West Australian
Petroleum Pty Ltd, 1967) indicated a probable northwesterly extznsion of the
Oscar Range structure ('The Oscar Ridge') and also a series of closely-spaced
northvest-trending anomalies which probably reflect the structure of the

underlying Precambrian,

ENGINEERING GEOLOGY

Tidal Power Resources

A large tidal range coupled with suitable physiographic conditions
has led to the investigation of some bays-and inlets of this area as possible
sites for the generation of electricity by tidal power.

Gibb Maitland (1921) earlier commented upon the possibility of
harnessing the energy of some rivers and of utilizing tidal flow as a mears
of providing the cheap power requirements needed to develop the iron ore
deposits at Yampi Sound. These requirements were subsequently met by

conventional methods.

In recent years the technical aspects of a Kimberley tidal power
scheme were examined by the Public Works Department. These investigations
were directed by Lewis (1962), who assessed the various sites along the
Kimberley coast and suggested that such a scheme was feasible although not

economic at the present time,

His investigations were prompted by the potential of a big pewer

demand caused by mineral discoveries in the Pilbara, Kimberley, and Northern
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Territory. It was also foreseen that such a scheme could eventually supply

peak load requirements to industrial centres in other parts of Australia.

A possible tidal power site is shown in Figures 45 and 46. Of the
various sites examined, the most promising in terms of pover outlet per mile
of dam was Walcott Inlet (Lewis, 1962). This site has an area of 250.3quare
km and a maximum mean effective tide of 11 m. The adjacent site at Secure Bay
with an area of 63 square km and a similar mean effective tide was also corgsid-

ered as a further possibility.

Geological aspects of these two sites are contained in a preliminary
report by Gordon (1964), who concluded that most of the problems associated
with the development of such a tidal power scheme appear to be engineering

questions involving the constraint of tidal forces, rather than geological
difficulties.

A mijor practical problem to overcome would be the economic convey-
3 :

ance of electricity from such a remote area.

HARBOUR_FACILITIES

Deep~water pdrt facilities catering for the iron ore industry of
Yampi Sound are established at Cockatoo and Koolan Islands. With a mean
effective tide of about 10 m and a variation up to 2.5 m between empty and
loaded position of ore ships, loading facilities have been designed to cope
with a maximum variation o« about 14 m. This is effected by means of =
hinged shuttle boom which can be extended over the ship's hatches and elevated
14; or depressed 5° to cope with the variation. Jetties con51st of steel
dolphins interconnected with walk=ways.% They are treated electrochemically
to prevent rust and corrosion, which in these parts would present a constani

problem because of tidal variation giving alternate exposure of piles to salt
water and air,

Derby and Broome, the only ports serving the mainland of this West
Kimberley region, are south of the Sheet area. Many natural harbours which
are found along the coast could provide good anchorage. However, these natural

sites are situated in isolated areas and are backed by steep cliffs and inacc-
essible terrain.

The harbour potential of the coastline has been comment&d upon by
Easton (1921). More recently, the possibility of establishing a further deep
water port to serve the West Kimberley region was examined for the State
Government by G. Maunsell and Partners (1960). Collier Bay, lying in the




FIGURE 40

Fig. 40a Coastal breaches southeast Talbot Bay (1630 E, 29370 ), Possibl e
tidal power sites, Same sites shown in Figure below, (GSWA neg,) JS

Fig, 40b Coastal breaches southeast Talbot Bay, Ridges of Penteccst Sandstone
(to right) and overturned #arton Sandstone (to left), Flooded areas of
Elgee Siltstone and upper Warton Sandstone (between ridges) and Carson
Volcanics (extreme left), (GSWA neg,) JS
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northeastern part of the Sheet area, was regarded tentatively as a possibility,
in particular Secure Bay which had the advantage of deep-water as well as
weather protection. Detailed bathymetric data for this Bay were subéequently
recorded by the Public Works Department during their investigations for a

tidal power scheme in this area,

Bathymetric data as shown on the map Sheet are taken from Admiralty
Charts prepared by the Hydrographic Service of the Royal Australian Navy.
Tidal charts for the mainland ports and Yampi Sound are available from the

Harbour and Lights Department, Fremantle.
WATER SUPPLIES

Mean annual rainfall in the Yampi Peninsula increases from 75 cm in
the south to 100 cm to 112 cm in the north. Consequently, surface water is
abundant and is adequate for the present limited pastoral development. Few
bores exist and little is directly kmowm of groundwater potential,

Surface water is common in the area of Kimberley Group rocks, and
occurs in waterholes, rock pools, and spring-fed streams. Springs emanate
mainly from fractured sandstone, and from junctions of sandstones with dclerite.
In their lower reaches, the major watercourses contain large pocls which are
rock-bound or are maintained by underflow from river channel alluvium. Steep-
sided sandstone plateaux and islands with limited catchments have sireams
which dry rapidly after the 'wet'. It is thus difficult to obtain fresh

water in such places, especially upon the islands of the Buccaneer Archipelagd.

Salinites of all waters are between 100 and 300 ppm. The area of
metamorphic and igneous rocks has little surface water, although major rivers
(e.g. Robinson River) contain semi-permanent pools. -The metasediments and
granite outcrops are locally mantled with eluvial debris. The junction of
sheet joints in granite with this eluvial material is often the site of a

low salinity soskage.

The southern part of the Sheet and the Dampier Peninsula is an
undulating sand plain with little permanent surface water. Springs occur
in low topographic situations, possibly drawing water from Palaeozoic

Mesozoic sediments.

Three bores are recorded. Oobagooma Station bore is shallow and

obtains vater from alluvium, Hamilton Bore cuts sub-artesian Permian aquifers,

and a bore some 6 km west of it, also in Permian strata, artesian shallow
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wells in Cretaceous sandstones supply the Mission stations on the Dampier

Peninsula,

Possible subsurface Permian sandstones to the south of the

Robinson River may yield usable water.

Groundwater potential in the Proterozoic rocks is untested. It is
expected that fractured Proterozoic sandstones could yield large supplies.
Siltstone beds in Carson Volcanics and dolerite-sandstone Jjunctions are

congidered worthy of testing.

-Successful bore siting in the metamorphic-igneous rocks is difficult.
Bores should cut thick alluvial secticns, or eluvium mantling low=-level sheet

joints in granite and weathered metamorphic sandstones.

2.
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APPENDIX I - MEASURED SECTIONS

TABLE T

LIST OF MEASURED AND ESTIMATED THICKNESSES OF STRATIGRAPHIC UNITS

Stratigraphic Unit Thickness (Paced - P Locality
in metres (Taped - T
(feet) (Estimated - E)
Speewah Group il 135(449) P 5km east of Mount Nellie
(SI a 1763E, 29162N,
SI b 1758E, 29194N)
i L g2 360(1200) E Cone Hill (1300E, 9220N)
King Leopold L1 1050(3479) P 5km north-northwest of
Sandstone Mount Nellie /1748, 9205)
m i L2 1040(3444) E 4km north-northeast of
' Cone Hill (1280E, 919CN)
Carson Volcanics Cl 1140(3796) i 13km north-northeast of
' Mount Nellie (1798E,
9259N)

" " c2 1080(3612) E 8km north-northeast Mount
Nellie (1752E, 9218N)

Warton Sandstone Wl 510(1685) P 3km southwest of Mount
Dawson (1375E, 8982N)

n " W2 495(1630) E 8km east-northeast of
Compass Hill (1308E,
9026N)

" n W3 340(1129) T 6km gsouth-gouthwest of
the head of Coppermine
Creek (1214E, 9457N)

n L wagx  205(700) E Koolan Island (1345E,
9630N )

" i W5*  160(533) P 10km north of Mt Nellie
(1700E, 9246N)

L u WT - 240(794) T 6km east-southeast of

Slug Island (1670E,
9360N)



Elgee Siltstone

t

"

Warton Sandstone W8*

E1*
E2

E3

E4

E5

B

E7
E8

E9¥*
E10
Ell

El2

E13
E14*

E15

520(1723)

490(1610)

260(850)

200(635)

150(481)

125(425)

110(384)

80(268)
140(469)

38223 )
150(500)
85(279)

95(315)

180(601)
155(518)

170(572)

5km southwest of Shoal
Island (1895E, 9270N)

6km west of. Oobagooma
(1577E, 8885N)

3km northwest of Mount
Dawson (1368E, 8976N)

3km west-northwest of
Mount Olivia (1185E,
9048N to 1203E, 9047X)

Mouth of Kyulgam River
(1318E, 9250N)

Mouth of Lydarrba River
(1365E, 9340N)

10km southeast of
Wotjulum Mission
(1338E, 9415N)

5km gouth-gouthwest of
the head of Coppermine
Creek (1214E, 9459N)
24km southeast of

Nares Point (1350E,
Koolan Island (1365E,
Koolan Island (1382E,
9km east of Wotjulum
Mission (1340E, 9470X)
13km south-east of
Koolan Island (1458E,
8km east of Slug Island
(1670E, 9368N) _

1lkm north of Mount
Nellie (17058, 9254%)

4km southwest of Shoal
Bay (1898E, 9273N)

>

‘%




Pentecost
Sandstone

Lillybooroora
Conglomerate

Cainozoic

(Black Soil)

Alluvium

% Full sequence not preserved.

P1*

p2*

P3* -

P4*

po*

Po6*

i

P8*

P

PzI*

" L

~a

0%

810(2657)

1280(4264)
1355(4516)

360(1200)

1425(1466)

410(1575)

875(2923)

1155(3853)

980(3210)

7(24)
105(55

6(20)

5.5(18)

-

3km west of Mount Dawson
(13528, 8957N)

8km east-northeaszt of
Compass Hill (1312E,
9005N)

10km southeast of
Wotjulum Mission (1335E,
94931)

4km south of Koolan
Island Wharf (1353E,
9600N)

Irvine Island (1119E,

96931)

Cockatoo Island
(Composite Section-Reid,

1958)

Koolan Island, north
side (13%85E, 9635N)

South of Shoal Bay
(a - 1897E, 92841)
(b - 1958E, 9287N)

Southeast of Tagle Point
(a - 2181, 9543N)

(b - 2168E, 9565N)

5km gouth of Townshend
Yard (1662E, 29003N),

2km southwest of Mount
Nellie (1702E, 9126N)

Aem upstream from con-

fluence of Townshend
and Robinson Rivers

(1658%, 8893M)

lkm upstream from con~
fluence of Townshend and
Robinson Rivers (16458
88951)



APPENDIX I fcont)

MEASURED SECTIONS

SPEEWAE GROUP - SI

Thickness
gfeetz

272

25

150

449 Total

Measured section (distances paced) Skm east and north-
east of Nt. Nellie, (SIa-1763E, 29162N), (SIb 1738E,
29194N), Measured by D. Gellatly,

Overlain by Hart Dolerite (ca 1200 feet)

~ Speewah Group

Sandstone; pale grey to grey-brown coarse-grained,
thick-bedded, blocky, poorly sorted quartz sandstone;
cross-bedded with 1 to 2-foot thick foreset units.

" Hart Dolerite ca 5200 feet

Detritus of weathered purple-brown phyllite.

Sandstone; pale purple-grey coarse-grained thick-
bedded massive, poorly sorted silica-cemented quartz
sandstone,

Pebble conglomerate; pebbles of vein quartz and
siltstone 1 inch to 2 inch across, in a coarse-
grained sand matrix (lenses out along strike).

Sandstone; white, pale grey, and red-brown coarse-to
nmedium-grained thin to thick-bedded, blocky, poorly-
sorted quartz sandstone; cross-bedded with foreset
units 6 inches to 12 inches thick; no basal

. conglomerate.

Underlain by Lennsrd Granite

KING LEOPOLD SANDSTONE - L1

Measured section (distances paced) Skm north-east of

Mount Nellie (1763E, 29162N), (1748E, 29204N).
s HEI R
PR i) ',‘a-‘"s;ir-’;"r!(i-‘v-.'y

*Underlain by Hart Dolerite (ca 1200 ft)
(as above)

7

o




Thickness

gfeetz

1054

1865

560 .

347719

Overlain by Carson Volcanics

King Leopold Sandstone

Sandstone; white to pale buff, coarse-grained thin
to thick-bedded, blocky moderately well sorted
quartz sandstone, cross bedded with foreset units

- 8 inches to 15 inches thick; local overturning of

cross beds; current dlrectlon from 010°,

Sandstone; white, coarse-grained, thick-bedded
blocky to massive well-sorted quartz sandstone.

Sandstone; white to pale buff medium to coarse-
grained, thick-bedded, blocky to massive rather

. poorly sorted quartz sandstone.

KING LEOPOLD SANDSTONE - L2

Thlckness

gfeetz

1026

983

724

Paced aba calculated section of the King Leopold
Sandstone 4km north northeast of Cone Hill, Grid
reference: .3OE 29220N. Measures by C.M. Morgan.

Overlain by Carson Volcanics

i

King Leopold Sandstone

Sandstene; white to light grey, medium-grained,
massive, bedding obscure, contains some micaceous
material,

No exposures: probable Hart Dolerite - 158 feet.

Sandstone; white, weathers yellow-brown, medium-—

grained, friable, blocky, no bedding, apparent;
contains tourmaline and muscovite,

Hart Dolerite ~ 400 feet.

Sandstone; white to grey medium-grained, massive,

bedding not well defined; contains minor sericite and
tourmaline.

Hart Dolerite - 295 feet.




364

347

CARSON VOLCANICS -

Sandstone; white fine to medium-grained, flaggy -
no bedding apparent, contains muscovite.

Sandstone; white, coarse-grained, poorly-sorted,
thin-bedded, flaggy.

Hart Dolomite + 2000 feet,

C1

Thickness
Qfeet}

2%

e
86

427

25
200

218

18

Locality, 13km north-northeast of Mount Nellie
(1798E; 29259N). Tape and abney section -
measured by J. Sofoulis and G. Derrick.

Overlain by Warton Sandstone

Carson Volcanics

Tuffaceous agglomerate, sericitic greywacke matrix
with interbeds of poorly-bedded pale-purple, phyllitic,
silty sandstone, megaclasts to 9" long and 4" across.

No outcrop, Scree cover.
Agglomeratic and Amygdaloidal basalt, with thin

interbeds of tuffaceous siltstone and flne grained
silty sandstone,

No outcrcp, Scree cover.

Tuffaceous siltstone, with cherty sandstone and
poorly bedded silty sandstone bands,

Amygdaloidal basal®, with interbedded agglomeratic
bands, some with angular, subangular and rounded

megaclasts up to 10cm across, matrix mainly green
chloritic schist.

No outerop, Scree and river wash.

Tuffaceous agglomerate, with bands of altered
amygdaloidal basalt and agglomeratic basalt,

Tuffaceous agglomerate scree.

Tuffaceous agglomefate, with founded, angular and
subangular megaclasts to 8cm across. Greenish and

grey green greywacke matrix with thln sericite and
chlorite schist bands,

=?//




33

172
86
86

15
61
115

104

178

47
I

152
51

150

300

98

408

Basalt, fine grained, greenish, generally massive
with chlorite schist bgnds.

No outerop, soil ccver.
Scree cover of sandstone and silty sandstone.

Feldspathic sandstone and silty -sandstone, greenish,
purple-red and grey sericitic sandstones.

No outerop, soil cover,
Siltstone, dark grey, fine grained.

Tuffaceous siltstone, dark grey, fine grained,
foliated rock.

Siitstone, dark grey-green, laminated, thin-bedded and
flaggy fine-grained rock,

Basalt, altered, fine-grained, greenish-blue massive
rock with acicular mafic minerals gnd abundant
epidete., Minor pyrite associated with thin epidote
veinlets, Thin chloritic schist partings parallel
to bedding prominent in lower part.

No outcrop, soil cover.

Quartz scree, probably quartz-filled strike fault.
No outcr6p9 soil cover, sandstone screc locally.
Feldspathic quartz sandstone, pale green, grey

white, massive, blocky, medium-grained and even-
graiaed, current teds locally, thin foresets to 8cm

" thick.

Basalt, amygdaloidal, fine-grained, green, massive
rocks with elongated and flattened amygdales to 3cms
across, miner quariz lenses and thin veinlets to fem
thick. :

No outerop, soil cover.

Basalt, massive fine-grained, greenish, locally
foliated and altered to chlorite schist, scattered
pyrite grains.

Chlorite schist, altered basaltic rocks with thin mud-
stone and siltstone interbeds. Minor malachite stain-
ing in upper part associated with irregular blebs and

thin veinlets of quartsz.

AV



344 Scree of King leopold Sandstone cobbles and boulders,
‘schist plates and fragments, occasional basalt
cobbles.

67 Amygdalecidal basalt, altered, well foliated, fine~

grained grey-green, with elongated and flattened
amygdales. Some interbedded green and maroon
ccloured chlorite schists,

3796 Total

Underlain by King Leopold Sandstone

CARSON VOLCANICS = €2

Locallty, 8xm north-northeast of Mount Nellie
(1752E, 29218N). Measured by Abney level and
distances measured from air photographs.
Measured by D. Gellatly.

Overlain by Warton Sandstone .

Thickness Carson Volcanics
sfeetz
43 Lapilli tuff; pale grey phyllitic lapilli tuff;

grades upwards into highly weathered red-brown
slightly hematitic lapilli tuff,

389 Sheared basalt(?); grey-green: spof P ’@gyggg‘jidal

_ Jpo,yla.te icontains streaded out-amygdales of quartz
and" chlorlte

346 Agglomerate(?); relict rounded cobbles and boulders

of grey basalt in matrix of red- brown (weathered)
amygdaloidal phylllte°

1038 Sheared basalt(?); grey-green to grey-brown non-
amyzdaloidal phyllite, interbedded amygdaloldal
phyllite,

519 Basalt(?); retten grey-green amvgda101da1 basalt with
abundant small quartz amygdales,

270 Phyllite; grey, possibly tuffaceous phyllite,

490 Phyllite; grey-brown laminated fissile phyllitic

15 Sandstone; pale pink-brown medium-grained thin-
bedded, flaggy to blocky, well-sorted feldspathic
sandstone,

7>



43

389

43

3612 Total

WARTON SANDSTONE—W1

Thickness

§feet2

270

200
100

215

Sheared basalt(?); grey-green phyllitic non-
amygaloidal ?basalt.

Sandstone; pale buff fine to medium-grained,
laminated to thin-bedded, flaggy to blocky well-
gorted quartz sandstone, :

Sheared basalt; grey-green amygdaloidal phyllite

with quartz amygdales up to 2c¢m long. Poorly exposed.

Altered ?btasal%; grey-green amygdaloidal brecciated
altered basalt; grey-green chiorite phyllite.

Underlain by King Leopold Sandstone

WARTON SANDSTONE

For correlation of sections, see Fig 15

Paced section of Warton Sandstone from a point 3km
northwest of Mount Dawson, (1375E; 28982N).
Measured by C.M. Morgan.

O7erlain by Elgee Silistone

Warton Sandstone

Felspathic sandetone; fine pink highly feldspathic

with 5-10% coarser angular blue quartz grains.

Feldspathic sandstone, pale grey as above,

No outerop: soil cover,

Feldspathic sandstone; fine--grained, slightly

feldspathic, grades down into a more highly
feldspathic sandstone,

Hart Dolerite ca 700ft (partly soil covered)

900

1685 Total

Varton Sandstone

Sandstone; fine~grained, pale purple-grey, silica-

cemented, generally poorly sorted with some large
angular quartz grains,

Underlain by Carson Voleanics

21



WARTON SANDSTONE W2

Thickness

_(feet)

880

750

1630 ft

Thickness estimates from air photographs and measured

dips. Locality 8km east-northeast of Compass Hill
(1308E, 29025N).

Overlain by Elgee Siltstone

Warton Sandstone

Hart Dolerite

Warton Sandstone

Overlies Carson Velcanics

WARTON SANDSTONE-Y3

Thickness

Sfeetz

209

24

95

Measured section by tape and abney; €km south-south-

west of the head of Copper Mine Creek. Grid
Reference 1214E, 29457N. :
Measured br J. Sofoulis. ’

Overlain Yty Elgee Siltstone

Warton Sandstone

Hematitic gquartz sandstone, grey white, pale green,
black and red=brown, thin bedded flaggy mediwm to
coarse-grained, poorly sorted sandstone with
abundant hematite grains. Sequence locally
conglomeratic with granules and pebbles of quartz
sandstone. Numerous interbeds of white medium and
fine-grained silica-cemented quartz sandstone to
S5em inches thick and spotted andalusite granafels
layers to 2 5cm thick,

Hematitic siltstone, red-brown, thin bedded and
fleggy siltstone with abundant hematite grains.
Minor gquartz sandstore interbeds of white and grey
thin bedded mediwm to fine-grained silica cemented
sandstones to 2 cm thick.

Quartz sandstone, white, grey, fine to medium-

grained, well sorted, with minor hematite grains
and secondary hematite patches to 5cm across.




T4 No oufcrop, scree and s0il cover; probable
siltstone bed.

163 Quartz sandstcone, white to grey, massive to blocky,
thick-bedded, medium to fine-grained, silica
cemented sandstone with scattered hematite grains.

76 No outerop, soil cover, probable siltstone bed.

139 . Quartz sandstone, white, grey, purple and pink,
"~ blocky, thick-bedded fine to medium-grained, silica-
cemented sandstone with scattered hematite grains,

17 No outcrop, soil cover, prcbable siltstone bed.

55 Quartz sandstone, white, thick-bedded, blocky, coarse-
grained, granular, silica-cemented sandstone,

31 - Quartz sandstone, white, blocky; medium to finé-grained,
clean-washed, silica-cemented, thick~bedded
sandstone,

32 Feldspathic sandstone, white, pink, medium-grained,
granular, thick and thin-bedded sequence; locally
has sericite along parting planes,

114 Quartz sandstone, white, grey and blue-grey, ‘Current-
bedded, massive, blocky medium-grained, well-sorted,
clean-washed silica~cemented sandstone, Minor
quartz veinlets to 6mm thick.

1129 Total

Underlain by Carson Voleanics

WARTON SANDSTONE-W4

Average measured section, Koolan Island (1345E,
26530N), Total thickness from cross sections of
Finucane (1939); thickness of Jap Bay Member and
Arbitration Cove Sandstone Member are averages of
measured sections by BHP (I.W. Reid. pers. comm,).

Thickness Overlain by Elgee Silstone (Hanging Wall Schist)
gfeetz

Warton Sandstone

Arbitration 220 Sandstone; white %o pale buff medium to coarse-

Cove Sand- grained well sorted silica cemented quartz sandstone; .
stone contains feldspar and sericite (derived from
Member : feldspar locally.



Jap Bay 115 Sandstone; pink to red brown fine-grained, thin

Member bedded, flaggy feldspathic sandstone, with interbeds
of buff to yellow brown and pale grey laminated
siltstcne,

Blinker Hill 365 Sandstone; white to buff, medium, to coarse-grained,

Sandstone well-sorted, silicia-cemented,
Member Containg minor feldspar.
Total 700 £t

Base not exposed

WARTON SANDSTONE-WH

Measured Secticn, 10km north of Mount Nellie. (17TOCE,
2924N), Distances paced. Measured by D. Gellatly.

Uncomformably overlain by conglomerate of
Elgee Siltstone

Thickness Warton Sandstone
(feet)

63 Siltstone, grey fissile clay-pellet—bearing siltstone.

31 Cher:, pale grey chert with partings of hematite and
grey siltstone,

75 Siltstone, dark grey flaggy to fissile phyllitic
siltstone,

82 ~Siltstone, pale grey and dark grey (red-brown where
Weatheredj fine-grained, thin-bedded to laminated,

flagagy siltstone with 1-2 feet interbeds of chert;
also malachite-bearing hematite into beds up to 20cm
thick,

6 Chert, grey to white chert, fine-grained and hematitic
sandstone; hematitic beds contain malachite.

26 Sandstone, white and buff medium-grained, thin-bedded
blocky, quartz sandstone.

180 Sandstone, palé red-brown to white, medium to coarse-
grained, thin-bedded, blocky, silica-cemented quartz
sandstone.

. ,

533 Total

Underlain by Carson Volcanics



WARTON SANDSTONE-W6

Area of complete erosion of Warton Sandstone - 10km
northeast of Mount Nellie (1800E, 29220N).

WARTON SANDSTONE-W?

Thickness

gfeetz

300

40
35
50

120
30
38

26

25

120

794 Total

Locality, 16km north of MoLarty Range, near south-
east coast of Talbot Bay. 1670E, 29360N. Taped

-section,

Measured by G. Derrick and C.M. Morgan,

Overlain by Elgee Siltstone

Warton Sandstone

Feldspathic sandstone and minor arkose, fine to
medium-grained, pale pink to buff, bloc » thin-
bedded; abundant small holes (2mm - 10mm " due to
weathering of limonitic concretions.

Feldspathic sandstone, fine-grained, blocky, thin-
bedded; hematite-bearing.

Feldspathic sandstone, fine-~grained to silt grade,
blue-grey, blocky, thin-bedded.

Siltstone, pale green-grey, flaggy, laminated; small
?hematite specks and small-scale cross-beds.

Quartz sandstone, medium-grained, pale to deep
purple, massive, poorly bedded; some hematite specks,
overturned cross-beds common,

Quartz sanistone, coarse-grained, blue-grey, poorly
sorted; massive and poorly bedded some hematite
specks, .

Quartz sandstore, medium-grained, grey-buff, massive,

~ thick, bedded: continues abundant small limonite

concretions,

Quartz sandstone, coarse-grained, purple morderately
sorted, poorly bedded; some overiurned cross-bedding.

Quartz sandstone, medium to coarse-grained, white to

buff, poorly sorted; some granule sandstone;

Quartz sandstone, medlum to coarqe~gra1ned white to
pale buff, massive to blocky. Minor pebble and
granule_beds° Cross-beds common with some overturned.

Underlain by Carson Velecanics

(massive conglomeratic tuffaceous sandstone)



WARTON SANDSTONE-¥S

Thicknegs

ffeetz

15

165

107

284

484

130

46

122

90

180

1723 Total

Locality Skm southwest of Shoal Bay. (1895E; 29270N).
Measured with tape and Abney, by D. Gellatly.

Overlain by Elgee Siltstone (conglomerate)

Warton Sandstone

Sandstone,white to pale purple brown, medium to coarse-
grained laminated to thin-bedded, well-sorted silica-
cemented quartz sandstone,

Sandsfone, white, medium-grained, thick-bedded, massive,
well-sorted quartz sandstone; cross-bedded with current
directions from south-west.

Sandstone, very pale pink medium to coarse-grained,
thick-bedded, blocky, poorly sorted, silica-cemented
quartz sandstone.

Siltstone, white to pale rust-brown, medium to coarse-
grained, thin-to thick-bedded, blocky, well-sorted,
friable, silica-cemented quartz sandstone,

Feldspathic sendetone, white to pale cream, medium-
grained, thick-bedded, blocky well-sorted, silica-
cemented feldspathic sandstone; contains 15% to 2% of
white to pale cream feldspar, (poorly exposed).

Sandstone;fpale pink=brown, fine-grained, well-sorted
quartz sandstone; contains 1% of feldspar.

No exposure; debris of purple-brown and r ed-brown mica-
ceous shale and siltstone.

Sandstone, white to pale cream, coarse-grained thick-
bedded, blocky to massive, cross-bedded quartz sand-
stone; contains 1% feldsper,

Sandstone, white to pale cream, coarse-grained thick—
bedded blocky to massive well-sorted silica-cemented
quartz sandstone.

Sandstone, white to very pale rust-brown coarse-grained,
thick-bedded, blocky to massive, poorly sorted quartz

sandstone.,

No exposure, debris of sandstone boulders,

Underlair by Carson Volcanics

(pale grey to dark brown chert and hematitic acid tuff);



For

FLGEE STLTSTONE-E{

Thickness

Sfeetz
153
613

298

264

1610 Total

ELGEE_SILTSTONE

section localities and isopachs see Fig.17.

Measured s?ction near Kimbolton track, 6km west of
Oobagooma ‘1577E, 28885N): distances paced. < ai:
Measured by D.C. Gellatly.

(AxiS‘of syncline: section imcomplete)

Elgee Siltstone
Siltstone; dark grey, laminated, flaggy siltstone.

Siltstone; dark grey, laminated, flaggy to blocky
siltstone with thin interbeds of pale grey fine-
grained silty quartz sandstone, Some siltstones have
limonitic spots; minor chert bands are ripple-marked
and locally contain clay-pellets.

Sandstone: pale grey coarse-grained thin bedded
blocky to massive slightly feldspathic quartz
sandstone; cross=bedded; prominent tourmaline out-
line foreset laminae,

Conglomerate; (Poorly exposed) abwundant detritus
of rounded and elongate cobbles and boulders of
white to pale grey-brown coarse tc medium-grained
quartz sandstone,

Underlain by Warton Sandstone

(white, medium~grained, silica-cemented quartz sandstone)

ELGEE SILTSTONE-E2

Paced section of the Elgee Siltstone 3km north-
west of Mount Dawson. (1368E, 28976N)

Overlain by Pentecost Sandstone




Thickness
Sfeet!

180

115

255

185

5

850 Total

ELGEE SILTSTONE-E3

Thickness
Sfeetz

112

Soil cover. (Probable Elgee Siltstone)

Sandstone, light purple fine to medium~-grained with

5-10% angular blue quartz grains.
Soil cover.

Feldspathic sandstone, light brown fine somewhat
feldspathic, interbedded with fine blue sandstone

and also a medium to fine~-grained highly feldspathic

blue sandstone,

Soil cover.

Underlain by Warton Sandstone

Measured section of Elgee Siltstone 3km west-north-
west of Mount Olivia (1185E, 29068N) to (1203E
29047N). Distances paced Abneyilevel, Measured
by D.C. Gellatiy.

Overlain by Pentecost Sandstone

Elgee Siltstone

Schist; pale grey laminated psammitic quartz
muscovite schisb; consists of thin partings of
muscovite separating 2 to 5Scm thick siliceous
layers.

No exposure - Hart Dolerite - ca 1300 feet

Sandgstone:; grey and red-brown fine-grained
laminated to thin-bedded, flaggy, ripple-marked,
silty quartz sandstone,

" Hart Dolérifé - ca 110 feet

¢ No-exposures - probably Hart Dolerite - ca 85 feet

L

Sandstone; pale red-brown, medium-grained thick-
bedded blocky quartz sandstone, with interbeds of
fine-grained thirn-bedded, flaggy, silty quartz
sandstone; cross-—bedded; locally slumped.

No exposures - Hart Dolerite - 318 feet

O,\),.?/



46

34

78

&

80

58

635 Total

Sandstone, red-brown, fine-grained, thin-bedded
flaggy sericitic quartz sandstone.

Schist, pale grey to red-brown, flagey,
phyllitic quartz muscovite schigt,

Sandstone, white to red-brown, medium-grained,
thick bedded, blocky, well-sorted quartz
sandstone,

No exposures - probable Hart Dolerite - 14 feet

Sandstone, white to red-brown medium-grained,
thick-bedded, blocky well-sorted quartz sandstone.

' No exposures -~ Hart Dolerite - 350 feet

Sandstone, white to pale red-brown, fine to medium-
grained thin-bedded quartz sandstone, with thin
inter~beds of grey muscovite schist; schist has

2 mm magnetite cctahedra.,

Schist, grey semi-pelitic muscovite schist,

Sandstone, red-brown fine-grained thin-bedded flaggy
quartz sandstone,

Schigt, pale grey, well-bedded, semi-pelitic
mugcovite schist,

Underlain by Warton Sandstone

ELGEE SILTSTONE - B4

Thickness
(feet}

60

30

Measured section at mouth of Kyulgam River (1318E
29250N) Distances paced. Measured by J. Sofoulis.

Overlain by Pentecost Sandstone
(basal beds 160 feet of steel grey siltstone, thin
bedded fissile and locally spotted)

Elgee Siltstone

Silty Sandstone; chloritic, red-brown, thin-bedded
and figsile.

Silty Sandstone; red-brown, with scattered magnetite
grains,

22Y



15 Quartz Sendstone; pink, thin-bedded.

6 Phyllitic Siltstone; red brown,

2 Quartz Sandstone; pink, fine-grained, thin-bedded.
230 Phyllitic Siltstone; grey, green, black and deep

red--brown on oxidised surfaces. Distinct thin.
bedding laminations.

4 Quartz Sandstone; white-grey, thin-bedded, fine-
grained, blocky.
15 Phyllite; red-brown, micaceous and fissile, scarp-
forming.
21 Phyllitic Schigt: red-browm.
1 - Sandgtone; 10cm, fine-grained white; Phyllitic

"schist 10cm red-brown; Sandstone 10cm fine-
grained white,

21 Phyllitic Schist; red-brown, locally spotted and
with magnetite grains. Well foliated parallel .
to bedding planes.

75 Phyllitic Siltstone, grey-green, red-brown on
oxidised surfaces. Well foliated and fissile,

481 Total

Underlain by Warton Sandstone

ELGEE SILTSTONE -ES

Locality 15km northeast of salt flats at mouth
of Lydarrba River (1365E, 293400). Measured by
D.C. Gellatly. Distances paced. Section 5a -
on central limb -of draf fold. :

. Overlain by Pentecost Sandstone‘v _
(white thick bedded quartz sandstone)-
. . ik .

ad

Thickness A Elgee Siltstoné»'”
fe ‘ .

58 Sandstone, grey-fine-graihed-thin;bedded‘to
laminated flaggy quartz sandstone with tin interbeds
of silvery grey micaceous phyllite; grades downwards
into; o ‘ i

212 Phyllite, silvery grey thin-bedded, flaggy phyllitic
silftstone, :

CQ,?:?



160

425 Total

Thickness

(feet)

.42’: .
4

55
35

42
45

45

22

290 Total*

Quartz feldspar porphyry (ca 480 feet)
(Wot julum Porphyry)

Phyllite, grey-brown (weathered) phyllitic
siltstone,

Inderlain by Warton Sandstone
(white quartz sandstone)

Section 5b - on southern limb of drag-fold.
Overlain by Pentecost Sandstone (as above)

Elgee Siltstone

. No exposure.

Sandstone, pale grey fine-grained laminated
micaceous silty sandstone with thin (5em) interbeds
of grey and brown medium=-grained quartz sandstcne,

No exposure,

Sandstone, grey, fine-grained, laminated to thin-
bedded, flaggy to blocky, ripple-marked quartz
sandstone with phyllite laminae.

No exposure,

Sandstone, cream to pale brown fine-grained thin-
bedded to laminated sandstones with thin phyllite
interbeds.

Phyllite, silvery-grey muscovite phyllite with
strong cleavage parallel to contact of Warton Sand-
stone; has well developed kink folds, -

Quartz feldspar porphyry (60 feet)
(Wotjulum Porphyry)

Phyllite, silvery-grey muscovite phyllite.

Underlain by Warton Sandstone
(white quartz sandstone)

* The difference in thickness between these two sections

from localities only O5km apart is almost certainly due
to strike faulting in the southern (overturned limb),
The true thickness here is thus taken to be 425 feet
(Section 9a).

224



ELGEE SILTSTONE - E6

Thickness

gfeet}
173

118

23

70

384 Tectal

Locality 10Km south~-east of Wotjulum Mission
(1338E, 29415N), Measured by R.A. Farbridge, C.M.
Mergan and D.C., Gellatly.

Overiain by Pentecost Sandstone

Elgc¢ Siltstone

Siltstone, blue grey to purple-grey fissile thin
bedded siltstone with fine grained sandstone
interbeds: contain minor muscovite and hematite.

No outerop (siltstone and fine-grained sandstone
debris).

Wotjulum Porphyry Intrusive

Siltstone, pale grey and pale brown thin-bedded
flaggy interbanded siltstone and sandstone,

No outcrop.

Underlain by Warton Sandstone
(white quartz sandstone - forms prominent dip-
slope) ' :

ELGEE SILTSTONE - E7

Thickness
Sfeet}

12

48

Measured section by tape.and abney; Skm'soﬁthésbuth
west of the head of Copper Mine Creek. 41214E, 29459N,
Measured by J. Sofoulis. - :

Overlain by Pentecost Sandstone \
(Lowermost bed of hill forming white quartz-séndstone)

Elgee Siltstone

Hematitic sandstone, grey, dark grey to black thin
bedded flaggy, medium to fine-~grained quartz sand-
stone with abundant hematite grains.

Silty sandstone, red-brown, thin bedded, flaggy
with hematite grains.

Quartz Porphyry (Wotjulum Porphyry), approximate
thickness 1400 feet.

419J\



208

268 Total

Siltstone, pink, grey and red-brown, thin-bedded,

flaggy phyllitic siltstone with minor sericite.

Underlain by Warton Sandstone-Section W3

ELGEE SILTSTONE - E8

Thickness

ffeet}

15
2

10

10

50

6"

Measured section, 23Km southeast of Nare's Point
on mainland opposite Koolan Island Wharf.,
(1352, 29596N). Distances paced /. -ctiy i
Measured by J. Sofoulis. o

Overlain by Pentecost Sandstone (Section P4)

Elgee Siltstone
Grey phyllitic siltstone.

White guartz sandsione medium-grained.

Grey phyllitic siltstene,

_mhgfg_quartz sandstone,

Grey phyllitic siltstone.

White guartz sandstone.

Grey phyllitic siltstone.
White quartz gandstone.

Grey phyllitic gilitstone. -

" Yhite quartz sandstone,

Grey phyllitic gsiltstore.
White quartz ssndstone,
Grey phyllitic siltgstone.
Yhite quartz sgandstone.
Grey phyllitic siltsgtone,
White quartz gandstone.
Grey phyllitie siltstone.
White quartz gsandstone.

Grey phyllitic siltstone.



10

40

45

30

30

100

40
6"

489 Total

ELGEE SILTSTONE - E9

Thin and thick bedded medium to coarse-grained
bedded quartz sandstone.

Grey phyllitic giitstone.

Grey-vhite medium to coarse grained current
bedded quartz sandstone,

Grey phyllitic silistone.

White quartz sardstone.

Grey phyllitic siltstone.

White quariz saﬁdstone.;

Grey phjllitic siltstone.

White current bedded quartz saﬁdéfdﬁe. ;
Grey phyllitic siltstone.

Grey-white quartz sandstone.

Grey phyllitic siltstone.

Thite quartz sandstone.

Overl¢eb Warton Sandstone (76ft of white
and grey quartz sandstone overlylng
Watjulum Porphyry)

Watjulum Porphyry Intrusive

k2

Koclan Island. (1355E; 29618N). Thickness

current

estimates of from 45f%t to 250ft (AU113ft) - from

cross sections in Finucane (1939), Plate 6.

ZELGEE SILTSTONE - E{O

Section on Koolan Island, 2Km east of Arbitrdtmon*'

Cove (1382E; 29627N). Thlckness estimated from

Finvcane (1939) Plate 4; lithological details
by R.A. Farbridge.

®7)

Overlain by Yampi member of Pentecost Sandstone.@

Elgee Silistone



Thickness

(feet!

80

188

232

SOO. Total

Thickness
ffeetz

g

238

20

18

279 Total

e s et

brown siltstone. Blocky fracture.

Siltstone: Blue-grey siltstone with 15em to
30cm bands of very fine banded sandstone,
Scattered outcrop.

Siltstone: Poor outcrop. Blue-grey to red-
brown siltstone and mudstone. Ribbon banded in
part. Sole marks on some bedding surfaces,

Base of section not exposed

ELGEE SILTSTONE - Ei1

Measured section on shore of Talbot Bay about 9km -

east of Wotjulum Mission (1340E, 29470N).
Neasured by D.C. Gellatly. Distances paced.

Overlain by Pentecost Sandstone

Elgee Siltstone

Siltstone, pale grey micaceous siltstone with
2 cm to 5 cm interbeds of pale grey and grey-
green medium=-grained laminated quartz sandstone.

Siltstone, dark grey to pale grey phyllitic shale

and siltstone, red=brown when weathered.
Siltstone, grey micaceous laminated sandy
phyllitic siltstone, with thin interbeds of fine-
grained grey-brown quartz sandstone, -

No outcrop (?siltstone).

Underlain by Warton Sandstone

(white, medium to coarse-grained thick-bedded
blocky to massive quartz sandstone)

228



E12

ELGEE SILTSTONE -

Thickness
gfeet2

25

46

7
32

48
16
26
18

1

315 _Total

Locality 1458E; 29487N; 13km southeast of
Koolan, Distances paced - measured by
D. Gellatly.

Overlain by Pentecost Sandstone

Eigee Siltstone

Quartz sandstone, pink-brown, medlum-gralned thine
bedded to laminated, flaggy to fissile, quartz sand-
stone, with thin interbeds of pale pink-brown
phyllitic siltstone. '

Quartz sandstone, white to very pale pink grey,
medium-grained, thin-bedded, flaggy quartz sand-
stone, locally conglomeratic with granules and small
pebbles of quartz sandstone.

Siltstone, buff to grey clayey siltstone with thin
interbeds of pink brown quartz sandgtone.

Quartz sandstone, pale pink-brown medium to coarse=~
grained, thin-bedded, flaggy, well-sorted quartsz
sandstone with interbeds of dark grey cleaved
sericitic siltstone up to 30cm think; sandstones
are cross—bedded with 8em to 10cm thick forecets;
current directions predominantly from north,

S:ltstcne dark grey.E; smle nicaceous siltstone with
rare 8cm to 10cm interbeds of purple-brown coarse-
grained quartz sandstone.

Quartz sandstone, pale pirk-brown, medlum to coarse-
grained, thin-ivedded, flaggy, poorlynsorted quartz
sandstone; partings of grey phylllte up to 5em thick,

Siltstone, grey sericitic siltstone and shale with
thin interbeds of pale purplewbrown@MJ tz~sandstone.

" Quartz sandstciie, any—brown to purple-brown coarse-—

grainediiick bedded, blocky. poorly sorted silica-
cemented quartz sands+ore.

Mudstone, buff toc pale red-brown, clayey_éericitic
mudstone, grades downwards into dark red-brown and
dark grey sericitic shale.

Quartz sandstone, cream to pale red-brown, coarse-
gralned thin to thick—-bedded, flaggy to blocky,
quartz sandstone,

Siltstone, grey-brown phyllitic siltstone, interbedded
with red-brown quartz sandstone,

Underlain by Warton Sandstone



ELGEE STLTSTONE - E13

Locality 10 miles north of McLarty Range, near south
east coast of Taltot Bay (1670E, 29368N). Taped
section - measured by G. Derrick and C.M. Morgan.

QOverlain by Pentecost Sandstone

Thickness Elgee Siltstone
feet
. 106 o Siltstone, pale purple, flaggy; interbedded with

coarse to medium-grained ferruginour quartz sand-
stone, blocky and thin-bedded; sandstone, coarse-
grained, purple, with jasper and clay pellets;
small-scale cross-bedding common,

440 . No outcrop.
34 Siltstone and Sandstone, fine-grained, blue-grey,

flaggy to laminated; coarse-grained mica flakes on
bedding planes.

6 ' Feldspathic sandstone, pale.purple grey, very coarse
grained, poorly sorted thin-bedded, blocky feld-
sgathlc sanqutone wlt scattered clay pellets.

(" R
44 Conglomerate pale purple, well rounded cobbles and
boulders up to 20cm across of coarse-grained, well-
sorted feldspathic sandstone in a sparse coarse-
gralned sand matrix.

601 Total

Underlain by Warton Sandstone

ELGEE SILTSTONE - Et4

Partial measured section 11km north of Mount Nellie
(17055, 29254N);: Abney level, and paced sections.
lMeasured by D, Gellatly.

Top of formation not preserved

Elgee Siltstone

Thickness
Qfeetz

151 Siltstone; grey laminated flaggy siltstone; ripple-~
marked locally.

a3



Thickness
(feetz
262 Siltstone; grey phyllitic siltistone with Scm to 8cm
interbeds of white to pale grey, fine-grained, quartz
sandstone,

55 _ Feldspathic sandstone; pale pink=brown, medium~
grained thin to thick-bedded, flaggy to blocky, feld-
spathic sandstcne; cross-bedded with tabular
foreset units 8em to 30cm thick; current direction
from sotuheast.

9 Conglomerate; scattered pebbles and r are cobbles of

' white to very pale brown coarse-grained silica-
cemented quartz sandstone and pale pink feldspathic
qugBtz sandstone; matrix is poorly sorted granule
sandstone.

5 Conglomerate, cobble conglomerate grading upwards
into pebble conglomerate.

[ Sandstone, pale-grey, coarse-grained quartz granule
sandstone,

30 Conglomerate, cobble to boulder conglomerate with
boulders up to 18 feet across.

5 Breccia, angular pebbles and cobbles of sandstone up

-to 8cm diameter, in a coarse-grained grey poorly
aorted sandstone matrix.

518 Total

Underlain by Warton Sandstone (grey siltstone)

ELGEE SILTSTONE - E15

sLocality 4km scuthwest of Shoal Bay (1898E, 29273N).
(Measured with tape and abney). MNeasured by D.C.
Gellatly. '

Pentecost Sandstone
(White to pale brown quartz sandstone)

Thickness
ffeetz Elgee Siltstone
126 No outcrop, debris slope of sandstone; includes
td€tHitals of very fine-grained red-brown silty
sandstone, ;
42 No outcrop, debris of sandstone, and minor grey

micaceous siltstone and flaggy hematitic siltstonse.

7

=




Thickness
(feet}

270

40

24

90

44

572 Total

No outcrop, debris of white and red-brown sandstone
and deep red-brown micaceous siltstone,

Sandstone, pale'grey—bréwn and purple-brown fine-
grained, thin-bedded flaggy sllghtly micaceous
quartz sandstone.

Slltstone, purple-grey micacecus shale and siltstone,
alternating with 2cm to 8cm beds of purple-brown

and purple-grey coarse-grained quartz sandstone, and
minor clay pellet conglomerate,

Sandstone, purple-grey,to purple-brown fine-grained

8lightly micaceous silty sandstone.

Feldspathic sandstone, pale purple-grey, very coarse-
‘grained, poorly-sorted, thin-bedded, blocky, feld-
spathic sandstone with scattered clay pellets.

Conglomerate, pale purple-well-rounded cobbles and
boulders up to 20cm across of coarse-grained well-
sorted feldspathic sandstone in a sparse coarse-
grained sand matrix.

Underlain by Warton Sandstone

= P1

PENTECOST SANDSTONE

Thickness

gfeetz

1400

245

22
170

180

Paced section of Pentecost Sandstone 3km west of
Mount Dawson.;ﬂ(135g3,28957N)23 Measured by C.M.
Morgsan.

Pentecost Sandstone

Soil cover. Sandstone and siltstone present along st
gtrike in centre of syncline

Strike Fault

Feldspathic sandstone; light grey, fine-grained,
Slightly feldspathic, silica-cemented sandstone,

passing down into grey highly feldspathic sandstone.

Sandstone; cream-white, fine grained.
Sandstone; dark-grey.

Feldspathic sandstone; light brown-purple, fine-
grained.

25%



Thickness
Sfeetz

165
15
75

195
90

2657 Total

PINTECOST SANDSTONE

{

No outcrop; possibly siltstone bed.
Sandstone; dark grey, fine-grained.
Feldspathic sandstone; with alternating grey and

white beds about 0.%cm thick, and containing a
few pale grey angular quartz grains up to 2cm.

Sandstone; alternating hard and soft bands thick.

Feldspathic sandstone; cream-white, silicia-
cemented, poorly sorted with some angular grains
up to 2mm.

Probable Elgee Siltstone

P2

Measured section of Pentecost Sandstone 8km east-
northeast of Compass Hill (1312E 29005N),
Distances paced, Measured by J. Sofoulis

No further exposures - centre of syncline

Thickness
§feet2
50

200

255

104

229

187

204

Pentecost Sandstone

Phyllitic siltstone; red-brown, thin-~bedded,
fissile,

Yo outcrogj“80i1 covered, probable siltstone bed.

Quartz sandstone; purple and buff to white, medium
to fine-grained, massive and blocky; contains
scattered black hematite(?) grains.

No outcrop; soil covered, probable siltstone bed.

~ Quartz sandstone; purple, fine-grained, massive

blocky, silica-cemented sandstone,

No cutcrops soil cwvered, probable siltstone bed.

Quartz sandstone; white to pink, medium to fine-
grained, silicg-cemented, massive to thick-bedded,
blocky.

No outcrop; soil covered, probable siltstone bed.



Thickness

ffeetz

720

235
10

300

15

120 -

138
50
15

102

e

130

29
98

Quartz sandstone, white, fine to medium-grained
silica-cemented, massive and blocky. Finer grained
towards upper part; ripple marked near top of
sequence.

No outcrop; soil covered, probable silstone bed.

Quartz sandstone; white, medium-grained massive and.
blocky. -

No outcrop; soil covered, probable siltstone bed.

Quartz sandstone; white, creamy, and purple-pink
clean-washed, silicia-cemented.

No outcrop; soil covéred, probable siltstone bed.

Quartz sandstone; white tp pink thick-bedded blocky,
fine to medium-grained.

Phyllitic siltstone; grey and pink grey; contains
minor quartz sandstone interbeds up to 10cm thick.

Quartz sandstone; dark grey, medium-grained,
thick bedded, silica-cemented.

Phyllitic siltstone; red-brown; contains thin gquartz
sendstone interbeds up to Scm thick.

Quartz sandstone; white, medium-grained, silica-
cemented.

Siltstone; red-brown to white flaggy; contains
sericitic along bedding plane partings.

Quartz sandstione; red, purple and white, fine to
medium~-grained with thin interbeds (up to 15cm
thick); of pink-grey and purple-grey sericitic
siltstone, siltstone pellets present locally at
upper siltstone contacts with sandstone,

No outcrop; soil covered, probable siltstone bed.

Quartz sandstone; white to grey, thin to thick-bedded,
gilica-cemented sandstone mainly fine to medium-
grained; lccally contains poorly sorted sandstone
interbeds up to 1em thick,

A3



Thickness

ffeet}

166

202
182

55

250

27
9

PENTECOST SANDSTONE

Thickness
§feet2

500
255
BT
213

185

104

Quartz Sandstone; alternating with friable silty
sandstone, white grey pink and red-brown; contains
interbeds of sericitic siltstone up to S5em thick,

Quartz sandstone; white, pale-purple and pink fine-
grained, silica-cemented.

No outcrop; soil and scree cover, probable
siltstone bed.

Quartz sandstone; white to pale pink,'purple—pink,
fine to medium~-grained, massive, blocky.

Phyllitic siltstone: thin-bedded, pale red-brown
seritic. Contains spots of possible andalusite.

Quartz sandstone; white, pink grey and purple-grey
fine-grained massive to thick bedded; blacky;
silica-cemented; ripple worked and current bedded
locally towards upper part of sequence.

Siltstone; red-brown with minor sericite.

Quartz sandstone; white, pale, pink grey and purple
-grey, massive to thick bedded, blocky, silica-
cemented, fine to medium-grained.

- P3

Measured section about southeast of Wotjulum Mission

(1335E, 429493N), Measured by D.C. Gellatly.

Dlstance> paced,

(Axis of syncline - top of sequence)

Slltstcne° dark grey, thlckobedded blocky to
massive s.thstone°

Siltstone; dark grey siltsione, and minor pale pink-
grey slightly feldspethic sandstone.

Siltstone;: steel grey to mid-grey, slightly -
phyllltlc, cleaved siltstone.

Siltstone; steel grey siltstone with 15cm'to 30cm

interbeds of very pale grey medium-grained feldspar—
bearing quartz sandstone; ripple-marked.

Siltstone; dark-grey, thick-bedded siltstone,

No outecrop

‘J—\
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Thickness

(feet}

203

144 -

314

834

101

5

109

56
12

123

Siltstone; dark grey and light grey, laminated,
blocky siltstone.

Sandstene; pale grey to buff; fine to medium-
grained, thin to thick-bedded, blocky, well-sorted
quartz sandstone, with interbeds of laminated,
dark grey and light grey, ripple-marked siltstone,

Siltstone; dark grey and light grey, laminated,
flaggy to massive siltstone.

Siltstone; dark grey thick-bedded blocky to massive

E siltstone, with thin interbeds of pale grey fine-

grained quartz sandstone; cross laminated ripple
marks well-developed in sandstone.

- Sandstone; white to pale grey thin-bedded blocky to

massive quartz sandstone with thin siltstone
interbeds,

Siltstone; dark grey laminated massive siltstone
with 1 to 2 mm sandstone laminae.

Sandstone; pale grey siltstone quartz sandstone.

Siltstone; dark grey massive siltstone with thin
interbeds of pale grey silty quartz sandstone.
Sandstone; white to pale grey coarse to medium-
grained quartz sandstone; contains minor hematite

and glauconite,

Siltstone; dark grey siltstorie with thin interbeds
of grey quartz sandstone,

Sandstone; white to pale grey, medium-grained.

Siltstone; dark grey thin-bedded to laminated
flaggy siltstone.

Siltstone; dark grey siltstone, with thin inter-

beds or pale grey fine-grained quartz sandstone;
sandstone predominates locally.

Siltstone; dark grey, thick-bedded, messive to
blocky siltstone,

Siltstone; dark grey siltstone, with thin inter-

beds of pale grey, fine~grained quartz sandstone.

Siltstone; dark grey, thick-bedded, massive to

blocky siltstone.
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Thickness
ffeet}

79

140

10

40

4516 Total

PENTECOST SANDSTONE

Thickness
gfeetz

350

250

500

1200 Total

PENTECOST SANDSTONE

Feldspathic sandstone: Dark grey, fine-grained,
slightly silty feldspathic sandstone, with thin
siltstone interbeds.

Sandstone; pale grey-brown, fine-grained, thin-
bedded, blocky quartz sandstone,

Siltstone.
Sandstone; pale grey—brown, flne-gralned thln-

bedded, blocky quartz sandstone, with thin
511tstone interbeds.

Underiain by Elgee Siltstone (section E6)

- P4

Estimated section 4km south of Koolan Island
Whart (1353E, 29600N).

No further exposures - "The Drain"

Sandstone; White to pale purple-grey quartz
sandstone.

Siltstone; grey phillitic siltstone and

subordinate interbedded sandstone,

Sandstone; White to buff and pale purple, medium

to coarse-grained thick bedded, blocky quartz
sandstone with rare feldspar grains,

Underlain by Elgee Siltstone - Section E8

B

i
\S 3

Measured section of Yampi Member of the Pentecost

Sandstone - Irvine Island. {1119%; 29693N)
paced distances. Measured by D.C. Gellatly.

Top of formation not preserved

Penteccst Sandstone




Thickness

Sfeet}

27

200

17

5

59

a9

35
29
163

265

30

20
96

Sandstone; pale grey to dark grey, medium to
coarse-grained, laminated to thin-bedded,
flaggy to blocky, hematitic quartz sandstone.

Sandstone; pale grey to dark grey, coarse-
grained, thick-bedded blocky hematitic quartz
sandstone; cross-bedded and ripple-marked.

Siltstone; pale-grey laminated to thin-bedded,
flaggy siltstone interbedded with purple-grey
to purple-brown fine to coarse-grained, thin-
bedded, blocky, hematitic quartz sandstone.

Sandstone; purple~grey, laminated to thin-
bedded, blocky hematitic quartz sandstone.

Siltstone, pale grey, laminated to thin-

bedded, flaggy siltstone; forms low escarpment.,

Sandstone, pale grey fine to medium-grained

 hematitic quartz sandstone with siltstone inter-

beds; forms dip-slope.

Sandstone; pale grey to dark grey medium-grained,
laminated to thin-bedded blocky to massive well-
sorted hematitic quartz sandstone.

Ssndstone; pale purple-grey fine-grained hematitic
quartz sandstone interbedded with dark purple-
grey hematitic quartz sandstone.

No exposure; detrital yellow-brown to grey-brown
laminated flaggy siltstone.

Sandstone; very pale grey to dark purple-brown
coarse-grained silica-cemented quartz sandstone
and hematitic quartz sandstone; minor pink-browm
feldspathic sandstone,

Sandstone; pale grey to dark grey coarse-grained,
thin-bedded to laminated hematite sandstone and
hematitic quartsz sandstone, scarp-forming; ripple
marked.

Siltstone; very pale grey, laminated, fissile
Siltstone, with thin-interbeds of pale grey coarse-
grained hematite-bearing quartz sandstone.

Siltstone; very pale grey, laminated, fissile.

Sandstone; pale grey to dark grey medium- to coarse-

grained, laminated, blocky to massive, medium to
coarse-grained hematitic quartz sandstone with
partings of grey siltstone,
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Thickness
(feet}

10 Sandstone; dark grey, medium- to coarse- grained,
very thick-~bedded, maessive hematitic quartz
sandstone,

2 Conglomerate; grey siltstone and medium-grained
8ilty quartz sandstone with pebbles and cobbles
of fine-grained quartz sandstone, chert, and
hematitic quartz sandstone. ‘

15 Siltstone? grey siltstone,

5  Sandstone; slightly silty hematite-rich quartz
sandstone.

~1O . Conglomerate; cobbles of pale gréy quartz sand-
stone in a maitrix of coarse-grained hematitic
quartz sandstone,

10 Sandstone; grey, very poorly-sorted granule
sandstone interbedded with grey phyllite;
rhyllite contains hematite pseudomorphs after
magnetite,

50 Phyllite; grey ferruginous phyllite; contains
abundant small magnetite pseudomorphs.

5 ) : Conglomerate; pebbles and cobbles of fine-
grained quartz sandstone up to 4 inches, in a
matrix of hematitic quartz sandstone and hematite
sandstone.

0 B Hematite; “medium poor hematite" (along strike to
south - Finucane 1939),

1466 Total

Underlain bty Elgee Siltstone
(Hematite ore and red-brown siltstone)
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PENTECOST SANDSTONE — P7

Thickness

gfeetz

67

56

19
55

38

4

29

2

T4

54

{

Measured section of Yampi Member of Pentecost
Sandstcne, Koolan Island. (1385E, 29635N).

" Distances paced. Measured by R. Farbridge.

Higher beds not represented

Pentecost Sandstone

- Hematitic sandstone; steel gréy, medium to fine-

grained, minor quartzose hematite bands up to 20
cm thick and laterally impersistent. Thin beds of
grey-green medium to coarse sandstones, locally

_very fine-grained and muscovitic.

Sandstone; grey-green, coarse to medium-grained, .
speckled with hematite and chlorite? Minor pale--
grey to pink-grey fine-grained sandstone, silt- '
stone and hematite quartzite.

Hematitic sandstone; coarse to medium-grained,
thin bedded. Intercalated with grey very fine-

. grained sandstones,

Sendstone; steel-grey, medium to coarse-grained,
hematite-rich, Bedding 0.5m to. ®,7m thick, Minor
quartzose hematite and pale grey 51lty sandstone,

Shaly siltstone; grey, blocky to fissile.
/

Sandstone; pink-grey to steel-grey, coarse to
medium-grained, hematite-rich; cut by quartz-
hematite veins; contains vugs filled with
"kidney" hematite.

Shaly siltstone; grey to pale plnk-grey, flecked
with hematite.

Sandstone; . grey, with 10-15% hematlte. Veined
by specularthematlte ninor very fine-grained
massive sandstone and siltstone with dissemin-
ated hematite,

Shaly siltstone; grey to pink-grey, muscovitic,
flecked with hematite. Minor vughs filled with
porous hematite interbedded with coarse to very
coarse hematitic sandstone.

Hematitic sandstone; coarse to very coarse; quartz
grains moderately well rounded; discontinuous
hematite-rich veins.

Shaly siltstone; gfey to purple.

;an .




Thickness
§feet}

182

237

270

2319

325
666

60

228

17

%

19

2923 Total

Hemntitic sandstone; grey, coarse to very coarse-

grained; minor lenses of massive hematite. Sand-
stone contains angular cavities filled with

hematite, Some hematite-quartz wveins sub-parsllel - -

to bedding.

Sandstone; grey-pink fine to medium—grained, well-
sortedsorted; has irregular bandirg; includes 5Scm
thick, hematite-rich bands, flecked with hematite-
limonite,

Sandstone; blue-green, lustrous medium to coarse-
grained. poorly-sorted; cross-bedded units up to
4 cm thick., Some coarse to very coarse grained
foreset units are truncated by medium to fine-
grained sandstone laminge, Poor normal grading
in some foresets. :

%andstohe purple-grey, coarse to medium-grained,
q;Quartz is clear and well-rounded, with hematite

limonite intergranular films; 1ndlst1nct cross-—

- bedded.

Quartz sandstone: grey, coarse-grained, hematitic,

Quartz sandstone; grey sand-stone, grains moderately
well rounded; poorly cross-bedded in part; several
zones of distorted bedding, and brecciation,

Quartz sandsione; purple-grey, coarse to very
coarse grained, massive with hematite rich clots;
strongly cross-bedded units from 4 cm, to 30 cm
thick; indicative of cver-turning. Foroset units,
tangentlal to bounding surface.

Sandstone; grey, medium to fine-grained with small
scale isclated cross beds 4cm to 8 em.

Quartz sandsione; grey to purple grey, coarse to
very cearse-grained moderately well sorting;
speckled with hematite-limonite., quartz grains well
rounded; isolated cross beds., Stratigraphically
lowest bed is a very coarse to granule sigze quartz
sandstone.

Hematite sandstone breccia; dark grey to black;

matrix of fine to medium-~grained hemstite-rich
sandstone or guartzose hematite. Breccia fragments
of grey sandstone and hematite up to 30cm.

"Siliceous hematite.

(Base of Pentecost Sandstone)

o7
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PENTECCST SANDSTONE ~ P8

Thickness

{feet}

(b) Y 50

41

74

58

1240

16

38

10

Composite section measured to southwest of Shoal
Bay (a-1897E, 29284N) and (b-1958, E29287N).
Measured by D.C. Gellatly and J. Sofoulis.

ag distances measured from air photographs.

b) distances paced; Y-Y’ is Yampi Member.

Shoreline - top of exposed sequence

Pentecost Sandstone

Feldspathic sandstone; grey-brown to white, thin-
bedded to laminated, flaggy to fissile, fine-
grained feldapathic sandstone and arkose; thin
(ca 2 em) inter-beds cf hemstitic glauconitic
sandstone.

Arkose; pale grey and dark grey fine-grained thin-
bedded to laminated, flaggy, micaceous glauconitic

- arkose,

No outcrop - mangrove swamp,

Feldspathic sandstone; grey, fine-grained, thin
to thick-bedded, flaggy to blocky, well-sorted,
micacecus feldspathic sandstone and arkose;
contains minocr glauconite,

Arkose; pale grey to pale pink-brown fine-grained
thin to thick-bedded, blocky, well-sorted arkose.

Siltstone; white, grey and yellow-brown, thin to
thick-bedded, blocky to massive, soft clayey
siltstone, :

Siltstone; pale grey and pale buff laminated
siltstone and mudstone,

Siitstone; purpie-grey laminated micaceous silt-
stone,

Mudstone; white, grey-green, grey and pink-grey,
thick bedded, blocky to massive soft mudstone.

Siltstone; brown and purple-grey thin-bedded,
blocky to massive siltstone.

Siltstoné; white and grey-green massive, banded
siltstone; has brown oxidation stains.

Siltstone; purple-grey with white and oraidige
liminitic stains.

Sandstone; white, marcon and buff thin-bedded fine-
grained limonitic and ochreous oxidised silty sand-
stone,



Thickness
feet

(v) ' 5
10
32

25

10

(a) 480

40

200

220

300

3853 Total

Sandstone; purple-brown, fine-grained, thin-
bedded silty sandstone,

Sandstone; -purple-brown, thin bedded, fine-
grained, silty sandstone.

Glauconitic sandstone; purple-brown and white,
thin-bedded, glauconitic silty sandstone.

. Glauconitic sandstone; dark purple~brown medium

t0 coarse-grained, thin-bedded, friable,
glauconitic quartz sandstone.

Glauconitic sandstone; purple-grey and red-brown,
‘medinm to ccarse-grained, thin-bedded, blocky
glauconitic quartz sandstone.

Sandstone; pale purple~brown, medium-grained,
thick-bedded, massive well-sorted:quartz sand-
stone; contains rare glauconite giains.

Sandstone; white, medium to coarse-grained,
thick-bedded, blocky to massive, poorly-sorted
quartz sandstone,

Sandstone; purple-brown, medium-grained, thin to
ickfhedded, blocky to massive, well-sorted
j Jneénted quartz sandstone; contains rare

~ glauconite grains,

Sandstone; white, medium to coarse-grained thin to

 ;,§hick=bedded, blocky to massive, poorly-sorted

quartz sandstone,

Séndstone; cream, comsrse-grained, thin to thick-
bedded, blocky to massive, poorly-sorted quartz
sandstcne,

Sandstone; buff, fine to medium-grained, thick-

‘bedded, blocky, cellular clayey quartz sandstone.

Sandstone; white to pale buff coarse-grained, poorly-
sorted thin-bedded, blocky to massive poorly sorted,
quartz sandstone; containsg scattered 2cm pebbles

of vein quartz and rare jaspilite.

Sandstone; white, fine-grained, thin-bedded flaggy
to blocky quartz sandstone.’

Sandstone; white, to pale pink, and pale rust brown,

coarse-grained, thin-bedded, flaggy to blocky quartz
sandstone; includes thin beds of pebbly quartz sand-
stone with 1cm pebbles of sandstone.

Overlies Elgee Siltstone (Section E15)

S



PENTECOST SANDSTONE - P9

Approximate
thickness

%

oy

Sfeet}

200
1300
20

100

- 50
200
500

350

100

360

3210 Total

Composite estimated section of Pentecost Sand-
stone scoutheast and south of Eagle Point.
(a-2181E, 295473N; b-2168E, 29565N). Estimated
from air photvographs. Lithological details by
C.M, Morgan & D.C. Gellatly. Y-Y' is Yampi
Member,

Higher beds covered by sea

Pentecost Sandstone

Glauéonit;c Sandstone; very pale grey, thin-
bedded, fiaggy, well-sorted, feldspathic

glauconitic sandstone.

Arkose; pale pink and pale pink-brown, thin-bedded,
flaggy, fine-grained arkose and feldspathic sand-
satone, :

Siltstone; pale red-brown soft siltstone.

No exposures,

Glsuconitic sandstone; dark purple-grey and purple-
brown, thin to thick-bedded, blocky, medium-
grained glauconitic hematitic sandstone; forms
prominent dip slope.

Glauconitic sandstone; pale grey, medium to coarse-
grainsd glauconitic quartz sandstone containing
24% of oxidised glauconite prains; glauconite is
partly concentrated into 7mm diameter concretions.

‘Sandstone; whife, thin to thick-bedded, blocky to

massive, medium to coarse-grained, well-sorted,

. ¢lean-washed quartz sandstone,

Sandstone; pale purple--grey, medium to coarse-
grained thick--bedded, blocky, friable quartz sand-
stone containing chocolate~brown clay pellets; also
pale pink feldspathic sandstone. These beds form a
terraced escarpment, '

Sandstone; white medium to coarse-grained quartz

sandstone, Forms prominent white dipslope.
(Dolerite: sill about 50 feet thick).

Sandstone; white to pale pink, medium to coarse-
grained, thin to thick-bedded, blocky, well-sorted
quartz sandstone.

'Overlies Elgee Siltstone
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PALAEOZOIC — PZI

Thickness

gfeetz

4

»

27 Total

BLACK SOIL - CZT

Thickness

(fect}
3

5 Total

Section c¢f Palseczoic sediments in Townshend
River 5km south of Townshend Yard (1662E, 29003N).
Measured by D.C. Gellatly.

Overlain by 43ft of Cainozoic ferricrete

Conglomerate: sandstone cobble conglomerate with
ferruginous sandy matrix.

Sandstcne; red brown coarse-grained pebbly
quartz sandstone with thin cobble conglomerate
interbeds,

Conglomerate; cobble conglomerate with
ferruginous matrix,

Sandstone; red-brown coarse-grained pebbly quartz
sandstone with cobble conglomerate interbeds;

-sandstone has spherical reduced zones,

Conglomerate; cobbles of quartzite and quartz
sandstone up to 6 in, in a pale maroon coarse-
grained sandy matrix; cross-bedded.

Sandstone; white and purple pink mottled medium-
grained clayey quartz sandstone.

(Water level)

Section measured about 3km southwest of Mount
Nellie (4703E, 29126N). Measured by D,C. Gellatly.

Black to dark greymbrown cracking podsol with
small scattered 1 cm to 2 cm calcareous nodules;
grades downwards into -

Pale grey brown to yellow brown clay with scattered
icm to 2 cm calcarecus nodules.

Chestnut-brown silt and sandy clay with abundant
2cm to 8 em calcareous nodules ; nodules increase
in abundance downwards to form a calcrete layer.

(Base of soil sequence not exposed)




ALLUVIUM - Q1

Thickness

ffeetz

1
9

20 Totsal

ALLUVIUM - Q2

Thickness
ffeetz

4
5

4

5

18 Total

Section of river bank zlluvium measured on
Townsend River about $km upstream from
confluerce with Robinson River (1658E, 28893N).
Measured by D. Gellatly.

Grey to red-brown silty loam.
Red-brown clayey and silty loam,

Red-brown, pebbly gravel and coarse sand; roughly
cross stratified; maximum pebble size fcm to 2cm.

Pale red-brown to grey mottled consolidated (dry)
cracking clay; contains concretions and fracture
veinlets of calcrete, especially near base of
layer.

Grey to red-brown mottled silty clay; damp and
friable.

Section of river bank alluvium on Townsend River
1 km mile upstream from confluence with

Robinson River (1655E, 28897N). Measured by
D.C. Gellatly.

Yellowebrﬁwn'cléyey sand.
Chocolate brown san&y loam,
Grey brown silty clay.

Yellow=brown clayey‘sand; becomes more sandy
upwards.
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APPENDIX 2.

STRATIGRAPHIC NOMENCLATURE SUBMISSIONS.

Name of Unit

Shéet Area

Derivation of Name

Lithologx

Distribution

Topography

Reference Area

Mode of Occurrence

Relationships

Distinguishing Features

Petrological Affinities

FRIDIE: TONADETE. .
Yampi 1:250,000

Mt Nellie (1721E, 29160N) in the Yampi Sheet
area.

Dominantly mesocratic hornblende-biotite
tonalite; minor granodiorite and diorite;
colour index generally exceeds 30 and not
uncommonly exceeds 50. Minor amounts of
micropegmatite characterise most of the
rocks. Generally foliated, and locally
migmatitic. .

Within the catchment area of Mangrove Creek,
to the west and north-west of Mt Nellie.

Mostly low rounded hills and ridges.

(1652E, 29194N) in the Mangrove Creek valley,
Yampi Sheet area.

Uncertain; probably magmatic rocks intrusive
into Halls Creek Group sediments. The Nellie
Tonalite has undergone at least one period of
metamorphism.

Because of strong shearing and faulting,

relationships with the Halls Creek Group

rocks and with the Woodward Dolerite are

uncertain. It is overlain nonconformably
by the King Leopold Sandstone.

The mesocmti¢' nature of these rocks, their
foliation, and the presence of both biotite

and hornblende are distinctive. The metamorphosed
Woodward Dolerite and Hart Dolerite in this area
both differ in being biotite-free. The other
acid rocks of the area are more leucocratic.

The Nellie Tonalite is similar to certain of

the tonalitic variants of McSherrys Granodiorite,
although the former is more mesocratic. It
could possibly be related to the more basic
constituents of the Tickalara Metamorphics.

Proterozoic.
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Name of Unit

Sheet Areas

Derivation of Name

Lithology

Distribution

ToEographz

Reference Areas

Mode of Occurrence

Relationships

Distinguishing Features

Petrological Affinities

Age

MOUNT DISASTER PORPHYRY.

Yampi,; Charnley, Lennard River, and Lansdowne
1:250,000,

From Mount Disaster in the Yampi 1:250,000
Sheet area (204SE, 29040N).

Porphyritic biotite microgranite and micro-
granodiorite with phenocrysts of quartz (up

to 1 cm), and plagioclase and perthitic potash
feldspar (both up 3 cm);. The groundmass is
medium-grained (0.05 mm to 0.5 mm) and consists
essentially of quartz, plagioclase, potash
feldspar, and biotite.

Around Mt. Disaster (Yampi); in the south-
western part of the Charnley Sheet area; to
the north.-west of Inglis Gap, and around Ord
Gap in the Lennard River Sheet area; in the
south-western part of the Lansdowne Sheet area.

Mostly prominent hills and tors.

Mt. Disaster (2045E, 29040N) in the Yampi
Sheet area and around Inglis Gap in the
Lennard River Sheet area (3035E,28450N).

Occurs as high level, possibly stratiform
intrusions. Intrusive dykes and veins of
Mt. Disaster Porphyry are rare.

Intrudes Halls Creek Group sediments and
Whitewater Volcanics., It is in contact with
Bickleys Porphyry, McSherry's Tonalite, but
relations with these are uncertain. It 1s
intruded by Lennard Granite, and Secure Bay
Adamellite.

The large size of the phenocrysts distinguishes

the Mt. Disaster Porphyry from Bickleys Porphyry.

The relatively fine-grained groundmass and the
presence of large quartz phenocrysts distinguish

it from other granitic rocks of the West Kimberley

Area.

Appears to be closely related in space and time
to the Whitewater Volcanics and to Bickleys
Porphyry and Mondooma Granite.

Proterozoic.
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Name of Unit

Sheet Area

Derivation of Name

Lithology

Distribution

Topography

Reference Area

Mode of Occurrence

Relationships

Distinguishing Features: .

Petrological Affinities

MONDOOMA GRANITEY

Yampi, Charnley and Lennard River.;
1:250,000 Sheet areas.

From Mondooma Creek, in the south-eastern
part of the Yampi Sheet area.

Grey medium-grained biotite granite
porphyritic microgranite and micro-
granodiorite; phenocrysts are quartz,
alkali feldspar and rarely orthopyroxene.
Most varieties are hornblende and biotite-
bearing.

Extensive outcrops in the southeast? corner
of the Sheet area, and east from the Tarraji
River headwaters.

High rounded but rugged boulder-strewn hills.
fyt

Around Clara Hill:
(224OE, 28700N) .,

High level plutons small plugs, and stratiform
intrusions.

Intrudes Halls Creek Group, Whitewater
Volcanics, Mount Disaster Porphyry and
Lennard Granite.

Similar to crystal-rich ashflow tuff of
Whitewater Volcenics. Generally massive

nature and mode of occurrence, and presence

of discrete pyramidal and subpyramidal

quartz phenocrysts are distinctive.In thin
section zones of granular quartz inclusions

in alkali feldspar phenocrysts are characteristic.

Textural range from porphyritic microgranite
to granite suggests different levels of
intrusion and variations. in cooling history.
Orthopyroxene-begring varieties unique.
Equivalent to Bickleys Porphyry on the
Lansdowne and south-eastern part of the
Lennard River Sheet area.

Proterozoic.
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Name of Unit

Sheet Areas

Derivation of Name

Lithology

Distribution

Topography

Reference Areas

Mode of Occurrence

Relationships

Distinguishing Features

Petrological Affinities

Age

SECURE BAY ADAMELLITE

Yampi, Lennard, and Charnley
1:250,000.

Secure Bay in the eastern part of the Yampi
1:250,000 Sheet area.

Coarse-grained, even-grained pale grey biotite
adamellite and minor granite and granodiorite.
Consists essentially of microdline-microrerthite
and sedic plagioclase in approximately equal
amounts, quartz and biotite. It is locally
sparsely porphyritic with 2" to ¥'' equidimen-
sional potash feldspar phenocrysts.

On the west side of the southern part of
Secure Bay, to the north and northwesit:
of Mt. Disaster.

The Secure Bay Adamellite in the Yampi Sheet
area forms prominent rocky hills with
surrounding low-lying tors and sandy pediments.

In the south-western corner of Secure Bay in
the Yampi Sheet area (2102E, 29023N).

Occurs as plutonic intrusions. OQutcrops are
elongate and up to 8 miles across.

In the Yampi area contains xenoliths of
Lennard Granite but in one locality has
apparently been contact altered by the
Lennard Granite. Intrudes Mount Disaster .
Porphyry.

Is similar to Lennard granite, but differs
in being mostly non-porphyritic. Where the
Secure Bay Granite is porphyritic, the
phenocrysts are smaller and sparser than in
the Lennard Granite.

The Secure Bay Adamellite is probably related
to the Lennard Granite.

Proterozoic,

T




Name of Unit

Sheet Area

Derivation of Name

Lithology

Distribution

Togograghx

Reference Area

Mode of Occurrence

Relationships

Distihgudhing Teatures:

Petrological Affinities

TARRAJT MICROGRANITE
Yampi, 1:250,0004;

From the Tarraji River in the south-eastern
part of the Yampi Sheet area.

Pale grey porphyritic biotite microgranite
consisting of sparse phenocrysts of potash
feldspar (0.5 to 1.0 cm), biotite (2-3 mm)

and quartz (3-4 mm) in a fine-grained biotite-
bearing matrix.

Small scattered outcrops in the catchment

area of the Tarraji River to the south of

Mt. Disaster; also small areas to the west
of Secure Bay.

Forms small prominent pointed hills which
are more resistant to weathering than the
surrounding Secure and Lennard Granites.

On the west side of Secure Bay about 6% miles
northeasti. of Mt. Disaster.

Occurs mainly as small stocks and plugs within
other types of granite. Outcrops range from
about 10 @, to 12 Km'across.iii.

A part of the Lamboo complex. Intrudes
Lennard Granite.

The very fine-grained groundmass,the presence
of biotite phenocrysts as well as of quartz
and feldspar and their paucity are distinctive.

The close spatial association between the
Tarraji Microgranite and the Lennard Granite
and Secure Bay Adamellite suggests that the
Microgranite may be related to them.

Proterozoic,
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Name of Unit

Sheet Area

Derivation of Name

Lithology

Distribution

Topography

Reference Area

Mode of Occurrence

Relationships

Distinguishing Features

Petrological Affinities

E

CCNE HILL GRANITE,
Yampi 1:250,000 Sheet area.

From Cone Hill at the head of Cone Bay,
Yampi Sheet area.

A foliated medium-grained porphyritic
biotite granite. Contains phenocrysts
of potassic feldspar 1 - 3 cm long in

a groundmass of quartz, biotite and some
muscovite. Some varieties have abundant
large tabular phenocrysts 7 - 10 cm long
with little groundmass; others are non-
porphyritic or gneissic. Contains minor
xenoliths and is intruded by tourmaline
pegmatites. Muscovitic phases towards
granite margin.

Cone Hill peninsula.

Forms low promontory (maximum elevation. '}
190m at Cone Hill). Has rugged rocky surfaces
with dissection locally controlled by prominent
joint lineaments. :

Cone Hill (1260E, 29170N).
Unknown. Probably occurs as a large stocke.

Intrusive into Halls Creek Group; out by
pegmatitic veins. Unconformably overlain.
by Kimberley Group sequence 'and ?Speewah Group.

It is the only granite known in this coastal
area. Other promontories and peninsulas in
the vicinity consist of Kimberley Group Rocks.
Flanked to east by muscovite-rich psammitic
rocks. Large and very tabular phenocrysts
unique.

Gradational contacts appear between varieties
of porphyritic granite. These porphyritic
granites resemble the Lennard and Kongorow
Granites. Possibly the differences are due
only to variations in the size and density
of phenocrysts,

Proterozoic.
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BLINKER HILI SANDSTONE MEMBER (of the WARTON
SANISTONE)

Yampi 1:250,000; Yampi Sound 1:100,000
(Proposed)

Blinker Hill on Koolan Island.

White to buff quartz sandstone, minor
feldspathic sandstone. Topmost beds
locally contain hematite.

Koolan Island and adjacent parts of Yampi
Peninsula. Can be traced southwards to
Strickland Bay and eastwards to near Secure
Bay.

Forms a prominent narrow strike ridge and
cuestas.

Koolan Island between Jap Bay and Arbitration
Cove: also 3 miles southwest of Shoal Bay

Conformably overlies Carson Volcanics, is
conformably overlain by Jap Bay Member.

Lower Carpentarian

230 feet (Graveyard)tox4401fe@ﬁ (ShoalfBay'. ~ Section
incomplete on Koolan Island, where about
40O feet are present at Mangrove Inlet,

The dominantly quartz sandstone lithology
and stratigraphic position immediately
overlying the Carson Volcanics are diagnostic,

The proposed member formalises (and amends
slightly) the name "Blinker Hill Quartzite"
already in existence in unpublished B.H.P.
reports. ''Sandstone" is preferred to
"Quartzite" since unmetamorphosed sandstone
predominates.
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JAP BAY MEMBER (of the Warton Sandstone)

Yampi 1:250,000; Yampi Sound 1:100,000
(Proposed)

Jap Bay on Koolan Island.

Buff to yellow brown and grey siltstone,
with interbeds of pale red brown, thin-
bedded, flaggy, feldspathic sandstone and
arkose.

Koolan Island and adjacent parts of Yampi
Peninsula. Can be traced southwards to
Strickland Bay, and eastwards to near
Secure Bay.

Tends to form narrow easily-eroded strike
valley between resistant sandstone members.

On eastern side of Jap Bay, Koolan Island.

Overlies Blinker Hill Sandstone Member,
conformably. Is conformably overlain by
Arbitration Cove Sandstone Member.

Lower Carpentarian.

27 to 45 mixvl (Koolan Island); 39 m" 1
south of Shoal Bay 15 m'8 km east- oo
south-east of Slug Island.

The dominantly siltstone lithology and
stratigraphic position (about 75 to 135 m::L-
above base of Warton Sandstone) are diagnostic.

The proposed member formalises a name already
in existence in unpublished B.H.P. reports.
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ARBITRATION COVE SANDSTONE MEMBER (of the
Warton Sandstone)

Yampi 1:250,000; Yampi Sound 1:100,000
(Proposed)

Arbitration Cove on Koolan Island.

White to pale grey quartz sandstone,
pale buff feldspathic sandstone, minor
siltstone ..andalusite-bearing quartzite,
and sericite quartzite,

Koolan Island and adjacent parts of Yampi
Peninsula. Can be traced southwards to
Strickland Bay and eastwards to near Secure
Bay.

Forms prominent narrow strike ridges and
cuestas.

Koolan Island on eastern side of Jap Bay.

Overlies Jap Bay Member conformably, and
is overlain mostly conformably by the Elgee
Siltstone. In the region north of Mt Nellie
the Elgee Siltstone lies unconformably on
the Arbitration Cove Sandstone Member and
on lower members of the Warton Sandstone.

Lower Carpentarian.

Variable: up to .5@51mﬁﬁ:mostly around
[[20=150 mi*"* About 66 m > on Koolan
Island.

The dominantly quartz sandstone and feldspathic
sandstone lithology and the stratigraphic
position as the upper part of the Wartonm
Sandstone are diagnostic. Where the Jap

Bay Member cannot be recognized the Arbitration
Cove Sandstone cannot be distinguished

readily from the Blinker Hill Sandstone.

The proposed member formalises (and amends
slightly) the name "Arbitration Cove
Quartzite'" already in existence in unpublished
B.H.P. reports. Sandstone is more abundant
than quartzite.




Name of Unité: YAMPT MEMBER (of the Pentecost Sandstone)

Sheet Area Yampi 1:250,000; Yampi Sound 1:100,000
(Proposed)

Derivation of Name From Yampi Sound.

Lithology Hematitic sandstone and minor hematite rock;

pale brown feldspathic sandstone and arkose;
siltstone; minor grey glauconitic sandstone.

Distribution A semi-continuous belt from Bathurst Island
eastwards to Eagle Point. Includes Cockatoo,
Koolan and Wood Islands.

Topography Rocky, steep-sided plateaux on islands to
north of Yampi Sound; photo-pattern is
striped due to rapid alternation of hard
hematitic sandstone and soft siltstone.
Rounded hills and cuestas in the east.

Reference Sections (1962E, 29290N) on south side of Shoal Bay;
Cockatoo Island (Reid 1958, Table 2), :

Stratigraphic Relationships Apparently conformabl§ on lower beds (white
quartz sandstone) of Pentecost Sandstone
in east. Apparently conformable (or para-
conformable?) on Elgee Siltstone on  Yampi
Sound islands.

Age o Lower Carpentarian.
Thickness 5zé0ﬁﬁfg&£ on south side of Shoal Bay;
“R202540%m 4wt on Cockatoo Island (Reid
1958) .
Diagnostic Features The high contents of hematite (in the west)

and feldspar and hematite in the east,
distinguish rocks of this member from the
underlying white quartz sandstone of the
Pentecost Sandstone.

Remarks : The proposed member formalises the
previously undefined '"Yampi Beds" of
Harms (1959). Lateral equivalents of both
the lower part of the Pentecost Sandstone
and of the Yampi Member in the area between
Talbot Bay and Strickland Bay comprise a
uniform siltstone sequence that has not
been subdivided.
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WOTJULUM PORPHYRY
Yampi 1:250,000 Sheet area.

From the now abandoned Wotjulum Mission
which was located within a valley occupied
by this sill 5. km" : southeast from the
head of Copper Mine Creek.

Referred to by Maitland (1919), Canavan

and Edwards (1928), Finucane (1939), and

Harms (1959), but not formally: named.
Specimens described by Baker in unpublished
C.S.I.R.0. Mineragraphic Report No. 566

(1954), and porphyry referred to as Graveyard
Porphyry. (The name Graveyard has subsequently
been used in Queensland (1959) and is thus not
available) .

Dense grey-black quartz feldspar porphyry with
micro-crystalline groundmass. The rock is
studded with phenocrysts of rose pink quartz

2 and 5 mm across and sporadic phenocrysts of
feldspar. Flow-banding is common. Feldspar
phenocrysts include oligoclase and orthoclase
which show varying stages of alteration to
sericite. Altered varieties are well foliated
and fissile with abundant sericite. Biotite

is present as fine-grained clots and as small
flakes marginal to feldspars replaced by

calcite. Altered, sheared and kaolinised varieties
are commonly pink, pale green or white in colour.

Confined to the northwest. part of Yampi
Peninsula. Occurs principally on the mainland
south and southwest of Koolan Island; west of
Talbot Bay, and to the south and southwest of
Copper Mine Creek. Minor occurrences on
Koolan Island.

Usually as strike valleys flanked by more
resistant quartz ridges. Elsewhere as dissected
undulating rocky hills, and as low pavements
and promontories in coastal waters.

Wotjulum Mission site (1259E, 29493N).

Forms an extensive sill intrusive into the Elgee
Siltstone. Thickness varies from 420 m~~"
(calculated) for the sill extending from the

Graveyard northwest to the vicinity of Yuraddagi
Creek mouth, to 60 m.. near Jinunga River.

6002
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Intrudes Kimberley Group, mainly the Elgee
Siltstone. Locally intrudes uppermost
Beds of Warton Sandstone and lower most
beds of Pentecost Sandstone. The porphyry
is locally intruded by a network of minor
quartz veinlets.

It is the only acid intrusive known within
the Kimberley Group sequence.

The only lithological similarity .

to rocks in the West Kimberley is to the

Whitewater Volcanics which are older.

Proterozoic.
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