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EXPLAWATORY NOTES FOR THE RUNTON, W.A.
1:250 000 GEOLOGICAL SHEET

INTRODUCTION

The Runton 1:250 000 Sheet* lies on the tropic of
Capricorn just west of the Gibson Desert between latitudes
230 and 24° south, and longitudes 1230 and 124030' east.
This area is sometimes referred to as the 'Little Sandy
Desert'. Geoliogically the area is mainly within the
Phanerozoic Officer Basgin; but part of the Precambrian
Paterson Province occurs in the west, znd a small portion of
the Phanerozoic Canning Basin occurs along the northern
margine.

Access may be gained by four-wheel-drive vehicle from
Telfer (290 km to the northwest) or Newman (415 km to the
west) to an unmaintained track which leads to the northwest
corner of the area. This track continues westwards to
Windy Corner (72 km east) across the northern half of RUNTON.
The disused Canning Stock Route also crosses the northwest
corner.

RUNTON receives an average annual rainfall of 200 mm,
and experiences an annual evaporation of 2 800 mm
(Australian Bureau of Statistics, 1973). Prevailing winds
blow from the east and southeast and to a lesser extent
from the northeast. The area lies within the Keartland,
Canning, and Carnegie Botanical Districts of Beard and Webb
(1974), and the flora of the area is described by them.

There are no permanent population centres in the area,
although a small group of nomadic Aborigines was sighted
during the mapping in 1975.

Available mapping bases include topographic maps at
1:250 000 scale, and aerial photographs at 1:50 000 scale
(1953) and 1:80 000 scale, (1970). The maps and photographs

* A name in full capitals (RUNTON) indicates area covered by
that 1:250 000 sheet.
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FIGURE 1.
PHYSIOGRAPHIC SUBDIVISIONS OF RUNTON 1:250 000 SHEET

SCALE
10 0 10 0 30 40 km
[ 1 L 1 1 )
1:030::@:"; Hills and ridges [::] Sand plain
E Undulating laterite plains 400 Contours in metres above sea level

(Information from B.M.R. Gravity Map

m]ﬂ]]] Salt lakes of Runton)
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West Australian Petroleum Pty Ltd (1966) extended into the
area.

In 1971 a joint Geological Survey of Western Australia
(GSWA) and Bureau of Mineral Resources (BMR) partly mapped
the area to the south (Kennewell, 1975) as part of a
reconnaissance geological survey of the Officer Basin
(Lowry and others, 1972).

The present survey was carried out in 1975 by a Jjoint
GSWA-BMR party mapping the Phanerozoic rocks in the area
(Towner and cthers, 1976), and a GSWA party mapping the
Precambrian rocks. Precambrian rocks in the northwestern
part of the area were mapped on the ground, but the rest was
conpleted by helicopter traverses.

STRATIGRAPHY

The stratigraphy is summariged in Table 1 and additional
notes are given below.

PROTEROZOIC

Rudall Metsmorphic Complex

The southeasterly extension of the Rudall Metamorphic
Complex (Williams and others, 1976) occurs in the northwest
part of RUNTON. It consists of two interfoliated sequences
which have undergone complex deformation and metamorphism.
The first sequence contains gneissic and granitic rocks that
have been retrograded by greenschist metamorphism. The
second sequence, dominantly quartzite and schist, was formed
by prograde metamorphism of a sedimentary sequence younger
than the gneiss.

The dominant gneissic rock is retrograded quartz-
feldspar-biotite-muscovite gneiss (Enb). It contains various
proportions of microcline and plagioclase which give a range
in composition from granite to tonalite. Quartz and feldspar
have been cataclastically deformed, and are enclosed in a
finely granulated matrix of biotite, lesser muscovite, and

5
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laterite

Age Thick- Lithology Stratigraphic Fossils Remarks
ness relagtionships
(m)
UNDIVIDED TLateritic 5i Gravel, Overlies Czl Occurs as undulating
CAINOZOIC soil (Czs) pisoliths plains and hills,
T of laterite 4
sand, silt
and mud
Laterite (Czl) 10¥  Laterite, Overlies Overlies all
pisolitic clayey Phanerozoic units and
or massive Dbesdrock some Precambrian rocks
Calcrete (Czk) 10% Limestone, Commonly Includes kankar, caliche
arenaceous interfingers and travertine good
chalcedony with agquifer
lacustrine
deposits
Silerete (Czt) 2% silicified Overlain by
' sandstone eolian sand
EARLY Lampe Beds ?Bi Silicified Overlies Bejah Occurs as capping to
CRETACEOUS (XTi) sandstone  Claystone, hills of Phanerozoic
TO EARLY and Samuel Formation " rocks
TERTIARY conglom— and Paterson
erate Formation
unconformably;
overlies and
underlies
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Age Thick- Lithology Stratigraphic Fossils Remarks
ness relationships
(m)
Samuel 30= Sandstone, Unconformably Bivalves Relatively well
Formztion fine- overlain by exposed in
(Xs) grained Lampe Beds; southeast of area.
and very conformably
fine- overlain by
grained; Bejah Clay-~
inter- gstone;:
bedded ?laterally
with mud- equivalent
stone; to Anketell
thin- Sandstone;
bedded, Poverlies
ripple Cronin Sand-
cross- gtone, pro-
bedded, bably dis-
bioturb- conformably;
ated overlies
Paterson
Formation
Anketell 2100 Sandstone, Overlies Pre-  Rhizocorallium Possibly a good
Sandstone fine- cambrian and aquifer
(Xa) grained to Paterson
coarse- Formation
grained, unconformably;
conglom- probably
eratic, overlies and
biotur- may be partly
bated, eguivalent to
Cross-—- Cronin Sand-~

bedded,

stone;
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Age Thick~- Lithology Stratigraphic Fossils Remarks
ness relationships
(m)

PERMIAN Paterson Form- 450 Sandgtone; Unconformably Palynomorphs Exposure too poor
ation Undiv- mudstone, overlies outside area (or not visited)
ided (Pa) poorly Precambrian (Kemp, 1976) toc enable ident-

bedded with rocks. Uncon- ' ' ification of
dropstones formably facies.
overlain by
Cronin Sand-
stone, Samuel
Formation and
Anketell
Sandstone
Fluvio- 2200% Sandstone, As above. Possibly a good
glacial fine to Relaticn- aquifer, however,
facies coarse- ships with to south contains
(Paf) grained, glacio- saline water. Not
peorly lacustrine common on RUNTON.
sorted, facies not
contains known
dropstones,
cross-
bedded
minor mud-
stone and
conglom-—
erate
Glacio- ?200’-t Mudstone, As above. Very poor aquifer.
lacust- abundant Relationships Is characterist-
rine dropstones with fluvio- ically leached
facies massive glacial facies white and purple.
(Pal) to poorly not known. Forms distinctive
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Age Thick- Lithology Stratigraphic Fossils Remarks

ness relationships
(m) :
Bam Quartzite Interfoliated Deformed and meta-
Eaq and quartz- with older morphosed by D2,
mica schist gneissic : D3 and D4.
o rocks
o
5, Bago, Retrograded Oldest recog- : Deformed and meta-
(Y Inb, interfol- nised basement morphosed by D1,
498 Inx iated rocks D2, D3 and D4.
@ & gneissic
,g,g c% rocks
e ED
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shaped the Rudall Metamorphic Complex. The lithological
agssociation of banded iron-formation, ultramafic, mafic,
sedimentary, and granitic rocks suggests that the original
terrain was Archaean. The development of the gneissic
foliation took place either during the Archaean -- by analogy
with the modei for similar rocks on ROBINSON RANGE (Elias

and Williams, 1977) == or during the Proterozoic in a mobile
zone marginal to the Pilbara and Yilgarn Blocks. The
metamorphism of the gquartzite and quartz-mica schist predates
the Yeneena and Bangemall Groups, and a Proterozcic age is
inferred. Since this is the last metamorphic event to have
affected the Rudall Metamorphic Complex, the complex is shown
on the map as Proterozoic in age. ‘

Even—grained biotite adamellite

Isolated outcrops of even~grained biotite adamellite
(Bgb) occur 35 km east-northeast of Karara Well. The
adamellite consists of two phases; a weakly foliated medium=
grained phase, and a fine-grained to medium-grained dyke
phase. Both are petrologically similar and contain microcline
slightly in excess of oligoclase. Both feldspars are more
extensively sericitized in the foliated adamellite than in
the dyke phase. The latter phase contains scattered euhedral
microcline phenocrysts which are flow-aligned parallel to
dyke margins.

The texture of the foliated adamellite is distinguished
by slightly flattened and partially polygonized quartz; this
suggests that annealing has taken place during overprinting
of the foliation. The flattening is possibly a result of
forceful intrusion of the later adamellite. The relationahips
and similarities between the two phases suggest that they
represent two distinct pulses of the same intrusion.

The relative age of the adsmellite is not precisely
known. The lack of D3 cleavage, which is widely imprinted
on rocks of the Paterson Province, suggests that intrusion
postdated this deformation. Its even-grained texture and
post-tectonic nature resemble the Late Proterozocic Mount
¢rofton Granite on PATERSON RANGE (Chin and Hickman, 1977)

although the petrology does not suggest a genetic
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The stratigraphically highest beds in the Yeneena Group
occur in the Cromer Cone- Cronin Hills area. They are mostly
massive sandstone, similar to that in the Runton Range
sequence. However, grains tend to be more angular and less
well sorted, and feldspar is more abundant. Conglomerate,
commonly containing intraformational mudstone clasts, occurs
as lenses at the base of large cross-sets and in scour channels.
Beds of yellow-brown and pink dolomite are interbedded with
pink mudstone and cross—bedded sandstone.

The sequence in the Runton Range area is thought to
result from near-shore deposition, as indicated by the
oceurrence of shallow-water ripples, cross-bedding of
possible tidal origin, dolomite of tidal flat or lagoonal
origin, and mudcracks in adjacent areas.

The sequence in the Cromer Cone-Cronin Hills area

is less mabure, coarser grained, more poorly sorted, and
contains conglomerate and scour-and-fill structures. The
overall upward-coarsening of the succession in both areas,
and the cyclicity in parts of the sequence suggest deposition
in a deltaic environment.

The sequence in the Runton Range and Cromer Cone-Cronin
Hills areas correlates best with the Choorun Formation
(Chin and others, in prep.).

Karara Formation

The Karars Formation -~ defined herein and referred 1o
ag 'Karara Beds' by Williams and others (1976) =-— unconformably
overlies the Yeneena Group snd Rudall Metamorphic Complex in
the Karara Well area. Deposition postdates the first
deformation of the Yeneena Group (D3) and predates the second
folding (D4). Although the age of the Karara Formation is
not known, it is possible that the sequence is a near-shore
facies of the Middle Proterozoic Bangemall Group. The type
locallty lies in the hills between Well 23 and Karara VWell
(Lat. 23°05's, Long. 123 °18'E), where the unit is
approx1mately 1 800 m thicke. '

The unconformity with the Yeneena Group is exposed at
localities 11 km and 14 km west-northwest of Well 23. The

10
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subvertical, north~northeasterly trending dykes which also
intrude the Bangemall Group on GUNANYA (Williams and Williems,
1977). Although discontinuous at the surface, they lie in
straight lines for distances in excess of 50 km.

PERMIAN

Paterson Formation

The Paterson Formation (Eg) (Talbot, 1920; Traves and
others, 1956) is considered to be a facies equivalent of parts
of the Grant Group (Crowe and Towner, 1977), and occurs in
the southern Canning Basin and the Officer Basin. The unit is
widespread on RUNTON and contains a glacio-lacustrine facies
(Pal) and a fluvio-glacial facies (Paf). Paterson Formation
undivided (Pa) refers to outcrops in which the facies could
not be determined.

The most characteristic feature of the Paterson Formation
is that it contains glacially derived dropstones of various
Precanbrian rock types, some of which are facet ed and
striated. In the glacio-lacustrine facles these dropstones
are randomly set in a massive mudstone matrix the erosion of
which is responsible for the low, rounded cliffs bounding the
outcrop. Such exposures commonly contain purple, red, and
white liesegang banding. In the fluvio-glacial facies, the
dropstones occur throughout the sequence together with lenses
of fluvially derived conglomerate.

A glaciated pavement with overlying tillite occurs 11 km
wegst~southwest of Cronin Hills.

Apart from bioturbation structures, no macrofossils are
recorded from the Paterson Formation. However, microfossil
evidence from father south indicates an BEarly Sakmarian age
(sensu stricto) for the unit (Kemp, 1976).

Grant Group

Undivided Grant Group (Pg) (Guppy and others, 1952; Crowe
and Towner, 1977) may extend into the northeasternccorner of
the area, but it is not exposed. The group consists of
sandstone with minor shale, and is thought to be a basinal
equivalent of at least part of the Paterson Formation (Crowe

12



and Towner, 1977). It is only shown on the rock
elationship di

agram on the map.

UNDIVIDED MESOZOIC

Cronin Sandstcne

The Crenin Sandstone (Mr) (Veevers and Wells, 1961) was
previously only recognised in the northwestern Officer Basin

at Cronin Hills, its type locality. The unit is now mapped
throughout the west-central part of RUNTON, and it has

tentatively been identified near Bejah Hill in the southeast.

Plant fossils in the lower part of the Cronin Sandstone
have been dat=d as Lete Iriassic or Jurassic by White (1961)
suggesting that the unit is older than the Cretaceous Anketell
Sandstone. However, the two units are lithologically similar,
and Towner and others (1976) have suggested that they may be
partly equivalent and that the age of the Cronin Sandstone

ney range from Late Triassic to Farly Cretacecus.

LOWER CRETACEOUS

Anketell Sandstone

The Anketell Sandstone (Za) (Traves and others, 1956)
wes previously not recognized on RUNTON (Veevers snd Wells,
1961}, but it is now mapped in the north-centrsl and
northeastern parts of the area. The wnit disconformably

overlies Paterson Formation, and overlaps it to lie
unconformably on Precambrian rocks. To the east of RUNTON,
Towner and others (1976) believe that the Anketell Sandstone
has an interfingering contact with the Samuel Formation.

The Anketell Sandstone ig believed by Crespin (1956) to
be Early Cretaceous because it contains Farly Cretaceocus
foraminifers and occuples a similar topographic position to

the Early Cretacecus Samuel Formstion. The trace fossil,

13



Rhizocorallium, which is common in the Anketell Sandstone, 1is

no longer considered diasgnostic of the Lower Cretaceous as 1t
was by Traves and others (1956) and Veevers (1962).

Semuel Formation

The Samuel Formation (Ks) (Lowry and others, 1972) occurs
in the southeastern part of RUNTON where it is believed to
overlie Crorin Sandstone and where it is conformably overlain
by Bejah Claystone. The unit is exposed in sporadic small
cliffs, and it is commonly capped by a thick laterite profile.
Fossgils from the Samuel Formation in the area are listed by
Skwarko (1976) and indicate an Aptian age for the unit.

Beijah Clayvstone

The Bejah Claystone (Ke) (Veevers and Wells, 1961;
Lowry and others, 1972) consists almost entirely of claystone
with only minor siltstone and sandstone. The unit is
recognised only at Bejah Hill, the type section, and a few
other isolated exposures in the southeastern part of the
RUNTON. It is massive or very poorly bedded and there are no
sedimentary structures, apart from some mottled patterns
which may indicate bioturbation.

ALccording to Crespin the Bejah Claystone contains the
Radiolaria ILithocyelia exilis and Cenosphaera sp. which

indicate an Albian age (Veevers and Wells, 1961), and outside
the area the unit contains an Aptian pelecypod fauna
(Skwarko, 1967). The age of the Bejah Claystone is therefore
considered to be Aptian-Albian.

LOWER CRETACECUS TO TERTIARY

Lake George Beds

The Lake George Beds (KTg) (Crowe and Towner, 1977)
only occur in a small area around Winnecke Rock in the
northeastern part of RUNTON. No contacts with other units
are exposed in the area, but to the north on TABLETOP the

14



Lake George Beds rest unconformably on the fnketell Sandstone
e} A o - K3 »

{Towner and others, 1976) and a similer relationship is

A 9 B

believed 1o exist in the Winnecke Rock ares. Towner and

others (1976) have suggested that the ILake George Beds
correlate with the Lampe Beds and they are, therefore,
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e
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agsignedatlate Cretaceous

Liampe Beds

The Lamps Beds (XT1) (Towry and others, 1972) cap clayey
exposures of the Belsh Claystone and the Samuel and Paterson
Formations, and can be distinguished on aerial photographs by
their light tone. Taterite agppears mainly to overlie the
Lampe Beds, but it is aleo known to underlie them (Crava in

ss). Lowry and others (1972) believed the Lempe Beds are
Garly Tertiary in age as they overlie the
jahh Clayetone and are mainly overlain by

balieved was no younger than Miocene.

s

; e e ™ o P R e 3 3
(Czs ) particularly extens
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oed ot
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gety; it ig wainly sandy, but containg sbundant lateritic
A o

pisoliths, which give it a distinctive dark t
vhotographs. Many of the areas shown as lateritic soil,
a

flenk valleys of an ancient drainage system described b
van de Graaff snd others (1977) and summarized in Towner

and others (1976},

Associated with arezs of lateritic soil are exposures
of laterite (Qgg} which commonly occurs as a thick ( 1
pisolitic crust overlying the more clavey formation
Laterite ig also present as a capping on the gandier
formations, where it ig much thinne Van de Graeff and
others (1977} believe the laterite in the desert areas of
Western Austrelia is meinly Tertizry, but, since older and

h der age term of

&

younger laterites zre algo krown, the bro
vndivided Cainozoic is preferred for the unit.

Calerete (Czk) is not widespread on RUNTON, and is mainly

i5



confined to areas adjacent to the major drainages. The
calcrete commonly contains chalcedony, and crops out as low
rugged rises around margins of salt lakes and claypans.

QUATERNARY

The most widespread Pleistocene to Holocene deposits are
eolian deposits (Qz) consisting mainly of fine-grained and
very fine-grained red quartz sand. In the eastern part of
the area, the sand occurs as a sand plain without dunes, but
elsewhere the eolian sand forms longitudinal Or seif dunes.
Simple and chain dunes are the most common, but net-like dunes
also occur in depressions - terms of Crowe (1975).

Mixed alluvial and eolian deposits (Qs) are also common
and occur in relict depressions of palecdrainages and around
hills. On aerial photographs, the unit can be distinguished
from pure eolian deposits by a mottled tone resulting from
the floral variety that it supports. PYure eolian deposits
normally only support spinifex, and therefore, have an even
tone on the air-photographs.

Lacustrine deposits (QLl) occur in and adjacent to
claypans and salt lakes in the area. The rnore extengive
lacustrine deposits are probably underlain by older alluvium
which was laid down when the fossil drainages were active.

Alluvium (Qa) is present in the few small creeks that
drain the larger hills. Colluvial deposits (Qg) flank many
of the hills in the western and northwestern parts of the
ares and cover the low rises around Bejah Hill in the
southeast.

STRUCTURE

There are three tectonic subdivisions on RUNTON: the
Precambrian Paterson Province in the west, a small part of
the Phanerozoic Canning Basin in the north, and the mainly
Phanerozoic Officer Basin in the remainder (Fig. 2).

16
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FIGURE 2 17658
STRUCTURAL SKETCH OF RUNTON SHEET SF51-15
10 0 10 20 30 40 km
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[P”M Basin Sediments e Faultg Y
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............. Province boundary
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The fourth deformstion {(D4)
which trends easterliv snd sast-no

similar to the preceding D3 deformati

digtinet zones. Major folds of

Yeneena Group in the Runton Rang

near ¥arare ¥Wolle

VING BASTIH

Only a2 swmall portion of the Canning Basin occurs aloag
the northern margin of RUNTCN. The oculy structures known in
this area are two faults 25 km east of Xarara Well.
Subsurface folds are known in the Canning Basin to the north
of the area, but prcbably do not cceur on RUNTON. :

The boundary belween the Canning and Officer Basins has
been arbitrarily taken as the axial region of the Anketell

Eegzenal Gravity High = Varri Gravity Ridge {(Lowry and

~

¥ - 7 % ERs B P "y % g o ” b &y 5 e sy SR
others, 1972; Towner and others, 1876) - and surface informa-

el e » RPN 4 ) ~ - v Sl P R I P B T Ay gy ok X
tion does noi allow any more precise definition than this.

2

(:\ l‘tT .H‘R 41‘3[ I ’\"’“

The Officer PBasin on RUNTCH contains a

[ge]

t

Phanerozoic rocks, probably less than 600 m thick., No folds
t 8
15

are known ip the sequence, and only cne feult was mappred at
Cromer Cone. However, from adjoining areas {(van de CGraasff,
19745 Crowe, in press) indicates the possibility that

diapiric structures, resulting from the intrusion of

Proterozoic eveporites (Wells nnd Xenncwell, 1974; van de
raaff, 1974} may also oceur in the ares.

e
GEOLOGICAL HISTCRY

The earliest geological event recorded con RUNTON is
S

?Barly Proterozoic high-grade metamorphism of posgible
o3

> y - T o ¢ ey 7 S P o Ty o
Archzean granitic, lsyered igneous, and sedimerntary rocks.
. IR - oy I - R [P W
\renaceous and pelitic rocks were deposited unconformably on
LTl . 3 . o 3 A f % SR SO [
the resulting gneisses, then folded (D2) and metamorphosed.



This tectonism also resulted in reworking of the basement
gneiss. Stabilization of the metamorphic complex was
followed by a period of erocsion. A shallow sea then
transgressed the area; and sand, mud, and gravel were
deposited in a near shore environment {Yeneens Group). A
delta may have formed as the sea retreated during the Barly
or Middle Proterozoic. Dolerite sills and dykes intruded the
Yeneena Group, and a third period of folding (D3) followed.

After the folding (D3), the area was exposed to subaerial
erogion and surface silicification. Gravel, sand, clay and
dolomite accumulated on this land-surface, possibly in rivers
and in & shallow sea (Xarara Formation). A final period of
folding (D4) during the Proterozoic affected the area before
the intrusion of mefic dykese. '

During the Early Palaeozoic, the area was subjected to
uplift and erosion. If any deposition occurred, the deposits
were removed and reworked when the area was glaciated during
Barly Permian times. The glacial deposits were laid down in
rivers in the western part of the area but mainly in lakes in
the Canning and Officer Basin parts (Paterson Formation).

The presence of dropstones in the glacio-lacustrine facies of
the Paterson Formation indicates that the lakes contained
floating ice. In the northeastern corner of RUNTON, in the
Canning Basin, there may have been some marine deposition
during the Barly Permian (Grant Group).

After the EBarly Permian glaciation, the area was again
subjected to erosion until meybe in Late Triassic or EBarly
Cretaceous times, rivers deposited sand, mud, and gravel in
the Officer Basin part of the area (Cronin Sandstone). The
basinal areas were inundated in EBarly Cretaceous times by a
shallow sea which deposited sand and mud (Samuel Formation)
over much of RUNTON, and sand and gravel (Anketell Sandstone)
in a near-shore environment in the north. Quiet conditions
then prevailed, and clay was deposited in the south (Bejah
Claystonz ) before the sea retreated from the area.

After the Cretaceous sea receded, subaerial conditions
prevailed until rivers deposited sand and gravel (Lampe

20
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PETROLEUM

The petroleum potential of the area is negligible as
there are no known gource rocks in the area, and the
Phanerozoic rocks have probably not undergone sufficient
thermal maturation to have generated petroleum.

METALS

The Rudall Metamorphic Complex and the Yeneena Group
have some potential for copper, lead, zinc, and associgted
silver, becauvse these metals have been recorded from the
same units outside the area (Chin and others, in prep.).
Cormmercial guantities of gold are also known to occur in the
Yeneena Group to the northwest of the area at Telfer
(Blcekley, 1974; Chin and Hickman, 1977).

CONSTRUCTICHN MATERIALS

Laterite and lateritic soils in the ares are ugeful
road-construction materials. The isolated exposures of
weathered Phanerozoic rocks in the eastern part of the area
could also be uged for road building. Colluvial deposits
ground exposures of Precambrian rocks in the western part of
the area could be used for the same purpose.
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RUNTO
AUSTRALIA 1:250 000 GEOLOGICAL SERIES WESTERN AUSTRIZ_I, SHEET SF 51-15 :

VVVVV = s —— ——— rm— mmen T ———— - —
( No 25 Well 2iom Reference
( 58 1
64 0000 yE& 520000 mE 30 60 124 00 18 62 20 15 bagoeme 720000 y £ 124 30
i = -~ ; / it
E . . t“ : . . FEah == 23 00 Qa Cfey. silt | sand, gravel ; Jlluvidl
e . - =~ L: N K
o o S
% J ; R o A Qs Sand, silt; alloveai sndd eolian, mainly in depressions
k: R B U
¢ ‘ — Lol QUATERNARY < Qz Sand ; eolian
N
§ \ \\\‘ %) Ql Clay , sitt , minor send , gypsum , minor halite ; lacustrine
| N o
I N
: O Q¢ Gravel s sand , minor s/t ; colluvial
| pd
2120000 yN '— e - <
= 2{laoooyE §} O Czs Lateritic soil | pisclith gravel on surface ; pedogeric
. £5) (254 / S
& + /
L e \ ‘ Czi Laterite , pisolitic or massive ; pedogaeh/c
1 {
|, - . T = 1 7440000 MN Czk Calcrete , kankar, chaicedony ; Fluvio-lacustrine and pedogenic
g ¢ L A o
g g o ‘/,f—" Czt Siicrete | weathering product
) i‘J Q,’?'H Ka N \
N . v p
S ;
s - 1 Lampe Beds KTl Silicified sandstone , fine to caarse - grained, conglomeratic ; Fluviatile
| CRETACEOUS !
- - . | TO TERTIARY G Sanastone , partly siicified, medium Eo coarse -grained, comgiomerakic,
- R TR ¥a i Lake George Beds KTg ?bioturbated, un-bedded ; ? pedogenic 4
Referehce J%Cﬁﬁ'z’;} : O Beiah Claystone K Claystone , minor siitstone , rare sandstone , massive ;
15 - | BT N J Y € radiolaria ; maring
1 R T O
) i R T ! [ : Sandstone , Fine -grained, interbedded with mudstorne, ripple marks,
Geological  boundary : : 5 . v ! R — i u CRETACEOUS 4 Samuel Formation Ke gleuconite; fossiliferous | marine P
e Accurate . 0 = ‘ v = ) )
{ P . : B G ‘ ; Anketell Sandstone Ka Sandistone . Fine Lo coarse - grained, and mudstone. thin to medium -bedded,
P Appr‘ox/maée - wdvy bedded, ripple marked, bioturbated, cross-bedded near top; ? paralic
oo o : :
A g Inferred \ » MESOZOIC Cronin  Sandstone Mr Sandstone | Fine Lo caarse rgrgined, menor mudstone and congiomerate ,
sl S \ UNDIVIDED cross -bedded ; plant fossils ; continental
Fault . ) - E % i - AR
Ac t o o
e ——— ciyrate . : — .
: | 8 Paterson Formation Pa Undivided. Sandstone and mudstone, dropstores ; glacial
—— Approximat Lo ot ‘ » A
PP e . < ’ . e . O PERMIAN Pat F!uwa{:-‘glaafaé facies . Saondstore snd mudstone, cross - bedded,
v, S ; o
—— Inferred ‘ L&J conglomeratic, dropstones
oy -
N E — Pal Glacial - lacustrine facies . Mudstone, poorly sarted, dropstenes,
Fold : 5 . : o e < minor sandstone
: ~ R a
——+t-—  Syncline showing plunge of Fold axis 7 t . . SV
£ o 5 i
Bedding T ) SR e * L AQ\ Miror intrusion ; g - quartz , d-dolerite
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