
DEPARTMENT OF 
MINERALS AND ENERGY 

BUREAU OF MINERAL RESOURCES, 
GEOLOGY AND GEOPHYSICS 

BMR 
Record 

1974/183 
c.4 

RECORD 1974/183 

063141 

NEW REVISED STRATIGRAPHIC NOMENCLATURE, NORTHEAST 

CANNING BASIN, WESTERN AUSTRALIA. 

by 

+ * + + A.N. YEATES , R.W.A. CROWE, R.R. TOWNER, LESLEY A.I. WYBORN 

and VIRGINIA L. PASSMORE+ 

The information contained in this report has been obtained by the Department of Minerals and Energy 
as part of the policy of the Australian Government to assist in the exploration and development of 
-nineral resources. It may not be published in any form or used in a company prospectus or statement 
lithout the permission in writing of the Director, Bureau of Mineral Resources, Geology and Geophysics. 



·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RECORD 1914/183 

.NE.'W AND REVISED STRATIGRAPHIC NOJI,ENCLATURE, lWRTHEAST 

CANNllW BASIN, WESTERN AUSTRALIA. 

. .....---_.-

by 

A.N. YEATES~ R.H .A. CROYlE; R.R. TOHNER~ L1"'SLEY A.I. vIYBORN+ 

and VIRGnnA L. PASSMORE+ 



·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

NE\{ AND REVISED STRATIGRAPHIC NOr-1EHCLATURE, llORTHEAST 

CAmHNG BASIN, HESTERH AUSTRALIA 

by 

A.N. Yeates~ R. W.A. Crm·re*, R.R. Towner~ Lesley A. 1. ~Tyborn+ and Virginia 

.. + L. Passmore 

Sm.1HARY 

It is proposed that the terms Hardman, Condren Sandstone, and 

Light jack, previously defined as Hembers of the LiveringaFormation, be 

given Formation status and that the term 'Liveringa' be up~raded to Group 

status to include the Hardman Formation, Condren Sandstone, and Light jack 

Formation. 

New names proposed are: 

(1) Knobby Sandstone: Upper Devonian quartzose sandstone, 
-~,-

previously recognized and informally named. 

(2) Lake Gregory Beds: Cainozoic mud, silt and sand in the 

Lake Gregory area. 

(3) Kirkby Range I1ember,· ·'IHcks Range Sandstone Hember, and 

Cherrabun Hember for three mappable units comprising the 

Hardman Formation in CROSSLAND 1:250000 Sheet area. 

It is also proposed that ·the term ~'lolf Gravel be discarded.' 

* Geological Survey of 1lfest.ern Australia. 

+ Bureau of Mineral Resources, Geology & Geophysios, Canberra. 

Published with permission of the Director. 
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REVISION OF THE LIVERINGA FORHATION 

The Liveringa Formation in the Fitzroy Trough \'/8S subdivided into 

the Light jack, the !Hddle and the Hardman Hembers by Guppy et a1. (1958). 

The I~Iembers, houever, w',ere not differentiated on their maps. In the Gregory 

Sub-basin, the southeastern continuation of the Fitzroy Trough (Yeates et al., 

in prep.), the Livei-inga Formation was subdivided into the Balgo, Condren 

Sandstone, and Hardman Hembers (Veevers& Uells, 1961; Casey & Wells" 1964). 

The Balgo 1"lember "Tas recognized as a lateral equivalent of the Light jack 
! 

r1ember, ,but, at the time, continuity of the units could not be demonstrated 

between the two widely separated t ;~e sections, and nro separate names were 

retained. The term Balgo Member \'laS subsequently discarded by Playford et ale 
, , 

(in press). 
i 

The Condren Sandstone Hember is equivalent to the Midd:le Hember 

of Guppy et a1. (1958). Casey & Ivells (1964) recognized the Hardman Hember 

in north\'iestern HOUNT BANTiEmIAN 1 : 250 000 Sheet area. I ts only YJlown 
.. ~ .. ' . 

stratigraphic equivalent to the southeast is probably the Godfrey Beds 

(Yeates et a1., ,1974), which was previously thought to be Lower Cretaceous 

(Casey & Wells, 1964). 

The type sections of the Hardrnan ' Formation, Condren Sandstone, and 

Light jack Formation remain those described for these units when originally 

assigned l"~ember status. The type sections (locations shmm in Fig. 1) are 

at Hount Hardman (HOOHICAlJBAH),Condren Pinnacles (LUCAS), and at Light jack 

Hill (NOONXANBAH), and ' none of them is complete. 

PROPOSED NAT·IE: KNOBBY SANDSTONE 

DERIVATION OF HAHE: Knobby Hills: latitude 190 23'S, longitude 

1270 43'E, in BILIJILUNA 1 :250 000 Sheet area, ;'Testern Australia. 

DISTRIBUTION: Crops out in an area of 40 kni radius around 

Knobby Hills. 

LITHOLOGY: Hedium to coarse, cross-bedded quartzose sandstone 

containing abundant intraformational claystone clasts; quartz granule 

conglomerate, thin beds of quartz pebble conglomerate, and rare siltstone. 
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TYPE SECTION LOCALITY: Latitude 190 24'24"S, longitude 1270 45'44"E, 

about 2 km east of Sturt Creek and 7 kmnorth of Skeen Hill. 

THICKNESS: At the type section (Appendix 1), 13 m; at Falconer 

Hills, 14.4 m is exposed. A shaU01i stratigraphic drill hole, BiliR Billiluna 

No.3, penetrated 170 m at Falconer Hills. The maximum thickness is esti!~ated 

to be 350m. 

AGE: Late Devonian, based on fish fossils. , 
FOSSILS: The lycopod Leptoohloem australe (HcCoy, 1874) and 

placoderm fishes, including undetermined arthrodires (Gilbert~Tomlinson, 1968, 

p. 210) Bothriolepis, Asteroleois, and crossopterygian remains (G.C. YOlmg 
I 

I 
pel's. comm.). The fish plates, though fragmentary, are \>lidespread,lbut 

Leptophloem specimens are rarer. 

RELATIONSHIPS: The Knobby Sandstone is unconformable on the 

Proterozoic Peterson Beds and is probably also unconformable on the LO\l'er 

OrdovicianCarranya Beds. The formation may conformably overlie rocks of 

possible Silurian-Devonian age in the subsurface. No upper contact is exposed. 

In the subsurface, the K.'1obby Sandstone is probably overlain by the Lm-Ter 

Permian Grant Formation in the " BilliluJla area, and possibly by Carboniferous 

rocks farther southwest allay froD the margin of the Canning Basin. 

. 
STITONOHY OR 110DIFICATION 'OF PRSVIOUS NOI-mUCLATURE: Casey & Wells 

(1964) described the sandstone in the Knobby Hills area but did not formally 

name it. Late Devonian to Early Carboniferous age "laS assiened on plant 

fossil evidence. 

Veevers et al. (1967) have referred to the 'Knobby Sandstone' 

informally. 

PROPOSED HAHE: LAKE GREGORY BEDS 

DEIUViI.'1'IOl-T OF NAI·~E: Lake Gregory: latitude 20012'S, longitude 

127030'E, in LUCAS and CORNISrr 1 :250 000 Sheet area, ~lestern Australia. 
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DISTRIBUTION: Subcrops beneath aeolian sand in the terminal 

reaches of Sturt Creek. A few exposures occur along the margin of'Lake 

Gregory. 

LITHOLOGY: Green, brOlm, and red clay, silt, and fine sand, 

minor marl and calcrete and rare gravel. 

TYPE SECTION LOCALITY: The type section is in Brm Cornish No.3, 

a continu'ously cored hole located at 20011 '05"S, 1270 24'15''E at Lera: Yard, 

CORNISH. 

THICKNESS: 99.1 m in Him Cornish No. 3 (Appendix 1 j; 64.3 m in 

BHR r·10unt Bannerman No.1. 

!Q!: Cainozoic, based on regional relationships. 

FOSSILS: Indeterminate gastropods; possible plant root casts; 

indeterminate fish bones. 

RELATIONSHIPS: Unconforf!lable on Permian Formations; conformable 

beneath aeolian sand. 

PROPOSED NEI,' nEI1BBR.'3 OF THE HARDI-1AN 'FOlli"LATION 

1. Kirkby Range Hember 

DERIVATIon OF NAr·IE: Kirkby Range: latitude 19007'S, longitude 

125013'E, in CROSSLA~ID1:250 000 Sheet area. 

DISTRIBUTION: The Hember occurs in the Millyit Range and Kirkby 

Range in CROSSLAIID. 

LITHOLOGY: Argillaceous Siltstone, argillaceous sandstone, minor 

shale, and calcareous sandstone. 

TYPE SEC'l'ION LOCALITY: Lati tv,de 19009'39"S, longitude 1'25 0 34' 24"E, 

1 • 5 km "Test of Sp:ring Creek on the northern scarp of the Hillyi t Range, 

CROSSLAND. 
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THICKNESS: At least 52 m at type section (Appendix 1), at least 

22 m in the southern part of the I-lillyit Range, at least 75 m in Kirkby 

Range, and at least 70 m in mrn Crossland No.1. 

AGE: Late Permian, based on brachiopods; pelecypods, and a 

microfloral assemblage. 

RELATIONSHIPS: A conformable and gradational contact \"1iththe 

underlying Condren Sandstone; apparent conformity with the overlying Hicks 
I 

Range Sandstone I·1ember (new name). 

SrNOnOI-iY OR HODIFICA'I'ION OF PREVIOUS nOT-iEUCLATURE: .. The Member 

was previously recognized as part of the Hardman For~ation. 

I 
2. Hicks Range Sandstone ~1ember 

DERIVATION OF NAl-'IE: Hicks Ra.'1ge: latitude 190 14'S, longitude 

o' .. - - -
125 54'E,' in CROSSLAND 1 :250 000 She9t area. 

DISTRIBUTI01iT: Crops out in a narrow' belt extending from Barb,·Tire 

Range to Hicks Range, CROSSLAND. 

LITHOLOGY: Quartzose sandstone, fine to coarse, cross..,.bedded; 

minor quartz granule conglomerate. ' 

TYPE SECTION' LOCALITY: The type secti'on is a scarp in the central 

part of liicks Range at latitude 190 13'48"S, longitude 1250S3'42"E. 

THICKNESS: 27.9 m at type section (Appendix 1); 14.8 m at Spring 

Creek in the r-rillyit Range, and at least 10 m in the Kirkby Range. 

AGE: Late Permian, based on marine faunas above and below the 

J.1emher. 

RELATIONSHIPS: Rests ,d th apparent conformity on the Kirkby Rane-e .. 

. Hember and is conformable beneath the Cherrabun Hember. 

SYHOi'JOIW OR I:IODIFICATIOn OF rH8VIOUS lWI·iEHCL.lI.T1fHE: The Hember 

was previously recognized as part of the Hardman Formation. 
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3. Cherrabun 1·1ember 

. . . 0 . 
DERIVATIon OF N,/\J-1E: Cherrabun Homestead: latitude 18 54'42"S, 

longitude 125031 '24"E, in NOONKANBAH 1:250 000 Sheet area, Western Australia. 

DISTRIBUTION: Millyi t Range, Jones Range, and Hicks Range, 

CROSSLMID. 

LITHOLOGY: Fine micaceous sandstone, fossiliferous sandstone, 

micaceous rnd ferruginous. siltstone, and shale. 

TYPE SECTION LOCALITY: At the source of a tributary of Spring 

Creek 'at latitude 190 11"00'S, longitude 1250 33'06"E, in CROSSLAlID. 

THICKNESS: At least 22.2 m at type section (Appendix 1); lat 
! 

least 24.6 m in Hicks Range. 

-. ". 
AGE: Late Permian based on bra,chiopods, pelecypods, and 

gas tropods. ,. ' . 

FOSSIL~: Brachiopods, pelecypods, gastropods, trace fossils, 

and amicrofloral assemblage. 

RELATIOnSHIPS: In CROSSLAND the' Fllember is conformable on the 

Hicks Range Sandstone r·1ember and is overlain 1'1i th slight angular unconformity 

. by the Lower Triassic MillYit:Saridstone. 

SYNONOI-1Y · on HODIFICATIONOF PREVIOUS NONBNCLATURE: The r,1ember 

was previously included .vi thin the Hardman Formation. 

VALIDITY OF THE TBRH ,\WLF GRAVEL 

The \'lolf Gravel (Casey & Hells, 1964) 1ms the name given to 

unconsolidated gravel, conglomerate, and sand of unknown thickness along 

the banks of !,oTolf Creek, BILLILUNA. \'le recommend the term be discarded 

as these deposits are indistineuishable from other alluvial deposits of 

both Holf Creek and Sturt Creek. 
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Top 

0.5 m 

2.0 m 

1.0 m 

0.2 m 

1.5 m 

0.4 m 

0.5 m 

0.3 m 

0.2 m 

0.2. In 

1.3 m 

1.5 m 

0.3 m 

0.4 m 

0.3 m 

0.2 m 

2.0 m 

Base 

o - 3.1 m 

APPENDIX 1 

DETAILS OF TYPE SECTIONS 

Knobby Sandstone 

eroded 

Granule conglomerate, cross-bedded, silicified 

Qll.artzose sandstone, fine-grained, and interbedded siltstone; 
thin-bedded, ripple cross-laminated 

Sandstone, medium to coarse; clay pellets 

Quartz-pebble conglomerate containing clay pellets 

Quartzose sandstone, medium-grained, cross-bedded 

Quartzose sandstone, coarse-grained and cross-bedded, and 
granule conglomerate 

Quartzose sandstone, fine to medium, cross-bedded 

Quartzose sandstone, medium to coarse, cross-bedded 

_. __ Quartz-pebble conglomerate w'ith clay pellets 

Quartz-granule conglomerate 

Sandstone, medium to coarse, cross-bedded; thin interbeds 
of granule conglomerate 

Quartzose sandstone~ coarse to medium; high-angled, large­
scale cross-beds; 'iood fragments 

Quartzose conglomerate, pebble, clay pellets; fish plates 

Quartzose sandstone, coarse-grained 

Sandstone, fine to medium, silicified 

Granule conglomerate; fish plates 

Quartzose sandstone, fine to rc.edium, cross-bedded; silicified 

not exposed 

Lake Gregor" B8ds 

Clay, pale green to grey, andsancl, fine to !!ledium 

3.1 - 4.3 m Sand, red, medium to coarse 

4.3 - 9.4 m. Clay, grey, cream, green ,·rith authigenic e;ypsum, cross­
laminated 

9.4 - 13.4 m Sand, pale grey to \-lhite, fine to very fine with some clay 
matrix 
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13.4 14.6 

I 14.6 - 18.6 In 

18.6 - 21.3 m 

I 
21.3 - 46.3 m 

I 29.0 m 

42.7 m 

46.3 - 61.0 m I 
I ·52.3 

61.0 - 63.4 m 

63.4 - 94.5 m 
I 
,I 

79.2 m 

I 94.5 - 97.2 m 

97.2 - 99.1 m 

I 
99.1 m - Base 

I 
I 
I Top 

102m 

I 9.7 m 

I 2.0 m 

I 1.0 m 

2.7 m 

I 0.6 m 

I 5.0 m 

I Base 

I 

Mud, grey, green, rare grains of quartz sand 

Sand, red, fine to medium; conglomeratic at top 

Nud, grey, green, red; thin beds of lateritic pisolites 
at top 

Sandy silt, red to brmm; interbedded with ail ty clay 

thin bed of lateritic pisolites 

thin bed of sandstone, ",hi te, very fine-grained 

'Silty clay, pale olive, bro,m; interbedded ,"ith sandy 
silt, pale green, brol'm 

thin bed of conglomerate, clasts of ferruginized rock 

Sand, pale brmm, very fine-grained, well-sorted · 

Silty claystone, interbedded pale green and brol-m, mottled, 
poorly lithificd clay; some clayey siltstone i 
bed of lateritic pisolites 

Sand, light brmm, very fine-grained; clay matrix 

Conglomerate, bro,m clasts 'up to medium pebble size; 
clasts mainly lateritic pisolites in clay matrix 

Siltstone, multicolourecl,interbcdded with sandstone, 
very fine-grained; unconformably overlies Permian Sandstone 

NEvI ImHBERS OF THE HARDT-IAn pom·rATION 

Cherrabun Hember 

Millyit Sandstone, unconformably overlying: 

Siltstone, dark grey to black, laminated; microfossils 

Sandstone, fine-grained, friable, thin-bedded, lm,,"':angle 
cross-bedding, interference ripples; clay pellets abu..l1dant 
near base; thin lenses of granule conglomerate 

Siltstone, brown, micaceous, laminated 

Shale, grey, strongly \'Teathered 

Sands tone, silty, very fine-grained, pale brmm; a bundan t 
marine fossils and wo~n tubes 

Siltstone, laminated; fossiliferous 

Sandstone, micaceous, very fine-grained, silty, brown, 
thin bedded, poorly sorted 

conformable on Hicks Range Sandstone ~'iember 
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I Base 

I Top 

6.6 m 

I 8.6 m 

I 
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I 3.6 m 

I 4.8 m 

I 
3.4 m 

I 
6.5 m 

I 4.9 m 

5.0 m 

I Base 
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Hicks Ranq,e Sandstone r·lember 

eroded 

Quartzose sandstone, micaceous, fine to medium, a few 
clay pellets. 

Quartzose sandstone, medium-grained, micaceous, high~angle 
cross-bedding to 25 0 • 

Quartzose sandstone, micaceous, medium-grained, vTel1 sorted, 
massive, cross-bedded;at 3.5 m and 13 m above base, quartz 
granule conglomerate 

conformably on Kirkby Range I1ember 

Kirkby RanlSe Nember 

eroded 
I 

j 
Quartzose sandstone, micaceous, mottled, massive; altmndant 
clay pellets 

Sandstone, mottled, fine-grained, bedding poorly developed; 
abundant vertical worm tubes 

Sandstone, micaceous and silty, grey, fine-grained, laminated 
to thinly bedded, appears massive vThere vleathered; ablmdant 
fossils. Horm tube bed immediately above the fossil beds 

Quartzose sandstone, micaceous, fine-~ained, thin-bedded, 
ripple cross-laminated; cross-bedded t15° at 2600 ) 

Sandstone, silty, fine-grained, yello"T, laminated to thin­
bedded 

Sandstone, silty and micaceous, yellovT-brovm, fine-grainfA, 
thin-bedded; cross-bedded (100 at 55°) 

Sandstone, micaceous and silty, grey, fine-grained, laminated, 
bedding poorly developed& ripple cross-laminated; strongly 
cross-bedded (200 at 110 ) 

Scree of fine-grained micaceous sandstone 

Shale, laminated, platy; strongly weathered 

not exposed, but else1'lhere conformable on Condren Sandstone 
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