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ABSTRACT 

A Permian marine fauna is recorded from a rnelnber in 

the top part of the Grant:B'ormation of the Canning Basin, ilestern 

Australia. The member contains varves a.."'1d tilli tic beds \</i th 

faceted and striated clasts • . Eleven species of pelecypods, 

gastropods, brachiopods, bryozoans, and crinoids are identified. 

The sediments and Del topecten lyonsensis and Calceolispongidae 

sp. nov. indicate cold \·mter and the t\'lO species indicate correlation 

with the upper part of the Lyons Group of the Carnarvon Basin, 

Hestern Australia. The age is late Salanarian. 

\. 
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IN'rRODur.'I' ION 

Although elacially derived materia.l has been knolm in the Grant 

li'orl!l'J.tion for a considerable time (Ble.tchford, 1921, p.20), a study of its 

. surface strat icraphi~al relations h2~S only recently beGUn as part of the 

Canning Basin rroject, underta]<en joint ly by Geological Survey of \'lestern 

A.ustralia and the Bureau of iHneral Resonrces, Geolo2:Y & Geophysics. During 

the Nork on the TI001W,ANBAH 1: 250 000 Sheet area in the 1974 field season the 

Grant Formation was examined in detail and the marine fossils \iere discovered 

by R.R. To,mer and G.r;. ;Hlford of the Bureau of IHneral Resources in the 

glacial !-'lye Horry I,jember (Crowe & Towner, 1916) 'of the Grant Formation 

(Locality Ko. N1206, Lat 18°39'36"Sj Long 124°58'36"E; 10.3 km at 06)0 from 

r.lount Tuckfield) • Although marine fossils have been recorded from the 

Grant Forlilation (see Veevers & Hells, 1961, p.11) this discovery represents 

the first well authenticated occurence lihere the stratigraphical level is 

knO\m Vii th some degree of assurance. ' 

GEOLOGY 

The Grant Formation (originally defined by Guppy, Lindner, Rattigan & 

Casey, 1952) contains glacigene rocks. It consists of sandstone, conglomerate, 

sil tstone, shale, tillite, and minor varved s!1ale. }<'rom subsurface information, 

three subdivisions of the formation have been .made: a basal sandstone u!lit, 

a middle shale unit, land 'an upper sandstone unit (Young & O'Shauglmcssy, 1913). 

Cl1ly the urfer sandstone unit is ex!"'osed on NOONKAN13AH 1: 250 000 Sheet area, 

ar:d as a result of field mapping during 1914, two further subdivisions 'iere 

made ldithin the upper sandstone unit (CroHe & TOl'mer, 1916). 

The su~division includes: 

j.lillajiddee I,;erober: uppermost sandstone unit in the Grant Formation. 

';iye ~"Jorry ;.leillber: siltstone-shale-sandstone sequencecontainine 

tillite. 
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'l'he sandstone beloH the ~'J,ye '.lorry nernber Hhich makes up the ma.jor 

part of the uprer uandstone tmit has been mapred as 'Grant Formation undivided'. 

Grant B'or! F'lt ion undivided 

On the surface, the undivided Grant Formation is composed. of 

medium to coarse-Grained quartz wacke, feldspathic \'lac1\e, and minor quartz 

areni te. It conforlilably overlies the middle shale unit and is conformable 

or disconforrnable belo\'i the ;!orry j,Iember. 

Hye ~~orry i·iember 

'rhe i-!ye ;·.Jorry l,:ernber consists mainly of sandy siltstone, shale 

with calcareous concretions, and striated and faceted glacial dropstones. 

. Excellent examples are fi:'SUred by.:Blatchford (1921, figs. 11, 18). Varves 

of graded silt and clay are present near the base of the member. The member 

contains lenses of tillitic con[,;lomerate and it is sandy tOVla)'ds the top. 

I,Tarine macrofossils Nere found. in the midd.le part of the member in the western 

St George Hange. The member ranges in thickness from 25 m in central St 

George Range to at least 95 m. in eastern St George Range. The melilber probably 

overlies theundi vided Grant Porlllat ion disconformably. It is overlain in 

most places by the j',1illajiddee Member but in the southwestern St Georce Range 

and at I.:tThorlan· it is unconformably ovedainby the l-:ura Nura I·Iember of the 
I 

Foole Sandstone. 

Millajiddee Member 

The;-hllajidd.ee Member is composed mainly of" sandstone and minor 

sil tstone and conglomerate. Most of the member is fine-grained \·d th a medium 

to coarse-grained pa.rt present in the middle of the member •. The bedding is 

poorly defined. Large' and small-scale cross-bedding is common and the upper 

part of the unit is slumped in many areas. The member varies in thickness 

but may be up' to 100 m thick. The contact I,lith the underlying !dye l,'lorry 

1-iember is eradational \'lhile its contact with the Nura Nura t·iember is an angular 
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unconformai ty although the an L'1ll ar relation is not always arparent. 

The Grant Formation is overlain by the Foole Sandstone. At its 

base is f01md the lTura i':ura (,ember ,-lith a relatively diverse fauna of ll!arine 

invertebrates (Thomas & Dickins, 1954; Thomas, 1958; Dickins, 1963). The 

Nura Nura Member overlies the Grant Formation \-lith erosional discordance 

and in places rests directly on the ~·jye 1;[orry ;-'Ielilber, the l·:illajiddee 

l·:elilber of the Grant Formation being absent from the sequence. 

FALAEOl11'OLOGY 

Identifications 

Pelecypods 

Remarks 

Eurydesma? sp. indo 

Deltopecten lyonsensis Dickins 1957 

T_:theripecten cf. tenuicollis (Dana) 1847 

Streblopteria sp. 

Gastropods 

Keeneia? sp. indo 

Bra:::hiopods 

Unidentifiable dielasmatids. and spiriferids' 

Bryozoans 

Fenestella sp. 

Crinoids 

Calceolispongidae sp. nov. 

Deltopecten lyonsensis is represented by.numerous pieces of shell 

which unfortunately do not allo-I'! an al toe-ether satisfactory reconstruction 

of the shape. The ribbing, however, allows little doubt on the presence 

of D. lyonsensis. 
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Ji'enestella sp. is' well represented in the collection. The 

srecimens resemble ~. affluensa Dretnall 1926 (see Crockford, 1944) but the 

fenestrules are not 2.S hi£;h as in this srccies. 

Calceolispongidae sp. nov. is represented by a single second 

brachial plate and pOGni bly stem os;-,icles. The second brachial can be matched 

''lith plates from T27 from the u!.1per part of the Lyons Group of the Carnarvon 

Jasin (see Dickin;' & Tho.n"ls, 1959, pro 72, 78). 

Correlation and afe 

The species most important for indicating the age of this fauna 

are Del topecten lyonsensis which ranges through t!1e Lyons Group of -the 

Carnarvon Basin and Calceolispongidae sp. nov. which is found in the top 

part of the Group. The aee can, therefore 1 be regarded as Sakmarian 

(Lo1;18r Permian) on the basis of relation to the Lyons Groupo As 

Calceolispongidae sp. nov. is recorded only from the top part of the Group, 

possibly the·fauna is late Sakmarian (Sakmarian is used here in its original 

broad sense for that part of the Permian sequence "'/hich has sometimes later 

been referred to as ASf}elian and Sakmarian stages). 

The Sakmarian age of the Lyons Group and its correlatives has be(::n 

discussed by Dickins & Thomas (1959). Evidence tending to confirm this age 

has been considered by Glenister & Furnish (1961), Dickins (1963), Armstrong, 

Dear & Runnegar (1967), and Glenister, iHndle & Furnish (1973). 
I 

Environment 

Heavy-shelled pelecypods such as Eurydesma and Deltor-ecten are 

ree:arded as having lived in relatively sha110n water, and frequently they are 

associated with coarse sediments (Dickins, 1957). At this locality, 

however: the Deltopecten shells are found i'lith fcnestillids, \,/11ose delicate 

structure would indicate growth out of reach of turbulence. Some mixture 

after death is then suc-gested by this assemblage. The fauna ... /as arrarently 

incorporated and buried in sediment belm-t effective wave base or in shallm'1 

water protected from waves. 
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I 
The occurrence of, Eurydesma in cold water has been dis'Gussed 

elseHhere (Dickins, 1957, 1961) and the present fauna confirms the association 

I of the 'I:urydesr!la faun1'l.' Hi th cold vTate r deros i. ts. The cold water character 

of the fauna is particularly indicated by Deltopecten lyonsensis and 

I C alceolisponeidae sp. nov. Species of l~urydesma and K eeneia .:·lOuld also 

I 
indicate cold \-1ater if their presence is confirmed. 
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