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INTRODUCTION 

Extensive deposits of Permian marine rocks containing 
foraminifera are known from Queensland, New South Wales, 
Tasmania and western Australia. Permian foraminifera have not 
yet been found in Victoria but they were recently discovered 
in a bore on Yorke Peninsula, South Australia (Ludbrook, 1957). 
They are also known from subsurface material in Northern Terri~ 
tory. Characteristic foraminiferal assemblages have been found 
in many of the mappable lithological units and up to the present 
eight distinctive assemblages have been recognised; these 
should ~rove useful in stratigraphical work. 

Arenaceous genera and species dominate assemblages 
in all outcrop deposits except those in the Mantuan Productus 
Bed and Cattle .Creek Formation, Springsure area, Queensland, 
in the Fossil Cliff Formation, Irwin Basin and in the Cally­
tharra Formation, Carnarvon Basin, Western Australia and in 
the Darlington Limestone, Tasmania. The assemblages in 
subsurface beds are characterised by calcareous imperforate 
and perforate forms the latter including genera of the family 
Lagenidae such as Nodosaria, Dentalina, Frondicularia, 
Geinitzina and Lenticuiina ~Astacoius). 

Recently described new genera of arenaceous 
foraminifera (Crespin, 1958) will be of considerable local 
significance in stratigraphical work; the calcareous imperfor­
ate ones (Crespin and Belford, 1957) are already known to have 
wi.de distribution. 

SUMMARY OF STRATIGRf .. PHICf.L UNITS WITH CHi\RACTERISTIC 
FORl,M INIFERA 

Under this heading a short summary ,of the strati­
graphical units of Permian rocks in each State is given. Many 
of these units contain characteristic foraminifera. 

QU6Sr:'Bland 

Permian deposits are widely distributed in eastern 
Queensland. The only beds studied for foraminifera were those 
in the Springsure area (Hill, 1955, 1957; Crespin, 1945) and 
from the coalfield area near Collinsville in "tfle north-eastern 
part of the Bowen Basin (Crespin, 1958). 

Lithoiogical units in the Springsure area are: 
Bandanna Formation 
Mantuan Productus Beds 
Ca therine Sands tone 
Ingelara Formation 
Aldebaran Sandstone 
Cat~~e Creek Formation 
Staircase Sandstone 
Dilly Beds 
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Foraminifera have been found in the following 
form~tions:- " 

1,. Mantuan Productus Bed - Frondicularia aulax Crespin, 
F.sutilis Crespin, Geinitzina-strIatOSulcata Crespin, 
G71rianrularis Chapman and Howchin, Lenticulina 
(Astaco us) initialis Crespin. 

2. Ingelara Formation - Ammodiscus erugatus Crespin, A.multi­
cinctus Crespin and Parr, Dentalina grayi Crespin, 
Frondicularia woodwardi Howchin, Geinitzina striato­
sulcata, Reophax minutissima Plummer. 

3. Cattle Creek Formation - hmmobaculi tes woolnoughi Crespin 
and Parr, Ammodiscus multicinctus, Calcitornella 
stephensi \Howchin);-FrOlldIcularia aulax, F.hillae 
crespin, F.sutilis, F~woodwardi, Geinitzina trian~ul­
~, Nodosaria springsurensis Crespin, Rectoglan ulina 
serocoldensis (crespin), Sacculinella australae 
Crespin. -

4. Dilly Beds - Calcitornella stephensi, Frondicularia 
woodwardi, Geinitzina triangularis. 

New: South Wales 

The names "Lower Marine Series" and "Upper Marine 
Series" are now obsolete, and new names have been given to the 
outcrop beds in the northern, central and southern coalfields 
of the Sydney Basin.,," (Hanlon and Booker in Hill, 1955; Hanlon, 
Joplin and Nonkes,:t953; Crespin, 1958). 

Exten~ive marine deposits are associated with the 
northern coalfields in the central Hunter River Valley and the 
foraminifera have been studied in some detail from surface and 
subsurface beds ,(Crespin and Parr, 1941; Chapman and Howchin, 
1905; Crespin, '1943,. 1945, 1947,1958; Reynolds, 1956; 
Raggatt and Crespin, 1940, 1941). 

The stratigraphical sequence in the Hunter River area 
is as follows: 

Newcastle Coal Measures 
Tomago Coal Measures 

Maitland Group (Mulbring 
( Branxton 

Dalwood Group 

Subgroup 
Subgroup 

Arenaceous foraminifera dominate the assemblages in 
surface sediments of the Mulbring and Branxton Subgroups but 
calcareous forms arc present in the latter. Calcareous species 
are prominent in subsurface beds referable to the Maitland 
Group. Calcareous and calcareous imperforate species are found 
in beds of the Dalwood Group. Numerous bores in the Hunter 
River area have been drilled through the Maitland Group but it 
has been difficult to divide the Group into the two subgroups 
by means of the foraminifera. 

Characteristic species in surface beds are as follows: 

1. Maitland Gro~ 
(a) Mulbring Subgroup - Ammodiscus multicinctus, 

Ammobaculites woolnou~hi, Digitina recurvata Crespin and Parr, 
HrPerammina hebdenens~s Crespin, Thuramminoides s~haeroidalis 
P ummer, Tolypammina undulata Parr, Trochammina Eulvilla 
Crespin and Parr. 



Cb) Branxton Subgroup - ~odiscus mul tic inc tus, 
Ammobaculites woolnoughi, Digitinn recurvata, Frondicularia 
paiti ,Crespin, F.woodwardi, Hyperammina hebdenensis, Lingulina 
an lqua Chapman and Howchin, Thuramminoides teicherti ( Parr) , 
Textularia bookeri Crespin, Trochammina puivilla, Nodosaria 
raggatti crespin, Rectoglandulina serocoldensis. --

2. Dalwood Grou~ - Ammobaculites woolnoughi, Calcitornella 
stephensi, Di~itlna recurvata, Earlandia condoni Crespin, 
F.woodwordi, ='emigordius schlumbergi (Howchin), HYierammina 
fletcheri Crespin, Nodosaria tereta Crespin, Streb ospira 
austral~ Crespin ana-Belford, Textularia bookeri, TreEe110psis 
australlensis Crespin. 

Tasmania 

Permian rocks occur from Wynyard in the north-west 
to the south-western limits of the State, from Point Hibbs and 
the Henty River on the west coast to Coles Bay and Maria Island 
in the east and from the north coast to the south coast. It 
is only recently that sections have been studied in detail 
(Wells, 1957, McKellar, 1957; Banks and Hale, 1957) and at 
present no concise tabulation of stratigraphical units is 
available. Foraminifera have been studied only from isolated 
samples from different sections. Calci tornella stephensi is 
common in the Darlington Limestone and in the Brumby Formation 
of the Golden Valley Group. Foraminifera have been found in 
the Gray Limestone of the Elephant Pass. Crespin (1944.) 
recorded foraminifera from a section near Oonah in the north­
western region. These have been re-examined, (Crespin, 1958) 
and the dominating forms are a new species of the primitive 
genus Hippocrepinella, H.biaperta, and a new species of 
A.oonabensis. It has been suggested by Banks (personal 
communication) that these beds at Oonah are probably the oldest 
beds in the Permian sequence of Tasmania. 

South Australia 

Permian foraminifera (all arenaceous forms) were 
recently discovered in a bore at Minlaton, Yorke Peninsula 
(Ludbrook, 1957), giVing the first evidence of the occurrence 
of marine Permian rocks in the State. 

western Australia 

, Considerable detailed stratigraphical work has been 
undertaken in Western Australia, especially since 1949, and at 
leas t five dis tinc t sedimentary basins, all containing extensive 
Permian deposits have beem recognised. They are: 

1. Collie Basin 
2. Irwin Basin 
3. Carnarvon Basin 
4. Canning Basin (including Fitzroy Basin) 
5. Bonaparte Basin. 

No authentic foraminifera have been found in beds of 
the Collie Basin (Chapman, 1907; Crespin, 1958). 

Irwin Basin 

Seven formations have been mapped in the Irwin Basin 
which is about 250 miles north of perth. These are: 
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Wagina Sandstone ' 
Carynginia Shale 
Irwin River Coal Measures 
HighCliff Formation 
Fossil Cliff Formation 
Hblmwood Shale 
Nangetty Glacials. 

Crespin (1958) stated that no foraminifera had been 
found in formations above the Fossil Cliff Formation. More 
recent collections show them to be present in the Holmwood 
Shale and the Carynginia Shale. 

CarynginiaShale - llmmodiscus ni tidus Parr, Hyperammina cf. 
elegnns (Cushman and VVn ers , Hypernmmina sp, nov. , 
H, rus tn Crespin, Ho expansa Plummer), HippocreI2!nella 
sp.nov., Proteonina arenosn Crespin, Spiroplectammina 
Crespin, Thuramminoides sphaeroidnlis Plummer 

Fossil Cliff Formation - Ammodiscus nitidus, Calcitornella 
stephensi, Frondicular1a woodwardi, Geinitzina 
triangularis9Glomo~rrella nyei Crespin, Hemigordius 
scfi"fumbergi, Hyperammina callytharraensis Crespin, 
N"OdOsaria irwinensis Howchin, N. tereta, Reophax sp. nov., 
Proteonina arenosa, Trepeilopsis australiensis Crespin. 

Holmwood Shale - J\mmodiscus ni tidus, Glomospirella ~ 
HYEerammina callytharrElensis, ,Thuramminoides 
sp aeroidalis. 

Nangetty Glacials - Hemigordius schlumbergi, Hyperammina 
elegantissima Plummer. 

Carnarvon Basin 

Extensive deposi ts of 'marine Permian are exposed in 
central and southern part of the basin and more than 3,000 feet 
of sediments have been proved by'boring. (Condon, 1954, 
Teichert, 1952). The snratigraphical sequence of formations 
in the central portion of the basin is as follows: 

Coolkilya Greywacke 
Baker Formation 
Norton Greywncke 
Wandagee Formation 
Quinnanie Shale 
Cundlego Formation 
Bulgadoo Shale 
Mallens Greywacke 
Coyrie Formation 
MObgooloo Sandstone 
Callytharra Formation 
Lyons Group 

Arenaceous species are predominant in outcrop material, 
except in the Callytharra Formation (Parr, 1942). The typical 
species found in the above formations are listed below; the 
interesting assemblage of species found in subsurface beds 
is listed separately. 

Baker Formntion - Ammodiscus nitidus, A.w2ndogeeensis, 
Hyperommino ocieula, Hocoleyi, Hoexpanss, Reophax 
subasper, Thuramminn phialneformis, Thurnmminoides 
sphaeroidalis, Trochammina obtusa Parr. 
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Wandngee Formn tion - l\mmodiscus ni tidus, Hyperam.rnina 
aciculD, H.coleyi, H.ex12ansn, Reophax sUbas~er, 
Thurammina phialaeformis~ Thuramminoides sp aeroidalis, 
T.teicherti, Tolypnmmina undulata, 

QUinnanie Shale - ~mmobaculites woolnoughi, Ammodiscus 
ni tidus, A. wandageensi"s., Glomospira adhaerens ~ 
Hyperammina aciculn, H.coleyi, Psammosphaera pusilla 
Parr, Reophax sUKasper, R.tricnmerat~, Thurammina 
phialaeformis, T uramminoides, Tolypammina undulata, 
Trochammina-Bubobtusa. 

Cundlego Formation 'D' Ammobaculi tes~olQQ.ughi, 1,mmodiscus 
nitidus, A.wandageeens~s, Hemigordius harltoni 
Cushman and W8ters, Glomospj.relln nyei, Hyperammina 
acicula, ~~~~sa, NOaos~rin ragga~ti, Spir?plectammina 
carnarvonensis, Streblosplra meandrlna Cres~ln and 
Belford, Trochammina subobtusa~ 

Bulgndoo Shale - j,mmoba9~li tes WOQ1..Q..oUf!hi, Ammodiscus 
nitidus, A.wandageeen~is, Hyperammina acicula, 
H.expansa, Ho~le~er-s, Bodosaria ragaatti, Pelosina 
hemlsphaer~~, ~eophax ell~~siformis Crespin, . 
Thurammina phialaeformis, T~uramminoides sphaeroidalls, 
Trochammina su'bootusan . -'--

Mallens Greywacke - Am'1lodiscus nitidus, Hyperammina acicula. 

Coyrie Formation - Ammodissus nitidus~ Digitina recurvata, 
Reophax aS~E Cushman and Waters, R.ellipsiformis, 
Sacculinel a australae, Spiroplectam.rnina carnarvonensis9 

Textularia impl,.,oce ra Crespi n, 'l'hurammi noides sphaoroid­
aliso 

Callytharra Formation - Ammobaculites eccentrica Crespin, 
i~mmodiscus n:L tidus, Calci tornella s tephensi, Earlandia 
COndoni, EE2ndicular:i..a woodwardi, Geini tzina triongul­
aria, Giraliarella angulata, Hemigordius schlumbergi, 
HYE£rammina callytharraensi~~ H.hadzcli Crespin, 
Nodosaria tare'ca, N. ir:!/incnsis, Placopsilina wooramel­
ensis Crespin, Stre'5lO~ira australae,) ~trataxis 
conica Ehrenbe~g, Trepeilopsis australiensis. 

Upper Lyons Group - Calcitornel~a ster.hensi, Reophax 
tricameratus" 

Two distinct assemblages y Qoth dominated by calcareous 
species, were found ~Ln Giral:La Ho"l Bore, drilled by west 
Australian Petroleum Pty. J..Jtd n The assemblage in the upper part 
of the sequence is considereu to be the equivalent of the 
cundlego Formation-Bulgadoo Shale and that in the lower part to 
the Callytharra Formation, The characteristic species are: 

Cundlego Formation-Bulgadoo Shale - Ammodiscus nitidus, 
Hemigordius hayl ton:h, Flectospira prima Crespin and 
Belford, Frondj.cularia woodwa:bdi, Hyperammina elegans, 
H.expansa, Nodosaria conico-densestriata Paazlow, 
N. crassula Cresptn, N. decoris Crespin, N. raggatti, 
N.springsurensis, Nostriatella Paazlow, Rectoglandulina 
serocoldens,~~, Req.£.b:.nx. ellipsiformis, Thurammina 
phialaeformis. 

Callytharra ,Forma tion - Calci tornella s tephensi, Earlandia 
condoni, Geinitzina striatosulcata, G.triangularis, 
Giraliarella angulata, Hyperammina elegantissima, 

.. SpiriIlina Papillo··den tat:"9 S treblospira australae, 
Tetratails conic~~ . 

\ . ':' 
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Canning and Fitzroy Basins 

Permian rocks are widely distributed in both surface 
and subsurface sections in the Canning Basin, particularly in 
the northern part (the Fi tzroy Basin) (Guppy et aI, 1952, 1958). 
The ~ithological units are: 

Liveringa Formation 
Noonkanbah Formation 
Poole Sandstone 
Nura Nura Membe r 
Grant Formation 

Foraminifera have been found in surface outcrops of 
all the above units except the Grant Formation. Arenaceous 
species predominate. However, in subsurface sections, cal­
careous and calcareous imperforate forms are common especially 
in the Noonkanbah Formation (Crespin, 1958); arenaceous 
species have recently been found in beds referable to the 
Grant Formation. 

The following species have been recorded from surface 
beds: 

Liveringa Formation (Lower part). - Hyperammina fusta 
Crespin, Reophax subasper. 

Noonkanbah Formation - Ammodiscus erugatus, A.nitidus, 
Dentalina grayi, Digitina recurvata, Hyperammina 
acicula, H.coleyi, H.elegans, H.expansa, Pelosina 
hemispnaerica, Rectoglandulina serocoldensis, Reophax 
eI!Ipsiformis, R.tricameratus, Thurammina phialeformis, 
Thuramminoides sphaeroidalis, T.teicherti, Trochammi~ 
subobtusa. 

Poole Sandstone, Nura Nura Member - Calcitornella stephensi, 
Hemigordius schlumber~i. 

Characteristic species of subsurface sections of the 
Noonkanbah Formation are: 

Calcitornella heathi Cushman and Waters, C.stephensi, 
Dentallia grayi, D.h~ Crespin, Flectospira prima Crespin and 
Belford, Frondicularia impolita Crespin, F.parri, F.semicostul­
ata~ F.woodwardi, Geinitzina caseyi Crespin, G.striatoculcata, 
G.trian~ularis, fJom~pirella nyei, Hcmigordius harltoni, 
Nodosar1a fisheri Crespin, N.raggatti, N.spiculata Crespin, 
PIummineralla klmberleyensi~ Crespin, Psoudohyperammina 
radiostoma Crespin, Rectoglandulinc serocoldensis, ~blospira 
kimberleyensis Crespin and Belford, S.meandrina, Thurammina 
P'hI'Olaeformis. 

Bonaparte Basin 

Except for small mesa-cappings of Lowe r C re taceous 
sediments and areas of alluvium, Permian rocks occur in the 
entire coastal strip about 35 miles Wide, extending from the 
Fitzmaurice River in the south to the Daly River in the north 
(Noakes, Opik, and Crespin, 1952; Troves, 1955). The litho­
logical units are: 

Port Keats Group 
Weaber Group 
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Foraminifera have been found only in a bore ap Port 
Keats (Etheridge, 1907) in beds referable to the Port Keats 
Group. The species are: Ammodiscus nitidus, Ca1citornella 
stephensi, Hyperammina acicula. 

COMMENTS ON GENERA AND SPECIES OF PERMIA~RAMINIFERA 
lffAUSTRALIA 

Some observations made during the recent study of 
Permian foraminifera in Australia are worthy of note. 

1. No fusulinid foraminifera have yet been found in the 
Permian of Australia (Chapman and Parr, 1937; Crespin, 1958). 
Endothyrid foraminifera associated with genera which range 
from Carboniferous to Permian have been recorded from the 
Carboniferous. 

2. Certain genera of the family Lagenidae, such as 
Nodosaria, Dentalina, Frondicu1aFia, Lingu1ina, Lenticu1ina 
~taco1us) nnd Geinitzina are we-rl developed in subsurface 
eposits in both eastern and western Australia. Many of the 

species are strikingly orname nted. These include the European 
species Nodoseria striatella paazl-ow and N.conico-densestriata 
Paaz10w. The subgenus Astacolus has not previously been 
recorded from beds older than JUrassic. Geinitzina is 
restricted to the Upper Palaeozoic. The species Spirillina 
papil10-dentata Crespin 1958 closely resembles the Recent 
S. tuberculata Brady. . 

3. Calcareous imperforate genera, restricted to the Upper 
Palaeozoic, include Calcitornella, Plummerinel18, Orthovertel1a, 
Trepeilopsis, Hemigordius and Earlandia. 

4. Arenaceous foraminifera are characteristic of all 
Permian assemblages in Australia. The genera include Ammodiscu~ 
Ammobaculite~, Digitina, tilperammina, Reophax, ~iroplectammina, 
Textularia, Thurammina and Thuramminoides. SPiro~ctammina is 
very rare and Digitina is restricted to the Upper Palaeozoic. 
~rarnmina occurs in great abundance in certain beds in the 
Wandagee area, Carnarvon BaSin, Western Australia and in the 
Hunter River area, New South Wales. On occasions, fragments of 
this genus are the only foraminifera present in sediments. 

5. Several new genera were discovered during the recent 
investigation of the Permian deposits. Two calcareous 
imperforate gene ra, Flec tospira and S treblospira, were 
described by Crespin and Belford (1957). The former is so far 
res~ricted to beds in Western Australia but the latter genus 
is widely distributed. Arenaceous genera Giraliarella" 
pseUdohxrerammina and Sacculinella have been described by 
Crespin 1958). ---

6. North American Permian and Pennsylvanian species of 
arenaceous and calcareous imperforate foraminifera have baen 
found in the Australian assemblages. They include ~pera~ina 
elogantissima Plummer, H. elegans (Cushman and Waters, H. exp~sa 
( Plummer), Reophax fi ttsi (Warthin), R. nsper Cushman, Calci tor­
nella e'longata Cushman and Waters and Hemigordius hal'l toni 
Cushmnn and Waters. -

f 
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