
COMMONWEALTH OF AUSTRALIA 

DEPARTMENT OF SUPPLY AND DEVELOPMENT 

1UREAU © F M O M E R A L R E S O U R C E S , G E O L O G Y A M D G E O P H Y S I C S 

Report No. 2 

OBSERVATIONS 
ON 

WESTERN PORTION OF KIMBERLEY DIVISION 

WESTERN AUSTRALIA. 

B y C M <rt T e 5 c h e r t 

[Issued .Under The Authority ©J Senator The Hon. J. Armstrong, 
Minister For Supply And PeveSopment 



C O M M O N W E A L T H O F A U S T R A L I A 

DEPARTMENT OF SUPPLY A N D DEVELOPMENT 

BUREAU OF MINERAL RESOURCES, GEOLOGY AND GEOPHYSICS 

Report No. 2 

OBSERVATIONS 

ON 

STRATIGRAPHY AND PALAEONTOLOGY OF DEVONIAN 
WESTERN PORTION OF KIMBERLEY DIVISION 

WESTERN AUSTRALIA. 

B y C u r t T e i c h e r t 

Issued Under The Authority Of Senator The Hon. J. Armstrong, 
Minister For Supply And Development 



Department Of Supply And Development 

Minister - Senator The Hon. J. Armstrong 

Secretary - H. P. Breen 

Bureau O f Mineral Resources, Geology And Geophysics 

H. G . Raggatt - Director 

P. B. Nye - Deputy Director 

Heads O f Sections 

N . H . F I S H E R - Chief Geologist 

J . M. R A Y N E R - Chief Geophysicist 

H . T E M P L E - W A T T S - Petroleum Technologist 

H . J . C O O K - Mining Engineer 

J . A . D U N N - Mineral Economist 

L. J . R O G E R S - Fuel Technologist 

R E P R O D U C E D A T C E N T R A L D R A W I N G O F F I C E . M A R I B Y R N O N G . W.3. 



F O R E W O R D 

The search for oil in any country necessitates a thorough investigation of all 
major sedimentary basins containing rocks which have suffered little metamorphism. 
The Kimberley Division of Western Australia covers part of one of these areas of 
sedimentation which is usually referred to as the "Desert Basin". This is a rather 
unfortunate term, since that part of the region which has maximum geological interest 
comes within the monsoon rainfall belt and is an important cattle raising area. 

Conventional representations of the "Desert Basin", which show it as a 
structural unit suggestive of a large geosyncline in Permian time, are misleading, 
since most of the area south of latitude 20° contains only unimportant remnants of 
Permian and Jurassic sediments resting on Pre-Cambrian rocks. 

Considerable thicknesses of Devonian and Permian sediments are found in the 
valleys of the Pitzroy and Lennard Rivers. In the lower parte of the' valleys of these 
rivers, in Dempier Land, and along the coast, Mesozoic sediments - marine and freshwater -
also occur. Consequently the search for oil centres mainly upon these areas. One 
important aspect of the search is to learn as much as possible concerning the Devonian 
sediments so that if necessary a forecast may be attempted as to whether they are likely 
to occur in structures favourable for the occurrence of oil and, if so, in what fades. 
Dr. Teichert's report provides a contribution to this aspect of the search for oil in the 
"Desert Basin". 

Dr. Teichert, who is Senior Lecturer in Geology at the University of Melbourne, 
by arrangement with the University, iB supervising some of the Bureau's investigations in 
Western Australia. 

Under an agreement between the Governments of the Commonwealth and the State of 
Western Australia geological surveys are being carried out in the Pitzroy valley under 
the direction of the Bureau. Field work commenced in 1948 and may be continued for 
several years. If necessary the geological work will be followed by geophysical work 
and scout drilling. 

The greater part of the area which will be geologically surveyed has been 
photographed by the Royal Australian Air Force. Base maps prepared from the air 
photographs are being supplied by the Royal Australian Army Survey Corps and the National 
Mapping Section of the Department of the Interior. 

H. G. RAGGATT, 
Director. 
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1. INTRODUCTION 

The present report deals with the western portion of the Kimberley Division 
between Bugle Gap and Geikie Range. (See Plate 1 and Pig. 1 ) . This area was 
firBt visited by me in 1 9 3 9 , and much more detailed investigations were made during oil 
exploration work carried out for Caltex (Australasia) Exploration Pty. , Ltd., in 
September and October, 19U0. During this time I co-operated with Mr. P.S. Kraus, who 
measured many detailed sections in the area. Together we collected about l+,000 fossils 
from 167 different outcrops or fossiliferous layers. In addition, about U00 specimens 
from 26 different localities were collected later by P.S. Kraus and H.G. Higglns. 

The places and horizons from which fossils were collected have been grouped 
in 70 localities, as indicated on the map Plate 1 . Continuous sections are regarded 
as one locality even where a traverse across the strike is several miles long. 

The present work is based, not on detailed mapping, but on the thorough study 
of selected sections in many parts of the area concerned. Its main purpose was to 
prepare the ground for the unravelling of the complicated facies conditions which 
prevail in that district. 

Tha Middle and Upper Devonian faunas, studied in the preparation of this 
report, consist of well over 300 species. It has not been possible, so far, to make 
detailed studies of them, but it iB hoped that most generic identifications will stand 
the test of more careful palaeontological investigation. 

In 19*4-3, I published a preliminary review of the Western Australian Devonian 
faunas, together with some considerations as to their migration and origin. The 
present report represents the observations on which this paper was based, but owing to 
pressure of other work very little additional palaeontological research has been carried 
out in the meantime. 

Thanks are due to Messrs. P.S. Kraus and H.G. Higgins for their unfailing 
co-operation in the field. 

FIC. I. MAP SHOWING POSITION OF AREA DEALT WITH IN R E P O R T l 
AND R E F E R E N C E T O AUSTRALIAN FOUR MILE MAP SERIES I 
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2. PREVIOUS INVESTIGATIONS 

The first geologist to visit the Kimberley DiBtriet was E.T. Hardmann in 1883 
and 188U. Hardmann, who was the first Government Geologist of Western Australia, made 
observations in and collected from areas now recognised as consisting of Devonian rocks, 
viz., lit. Pierre, and the OBcar and Napier Ranges. However, in his two reportB, 
published in 188U and 1885, he assigned the strata now recognised as Devonian to the 
Carboniferous system, and the beds regarded as Devonian by him have later turned out to 
be of Proterozolo age. 

Hardmann'e fossil collections were forwarded to the British Museum in London 
and H.A. Nicholson, C.J. Hlnde and A.H. Poord, in three papers published in the 
"Geological Magazine" in 1890, recognised that this collection contained fossils of 
Devonian age. Two species of stromatoporoids were described by Nicholson, four species 
of corals by Hinde and four species of brachiopods and three species of cephalopods by 
Poord. For many years to come this remained the only available record of Devonian 
fossils from Western Australia. 

It seems that no further visit to the sedimentary areas of the West Kimberley 
District was made until 1905-06 when R.L. Jack traversed the country between Wyndham and 
Darwin and on this occasion visited Minnie Pool and the Oscar Range. In his report 
(1906) he says that at Minnie Pool he "observed some indications that the limestone 
region mapped as Carboniferous consiBts partly of limestones of an older date" and that he 
was "at once struck" by its strong Devonian aspect. "After a good deal of searching" 
he collected three fossils which were sent to R. Etheridge, Sydney, who recognised them 
as Stromatoporoids of either Silurian or Devonian age. Etheridge published descriptions 
of these fossils In 1918, in an appendix to the "Narrative of an Expedition of Exploration 
In North-Western Australia" by Herbert Basedow. 

In 1906 H.P. Woodward collected some fossils from Barker Gorge in the Napier 
Range. These specimens were forwarded to the British Museum and Henry Woodward reported 
the presence of seven species of fossils (communicated by L. Glauert in 1 9 1 0 ) some of 
which were said to be of decidedly lower Upper Devonian aspect. 

A compilation by Glauert in 1910 gave the number of Devonian species reported 
from Western Australia up to that date as twenty-seven, only a few of which had, however, 
been described with some accuracy. In 1916 further collecting in the Napier Range waB 
done by H. Basedow who obtained one specimen of a stromatoporoid which was described by 
Etheridge in 1918. 

The next investigations in the Devonian areas were made by A. Wade in 192U 
and a report was published in the same year. The "massive coral limestones" of the 
Rough Range as well as the goniatite limestone of Mt. Pierre were regarded by Wade as 
Lower Carboniferous, though he suggested that some of the lower beds were possibly 
Upper Devonian; it was thought that the Mt. Pierre limestone was older than the Rough 
Range limestone. The foBsils collected by Wade were identified by P. Chapman, 
Palaeontologist of the National Museum in Melbourne, who, in a pamphlet apparently 
published slightly later than Wade'B report, records five species of Hydrozoa and corals 
from the Rough Range and "Prince's Spring" as of "Upper Devonian or Lower Carboniferous" 
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age and 1 0 species of crinoids, corals and cephalopodq from Mt. Pierre as of "Middle 
Devonian to Carboniferous age". 

Thus by 1926 the number of known Devonian species from the Kimberley District 
had increased to thirty-two (Glauert, 1926) ,but it must be remembered that up to 1933 
no descriptions of fossils were available except those of the few species published by 
Nicholson, Hinde and Poord in 1 8 9 0 , and by Etheridge in 1 9 1 8 . In 1 9 2 2 T. Blatchford 
made a study of the Price's Creek area, the results of which were published in 1 9 2 7 . 
The limestones were regarded as of Lower Carboniferous age. 

In 1 9 2 9 , T. Blatchford and H.W.B. Talbot made a collection of fossils from 
Minyu Gap, Rough Range, among which Hosking, in 1 9 3 3 , recognised six species of brachiopods, 
2 of which had not been recorded before. The same author also gave a list of 9 fossil 
species obtained from Barker Gorge by J.E. Wells in 1922.. She also had at her disposal 
a small collection of specieB of Atrypa from a locality 1 mile south of Mt. Pierre Gorge. 
In the same paper a list of the then known localities of Devonian fossils was compiled 
and the recorded species were reviewed. Hosking thought that on the basis of differences 
in the matrix of the specimens it would be possible to distinguish "two bands of limestone" 
in the Margaret River area, viz., (a) the Atrypa limestone of Upper Devonian age, and (b) 
the goniatite limestone of "assumed Devonian age". The generally accepted view with 
regard to the limestones of the Napier and Rough Ranges was still that which had been 
handed on since Hardmann's time, viz., that they were Carboniferous. 

Hosking1s paper is the first approach to a satisfactory classification,on a 
palaeontological basis, of the Devonian rocks of the Kimberley District, and it marks the 
first progress in the understanding of Devonian stratigraphy since the occurrence of 
Devonian fossils had been announced in 1890. In 1935 Prendergast described a new 
brachiopod from the Price's Creek area. 

In 1935 the first attempts were made to determine the age of some of the 
Devonian strata in greater detail, although stratigraphical information was still most 
unsatisfactory. This was the description by the French palaeontologist Delepine of a 
few goniatites which had been collected by E. de C. Clarke and H.W.B. Talbot from the 
Mt. Pierre area in 1 9 2 7 . Delepine concluded that they were indicative of a Famennian age 
and most probahly came from strata equivalent to the European Upper Devonian Stage III. 

Furthermore, the corals from all the earlier collections (Hardmann, Woodward, 
Wells, Wade) were described by D, Hill in 1 9 3 6 . Nine species were recognised and, in 
the absence of exact stratigraphical information regarding these collections, the author 
concluded that the corals came from strata of upper Middle Devonian (Givetian) and/or 
lower Upper Devonian (Frasnian) age. 

In 1 9 3 7 , E.A. Ripper demonstrated that the important stromatoporoid Amphipora 
ramosa was present in Western Australia. 

Renewed field investigations were carried out by A. Wade in 1934 and 1 9 3 5 . 
From his Final Report, published in 1 9 3 6 , and a further summary published in 1 9 3 8 , it 
appears that Wade distinguished: 
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(a) A basal complex: Old coastal talus between rocky headlands of the pre-Cambrian 
and the coral reefs of the Devonian. 
Distribution: north of Napier Range and in the axis of the Oscar Range. 
Age: Devonian to Lower Palaeozoic. (in 1938 the age was given as pre-Middle 
Devonian). 

(b) Rough Range Series (Barrier Reef limestones) of the Napier, Oscar, Geikie, 
Hull and Rough Ranges. 
Age: Frasnian and Givetian. (This Series was further subdivided into 
three parts, but since I have been unable to recognise them in the field, 
they.will not be considered here in' detail). 
Thickness - approximately 1 ,300 feet. 

(c) Mt. Pierre Series. Lagoon deposits within a Barrier Reef. 
Age: Pamennian. 
Thickness - approximately 500 feet. 
Thus,it will be seen that in 1 9 3 6 , (due essentially to D. Hill's determination 

of the corals from earlier collections) the assumption that the limestones of the Napier, 
Oscar and Rough Ranges were of Carboniferous age, had been finally abandoned. 
The Devonian had been recognised in outcrops extending from the Napier to the Oscar and 
Geikie Ranges; thence up the Margaret River as far as Minnie Pool and southward as far 
as the country beyond Bugle Gap. 

It should be noted that Wade thought that the Devonian beds were overlain by 
lagoonal deposits of possibly Carboniferous age, which he termed "Gogo series", and that 
towards the east, particularly in the region of Trig. Stations J7 and J8, west of the 
Louisa River, there was an overlap of Lower Permian terminal moraines over the Devonian 
strata. 

In 1940 D. Hill published further information on corals collected by Wade in 
1 9 3 4 - 3 5 and was able to confirm her earlier conclusions on the age of the fossils. 

In 1 9 3 9 and 1940 I published papers containing descriptions of nautiloids from 
A. Wade's and my own collection and pointed out that the mutual relationships of the 
brachiopod and cephalopod facies was one of the major unadjusted problems of Devonian 
stratigraphy in Western Australia. 

In 1941 I was able to show that three fossil zones were recognisable in the 
Upper Devonian which were equivalent to the European Upper Devonian Stages I, II and III. 
A number of characteristic fossils of these zones were enumerated. 

In 1 9 4 3 , I published a summary of my field investigations carried out in 1940 
and discussed the palaeogeographic relationships and the origin of the Western Australian 
Devonian faunas. That paper may be regarded as a preliminary statement to which the 
present report is the sequel. 

3ome of the newly discovered fossils were described by specialists. Thus, 
in 1 9 4 3 , C.L. Pent on described a new genus of stromatolitic algae from the Upper Devonian 
rocks, and Fletcher a new species of Conocardium from the Middle Devonian. In 1 9 4 4 , 
Howell published a brief note on the occurrence of sponges in the Upper Devonian 
Sporadoceras beds, but the full description of these fossils has not yet appeared. 

Finally, in 1 9 4 7 , a brief review of the Devonian was included in my paper 
on the Stratigraphy of Western Australia, together with a map showing the distribution 
of Upper Devonian facies in the Margaret River - Mt. Pierre Creek area. 
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3 . OUTLINE OP STRATIGRAPHY 
A summary of the stratigraphy is given in Table I. It is proposed to 

distinguish between two major biostratigraphical units of the Middle Devonian: 
( 1 ) The Amphipora zone which includes all the limestones between the pre-Cambrian 

basement and the Atrypa zone. The normal contact between the pre-Cambrian and the 
Amphipora limestone has been observed in two places, viz., at Mt. Wilson (Loc. 1 ) and 
in the Rough Range about halfway between Minyu Gap and Mountain Home Spring (Loc. 3 5 ) . 
In both places the lowest Amphipora banks are underlain by limestones poor in fossils and 
partly (at Loc. 3 5 ) by sandstones, grits, and arkoses with limestone matrix. The 
investigations have not disclosed, if this comparatively thin series of strata 
(150-2U4 feet) has a sufficiently constant distribution to be classed as a separate 
stratigraphic unit. It is here included in the base of the Amphipora zone. The 
upper part of the Amphipora limestone and its relations to the Atrypa zone are still 
insufficiently known. 

( 2 ) The Atrypa zone is a stratigraphical unit which is palaeontologically well 
defined and will be discussed later. 

In the Rough Range (Minyu Gap, Loc. 31 ) there is apparently a stromatoporoid 
reef series intercalated between the Amphipora limestone proper and the Atrypa limestone, 
but no detailed investigations have been made in this part of the section. On the 
other hand, it seems that west of Mt. Pierre Gorge (Loc. 6 i , 62) the Atrypa limestone 
rests directly on the Amphipora limestone and that Amphipora even goes up into the reef 
facies of the Atrypa limestone. 

Further work is necessary to work out the conditions in the field which are 
complicated by constant changes of facies. 

In the Upper Devonian the presence of four major palaeontological zones can be 
documented. In some cases it is possible to suggest further natural subdivisions of 
these zones. 

The stratigraphy of the Upper Devonian as presented here applies essentially 
to the country southvof the Margaret River. North of the Pitzroy and Margaret Rivers 
uniform limestone and reef sections occur which include both the Middle and Upper 
Devonian. However, the boundary between the two Series has not yet been established. 

Subdivisions of stratigraphic units are based entirely on palaeontological 
features. Since no systematic mapping was done, lithological units could not be traced 
on the ground. The stratigraphic divisions here proposed are essentially biozones 
comprising rocks of varying lithology. In my preliminary paper of 1943 these biozones 
were called "stages", because their correlation rests very largely on comparison with 
conditions in Germany where corresponding stratigraphic units in the Devonian are 
commonly known as "Stufen". 

In the stratigraphical section of this report the strata of any particular zone 
are, for the sake of brevity, named according to their lithological characteristics or 
else called "beds". Thus, Atrypa limestone means all the limestones of the Atrypa zone, 
Sporadoceras beds all rocks that belong to the Sporadoceras zone, and so on. 
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Biostratigraphic Units Distribution Lithology Important Fossils 

Productella Zone Prom the Oscar Range to Pos6il 
Downs and across the plain to 
Fossil Hill, Needleeye Rocks, 
S-Hill, Tinbilly Hills, and Mt. 
Pierre. Very probably also in 
S.E. Rough Range. 

Limestone, reef limestone, 
limestone conglomerate. 

Mainly brachiopods (Schizoohoria. 
Leptostrophia, Productella. Spirifer, 
Athyris). some clymenoids (Platycly-
menia?. Cyrtoclymenia. Laevigites ?). 

Sp
or
ad
oc
er
as
 Z

on
e 

Upper Needleeye Rocks, S-Hill, 
Mt. Pierre. 
S.E. Rough Range. 

Platy Limestone and cal
careous shale; locally 
reef limestone. 
Calcareous shale and reef 
limestone, passing down
ward into sandstones. 
Increasing amount of sand
stones and conglomerate 
towards S.E, 

SporadoceraB cf. posthumum. Tornoceras. 
Pseudoclymenia, Platyclymenia? 
The brachiopod facies contains Cysti-
phyllum. Rhipidomella. Gypidula. 
Pup;nax. 

Sp
or
ad
oc
er
as
 Z

on
e 

Lower Needleeye ROcks, Mt. Pierre, 
Western Rough Range. 
S.E. Rough Range. 

Old Bohemia and S. of Bugle Gap. 

Limestone and calcareous 
shale. 
Limestone and reef lime
stone, passing upward into 
sandstone and conglomerates. 
Limestone. 

Sporadoceras cf. latilobatum. 
Sp. cf. munsteri. Sp. cf. 
rotundum. Dimeroceras. Tornoceras. 
Pugnax. Leiorhynchus. 

Cheiloceras Zone Mt. Pierre Creek; between 
Needleeye Rocks and Mt. Pierre. 
S.E. Rough Range. 

Limestone and calcareous 
shale, 
Limestone and calcareous 
shale, passing into Band-
stone and,conglomerate 
towardB S.E, 

Cheiloceras, Dimeroceras* Tornoceras. 
Posttornoceras 

Ma
nt
ic
oc
er
as
 Upper E. side of Bugle Gap. Conglomerate, sandstone, 

shale limestone. 
Manticoceras. Beloeeras* Buchiola cf. 
retrostriata. Ontaria, Pteroparla. 
Harpes. Scutellum. 

Ma
nt
ic
oc
er
as
 

a 
o| Lower No. 1 0 Bore - Long's Well area. Conglomerate, limestone, 

concretion horizons; 
presumably passing into 
shale towards E. 

Koenenites. Tlmanltes. Manticoceras. 
BactriteB. Coccostean remains in 
concretions. 

Atrypa Zone Long Hole Bore; Sorthera 
Rough Range; south of No. 1 0 
Bore - Long Well area to Mt. 
Pierre Gorge, and R. of Trig. 
Stn. J8 . 

Reef limestone to platy 
limestone. 

Mainly brachiopods (Productella. Spirifer. 
Atrypa. Pugnax. Hypothyridina. UncinulUB. 
ReneBelaeria). Towards the 8. increasinolv 
fossiliferous with lamellibranchs (Paracyclas). 
gastropods, cephalopoda (BactriteB.Maeniocerae ?) 
Reef facies with (StachyodeB.Receptaculites, 
Thamnopora. Ac. f • 

Amphipora Zone Oscar Range, Rough Range. Platy to massive limestone. Amphipora ramosa. Prismatophyllum crevi lame 1 1 a turn, 
Thamnophyllum. Thamnopora* Murchisonia. 
V .First appearance of Amphipora 1 5 0 - 2 5 0 feet above the 
Pre-Cambrian). 

Pre Cambrian 

TABLE I. - STRATIGRAPHIC ZONES OP DEVONIAN BETWEEN GEIKIE RANGE and BUGLE GAP. 
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k. THE FAUNAS 
4(a). General review of Devonian fauna 

The number of Devonian species recognised in the present report is 322 which 
are distributed among the various phyla in the following way: 

Porifera 1 species, Hydrozoa 10, Anthozoa 3 2 , Crinoidea 2 , Bryozoa 6 , 
Brachiopoda 1 3 5 , Lamellibranchiata 1 7 , Gastropoda 2 6 , Cephalopoda 80 (Nautiloidea 3 1 , 
Goniatitoidea 4 4 , Clymenoidea 5 ) , Trilobitae 9 , Ostracoda 3 , Prisces 1 . 

This is an increase of 273 over the number of species known at the beginning 
of these investigations. This increase is most marked in the brachiopod species whose 
number has been increased from 9 to 135 and in the cephalopoda which show an increase 
from 1 3 to 80 species. But also the knowledge of other groups has been greatly 
increased: Anthozoa from 13 to 32 species, Lamellibranchiata from 2 to 1 7 , and Gastropods 
from 2 to 26 species. 

Of the total number of species 105 are restricted to the Middle Devonian and 
2 1 3 to the Upper Devonian. Only four species are recorded as common to both the Middle 
and Upper Devonian, but it is possible that two of these (Disphyllum depressum and 
Alveolites suborbicularis) will disappear from the list of Upper Devonian fossils as soon 
as better specimens are available, and it cannot be stated with certainty whether or not 
the Middle and Upper Devonian specimens of Receptaculites are conspecific. 

The fourth species is Leptaena rhomboidalis which has a cosmopolitan distribu
tion throughout Ordovician, Silurian, and Devonian times. 

As a rule, therefore, no difficulties will be encountered in distinguishing 
between Middle and Upper Devonian strata, even where only a restricted number of species 
is available, although the Middle and Upper Devonian species of any single genus may 
differ very little. This is true in particular of some Middle and Upper Devonian 
representatives of Schizophoria, Productella. Spirifer. Ambocoelia. and Bellerophon. 

The general aspect of the fauna is Central European and Mediterranean rather 
than Asiatic and Australasian. The corals have many relationships with European 
species. Disphyllum virgatum. D. depressum. Aulopora repens. Thamnopora cf. dubia and 
others are either identical with or closely similar to European upper Middle and lower 
Upper Devonian species. Receptaculites. elsewhere a typical Ordovician and Silurian 
fossil, lingers on into the Devonian. Among the brachiopods the Orthoidea and Stroph-
omenoidea are comparatively poorly represented. The Pentameroidea which become extinct 
at the end of Devonian are represented by few but typical genera - Gypidula and Sieberella. 
perhaps also by Glassia. The Rhynchonelloides appear in a variety of typical Devonian 
forms: Leiorhynchus. Unclnulus. Pugnax. Hypothyridina. 

The Terebratuloidea again are only represented by stray specimens of Dielasma 
and Rensselaeria. The Productoidea are well represented by six or seven species of the 
Middle and Upper Devonian genus Productella. 

As can be expected the Spiriferoidea which reach their peak of development in 
the Devonian, are the most numerous in the collection. They are well represented by 
species of Spirifer. Atrypa, Athyris. Meristella and other genera. 
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Apparently, the Devonian facies of the Kimberley was unfavourable for 

lamellibranchs and gastropods. Among the former we note the almost entire absence of 
the Aviculidae. an important Devonian family. Characteristic Devonian genera are 
Palaeoneilo, Gonlophora. Paracylas. and Macrodus, and the neritic forms Buchiola and 
Praecardium. Among the shallow water littoral and reef facies is found Eumegalodon. 
typical of similar facies in England and Germany. 

Among the gastropods the important group of the Capulidae is almost entirely 
absent, but some typically Devonian genera such as Turbonitella, Macrochilina and 
Murchisonia make their appearance. 

The Nautiloidea have a great proportion of rather undiagnostic forms, but the 
presence of a number of species with actinosiphonate structure of the siphuncle should 
be noted. This group is rather typical or the Devonian of Europe and North America, 
although it makes its first appearance prior to Devonian time. 

Ammonoids and trilobites are mainly restricted to the Upper Devonian and will 
be discussed in more detail in the section containing a general review of the Upper 
Devonian fauna. 

Micro-fossils are practically absent from the sequence. 
Although no very close comparison with eastern Australian faunas has been made, 

it can safely be stated that no more than 5$, probably less, of the Kimberley species 
are identical with species so far recorded from the Devonian of Queensland, New South 
Wales, or Victoria. Differences are very noticeable in the coral fauna, such 
characteristic eastern genera as Diphyphyllum, Spongophyllum, Heliolites. Pavosites and 
others being absent from Western Australia. Among the Brachiopods the Orthoidea, 
the genus Productella and the Rhynchonelloidea are much better represented in Western 
Australia, and the number of Western Australian species of Spirifer must be about double 
that of eastern Australia. On the other hand, Strophomenoidea are apparently better 
represented in the east and the genus Chonetes. well represented in New South Wales and 
Victoria, has not been found in the Kimberley. 

On the whole it will probably turn out that the Kimberley province is richer in 
fossils than the Devonian of the eastern States. In 1922 about 200 species of Devonian 
fossils (including Protozoa) were known from eastern Australia and since then there has 
been no very substantial addition to the fossil lists 

The two most important groups of fossils are the brachiopods and the 
cephalopoda. As a rule these two groups are characteristic of distinct facies. Over 
an area of the size of that covered by the present investigation brachiopods may be 
useful as horizon markers, if sufficient care is exercised in the distinction of the 
species. Most of the approximately 30 species of Spirifer seem to have a fairly 
restricted vertical range and the same certainly applies to the species of Productella. 
Schizophoria. Camarotoechia and Pugnax. 

(1) Field work undertaken by the writer while attached to the Victorian Mines Department 
in 1946 in the Middle Devonian of the Buchan district in Victoria led to the 
discovery of many new faunas, comprising well over 100 species, but this fauna is 
quite different from that of the Middle Devonian of Western Australia. 
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It must be expected, however, that generally ammonoids (goniatites and 
clymeniids) will be found to be more reliable. This will be explained more fully 
in the section on the Upper Devonian fauna. 

The discussion of the faunal assemblages of the area and of the significance 
of lateral changes in their composition will be found in the section on palaeogeography. 

No detailed study of the Stromatoporoids has been made. In B O many caeeB 
the organic structure of stromatoporoid reefs has been more or lees obliterated by 
recrystallisation processes. However in order to correlate limestone sections where 
other fossils are scarce, it might be advisable to make an investigation into the value 
of stromatoporoids as horizon markers. In general little is known of the usefulness of 
that group in this respect. There are, however, some indications that at least some 
positive results might be expected. 



4(b). Middle Devonian faunas 
4(b)l. Fauna of the Amphipora Zone 

This fauna is rather poor and monotonous. It includes the following species:-
Amphipora ramosa Phillips 
Actinostroma clathratum Nich. 
Syringostroma sp. 
Prismatophyllum brevilame11aturn Hill 
Prismatophyllum nov. sp. 
Thamnophyllum sp. 
Murchisonia sp. 

More detailed study will no doubt result in a slight increase in the number 
of species, particularly of the Hydrozoa and corals. Amphipora ramosa is by far the 
most characteristic and important species and although it is absent from the lower
most part of the Devonian limestones the name Amphipora zone is here provisionally 
proposed to include the entire limestone series below the Atrypa limestone. 

Amphipora ramosa is widespread in the Middle Devonian, more particularly the 
higher Middle Devonian, of England, Germany and Estonia, although isolated occurrences 
have been reported from the Lower Devonian of Belgium and from the Frssnian of the Timan. 
It is therefore most likely that the Amphipora limestone is of Middle Devonian age. 
The gradual passage of the Amphipora limestone into the late Middle Devonian Atrypa 
limestone suggests a position of the former not too low down in the Middle Devonian and 
its age may be either late Eifelian or early Givetian. This assumption is not contra
dicted by any other evidence and none of the other species.can be used for detailed 
correlation. 

Prismatophyllum brevilame11aturn was nowhere found in the Atrypa limestone and 
seems to be a good index fossil for the Amphipora limestone. Thamnophyllum sp. seems 
to be confined to the lower part of the zone and appears even earlier than Amphipora 
ramosa. 

4(b)ll. Fauna of the Atrypa Zone 
This fauna consists of 81 species which are distributed among the various 

phyla as follows:- Porifera 1 , Anthozoa 1 0 , Bryozoa 1 , Brachiopoda 4 3 , Lamellibranch
iata 4 , Gastropoda 1 5 , Cephalopoda 5 (Nautiloidea 3 , Goniatitoidea 2 ) . In addition 
2 species of Hydrozoa are listed, but the actual number of species of this group is 
probably greater. There are considerable lateral changes in the composition of the 
fauna. The general impression is that the limestones of the Atrypa zone become 
increasingly fossiliferous in a southeasterly direction. 

So far the Atrypa zone has not been recognised in the Oscar and Geikie Ranges. 
It was found, however, in an area near Long Hole Bore (Loc. 9) where the Atrypa fauna 
contains 7 species. Further south at Minyu Gap (Loc. 3 1 , 32) the number has increased 
to 11 and in both places the fauna consists entirely of brachiopods. Still further 
south in the hills south of No. 10 Bore and Long's Well (Loc. 51 -54, 5 6 - 5 8 ) a total of 
55 species was found in various outcrops of the Atrypa limestone. In addition to 
brachiopods there is in this area a considerable variety of corals, lamellibranchs, 
gastropods, and cephalopods. Further east at Loc. 6 1, east of Bugle Gap, the number 
of species again decreases to 1 7 . ' At this place, however, a reef facies of the Atrypa 
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limestone occurs whereas in the Long's Well - No. 1 0 Bore area the zone is developed as 
a platy limestone. 

There are no fossils in the Atrypa limestone which would make it possible to 
establish its exact correlation with formations elsewhere. The representatives of one 
species of lamellibranchs cannot be distinguished from specimens of Paracyclas 
antiqua in the upper Middle Devonian (Stringocephalus limestone) of Western Germany. 
But valuable though this occurrence may be it suggests more than proves the correlation 
of the Atrypa zone with the Stringocephalus limestone. It would be of the utmost 
importance to establish definitely the occurrence of Maenioceras. This is the index 
goniatite of the upper Middle Devonian in Europe and North America. But so far only a 
few very imperfect, ferruginised specimens have come to light from the Atrypa zone. 

Certain elements of the fauna have a strong Upper Devonian aspect as e.g. 
Pugnax cf. acuminatus and Sohizophoria cf. striatula. two Prasnian fossils in Europe, 
and a species of Hypothyridina which is very similar to Hypothyridina cuboides. a 
characteristic Upper Devonian fossil of Europe and Asia. 

On the whole, however, these Upper Devonian affinities are probably not 
stronger than could be expected in a fauna of very late Middle Devonian age. 

That the Atrypa limestone fauna is not younger than Middle Devonian is indicated 
by the fact that at Loc. 56 (south of No. 10 Bore) it is overlain by strata containing 
Koenenites which are equivalent to Upper Devonian Stufe IcC . 

It is, however, not impossible that in places the Atrypa limestone merges 
gradually into the Upper Devonian - though no evidence for such conditions has as yet 
been found - and that, therefore, some of the outcrops here regarded as Middle Devonian 
Atrypa limestone may be very slightly younger in age. 
Unfortunately, this suggestion is at present hard to reconcile with the occurrence, 
to be described later, of Middle Devonian limestone boulders in Upper Devonian 
conglomerates. 

During future field work particular attention should be given to the boundary 
between the Middle and Upper Devonian. 

In addition to the species mentioned above the following can be regarded as 
more particularly characteristic of the Atrypa limestone: Douvillina cf. interstrialis, 
Rhipidomella sp. C, Productella cf. depressa and Productella cf. rarispina (these two 
easily confused with Upper Devonian species of the same genus), Ambocoelia sp. A, 
Gypidula sp. B, Uncinulus sp. A, Hypothyridina sp. A, and of course various species of 
Atrypa which are found everywhere. 

Following is a more complete list of preliminary identifications of Atrypa 
zone fossils: 

Stachyodes sp. 
Amphipora ramosa (Phillips) 
Receptaculites sp. 
Cystiphyllum nov. sp. 
Thamnophyllum sp. A 
Thamnopora cf. dubia (de Blainv.) 
Thamnopora sp. A 
Alveolites cf. suborbicularis (Lam.) 
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Douvillina cf. interstrialis (Phillips) 
Leptaena rhomboidalis (Wilckens) 
Rhipidomella sp. C 
Schizophoria cf. striatula (Schlotheim) 
Schizophoria cf. marylandioa (Prosser & Swartz) 
Schizophoria sp. C 
Productella cf. depressa Kindle 
Productella cf. rarispina Hall 
Productella sp. 
Spirifer sp. P 
Spirifer sp. H 
Spirifer sp. K 
Spirifer sp. L 
Spirifer sp, M 
Spirifer sp. N 
Spirifer sp. 0 
Spirifer sp. Q 
Reticularia sp. 
Atrypa aspera (Schlotheim) 
Atrypa desquamata (Sowerby) 
Atrypa reticularis (Linne) 
Atrypa spinosa Hall 
Meristella ? sp. 
Ambocoelia sp. A 
Gypidula sp. B 
Camarotoechia sp. D 
Oamarotoechia sp. E 
Leiorhynchus cf. deprati (Mansuy) 
Leiorhynchus sp. A 
Uncinulus sp. A 
Uncinulus sp. B 
Hypothyridina sp. A 
Hypothyridina sp. B 
Pugnax cf. acumlnatus (Phillips) 
Rensellaeria nov. sp. 
Macrodus sp. 
Paracyclas antique (Goldfuss) 
Oonocardlum gogoense Fletcher 
Bellerophon (Aglaeoglypta) cf, koeneni Clarke 
Bellerophon sp. B 
Bellerophon sp. ind. 
Ectomaria sp. ind. 
Trepospira ? sp. 
Bembexia cf. nodimarginata (McChesney) 
POleumita sp. 
Euryzone sp. 
Straparollus sp. B 



Euomphalus ? sp. ind. 
Macrochilina sp.. 
Loxonema sp. indv 
Oyclonema nov. sp. 
Naticonsis sp. ind. 
Dolorthoceras ? sp. ind. 
Eleusoceras ? sp. ind. 
Bactrites sp. A 
Maenioceras ? sp. 
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4(c), Upper Devonian faunas 
4(c)I. Introduction and principles of correlation 

In order to appreciate the classification of Upper Devonian strata of the 
Kimberley District which has been adopted in this report it is necessary to explain 
briefly the principles on which the classification and correlation of Upper Devonian 
rocks is based elsewhere. This information is additional to that given in the general 
introduction on the fauna in an earlier part of this report. 

In many countries two principal facies of the Upper Devonian can be distinguished, 
viz., an ammonoid facies and a brachiopod facies. These two facies seldom mix, that is 
ammonoids are usually rare or absent where brachiopods preponderate and vice versa. The 
braohiopod facies of the Upper Devonian has a cosmopolitan distribution. In the South
west Pacific region it is prominent in such areas as Burma, Indochina, China, New Guinea 
and eastern Australia. However, whereas brachiopods and other species of this brachiopod 
facies (e.g. corals) may be useful fossils for local zoning and short-range correlation, 
it is a well-known fact that in Upper Devonian times as in other periods, brachiopods are 
of limited use for general correlation purposes. Brachiopods are benthonic animals 
without means of rapid dispersal and tend to develop into local races and communities. 
For the purpose of the present report, therefore, it is not necessary to consider the 
palaeogeographical conditions of the Upper Devonian brachiopod facies in detail. 

The ammonoid facies on the other hand is of far greater importance and the 
Upper Devonian stratigraphy in Western Australia cannot be fully understood unless 
conditions in other countries are briefly reviewed. 

Ammonoids make their first appearance long before Upper Devonian time. It is, 
however, first in the Upper Devonian that they become abundant in number of genera, 
species and individuals. The ammonoids of the Upper Devonian fall into two fundamentally 
different groups, viz., the Goniatitoidea (or goniatites) of the Extrasiphonata and the 
Clymenoidea or Intrasiphonata. Both groups are represented in Western Australia. 

The distribution of the ammonoid facies of the Upper Devonian is much more 
restricted than that of the contemporaneous brachiopod facies. There are but a few 
places known where the entire Upper Devonian is represented by ammonoid-bearing strata 
and the best known of these are in Germany. In that country a standard classification 
of Upper Devonian rocks, based on the succession in the series of ammonoid genera and 
species has been worked out by Wedekind and by Schindewolf and ammonoid occurrences 
outside Germany are generally referred to in terms of the German standard succession. 

In recent years there has been a certain amount of discussion about the 
details of this classification but current opinion seems to favour retention of Wedekindfs 
proposals of 1926 

( 1 ) R. Wedekind, Die devonische Formation, in W. Salomon, Grundzuge der Geologie, 
vol. II, 1 9 2 6 , p. 2 0 1 . 
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(1) The literal translation of the German "Stufe" is stage. Current English and 
American procedure and proposed procedure in Australia, favours the retention of 
the word Stage as a time-rock term and the German Stufe is, in this context, 
equivalent to biozone. In the following text, therefore, the Upper Devonian 
Stufen are regarded as zones, but the original German word is retained, if 
reference is made to extra-Australian conditions. This usage differs from that 
adopted by the writer in previous publications, but is more in harmony with 
present trends in stratigraphical nomenclature. 

Accordingly, the following major "stages" (= Stufen) of the Upper Devonian 
of Germany are here recognised:-

VI = Wocklumeria Stufe 
Y = Laevigites-QoniQclymenia Stufe 
IV = Platyolymenia Stufe 
III = Prolobites Stufe 
II = Cheilooeras Stufe 
I = Manticoceras Stufe 

In the type area these Stufen are further subdivided into sub-zones which are 
designated by the addition of Greek letters to the Stufen numbers: Hf, Ifi, etc. 
Such subdivisions will be discussed in the following paragraphs wherever this is necessit
ated by questions of the correlation of Western Australian stratigraphic units. 

In some parts of Belgium and France, only the Manticoceras Stufe can be clearly 
recognised and is called Frasnian, whereas the undifferentiated balance of the Upper 
Devonian has been termed Famennian. 

Each of the six fossil zones, as here recognised, 1B characterised by a very 
definite assemblage of genera which are restricted to that Btage. Thus Manticoceras 
is not found in Stufe II or higher beds; Cheiloceras is never found below or above II 
and so on. In addition, there are in most stufen other, genera associated with those by 
whose names the individual stages are known, and frequently the associated genera have a 
still more restricted range than the main genus and are thus used to characterise still 
finer subdivisions. For example the genus Koenenites is not known to occur outside the 
zone I<£9 Beloceras is restricted tc 1^9 - lSt Crickites (not known in W.A. ) to 1&9 and 
so on. 

This classification of the Upper Devonian, as based on standard sections in 
Germany, has been recognised for a long time in Central and Western Europe and in more 
recent years - since about 1930 - it has been demonstrated by French and Russian palaeon
tologists that it is,equally applicable to the successions in North Africa, the Ural 
Mountains and Novaya Zemlya. Outside the European-Mediterranean region the Upper 
Devonian goniatites facies is very sporadically distributed. The Manticoceras Stufe (l) 
has the widest distribution, since outside the area mentioned above, it is known to occur 
in Northern Siberia, Yunnan, Indochina, and in Canada and the eastern and mid-western 
United States. Younger Stufen (II and higher) are known from a few disconnected 
occurrences in the United States and are as yet unknown from anywhere between Western 
Australia and the Ural Mountains. 

It was thus a matter of great interest and of considerable importance in the 
present investigations to establish the relationships of the Western Australian ammonoid 



sequence with that of Central Europe. From the outset it has been apparent that only 
the clear recognition of such relationships would make it possible to determine the age 
and to correlate the Western Australian outcrops in desirable detail. 

In 1 9 3 6 , the French palaeontologist Delepine indicated that equivalents of 
Stufe III seemed to be represented in the Kimberley area. In 1 9 3 9 , from a study of a 
few specimens from an earlier collection in the University collections and after a 
one-day visit to the Mt. Pierre area in July of that year, I concluded that a complete 
section at least of the equivalents of Stufen I, II and III was present in the Kimberley 
District. 

My preliminary conclusions have been substantiated by the more detailed 
investigations in 1 940. Although much work in detailed stratigraphy remains to be done, 
it is now quite clear that the succession of ammonoid genera in Western Australia is 
essentially the same as that in Germany and in consequence a subdivision of the Upper 
Devonian in the Kimberley area into four palaeontological zones has been suggested, which 
correspond closely to the Stufen I, II, III and IV of the German Upper Devonian, as 
follows:-

Western Australia Germany 
4 . Productella zone with clymenoids Stufe IV 
3 . Sporadoceras zone . Stufe III 
2 . Cheiloceras zone Stufe II 
1. Manticoceras zone Stufe I 

Palaeontological evidence suggests that the Western Australian Manticoceras 
zone is strictly homochronous with Stufe I and the Cheiloceras zone with Stufe II. 
However, only general correlation, not strict contemporaneity, is implied between the 
Sporadoceras zone and Stufe III and the Productella zone and Stufe IV. In the following 
pages reference to Western Australian zones will be by Arabic letters 1 , 2 , 3 , k and to 
German Stufen by Roman letters I, II, III, IV. 

4(c)ll. General Review of Fauna 
The total number of Upper Devonian species recorded in this report is 2 1 3 . 

Only ten, possibly thirteen, of these, range through more than one of the Upper Devonian 
zones as here recognised: 

Zones 
Disphyllum virgatum 2? , 3 , 4 
Cyclotrypa ? so. 2? , 4 
Schizophoria sp. A 3? , 4 
Leptaena rhomboidalis 3 , 4 
Spirifer sp. T 3? , 4 
Pugnax sp. C 3 , 4 
Michelinoceras cf. schlotheimii 2 , 3 
Pseudorthoceras ? sp. t, 3 
Wadeoceras australe U 2 , 3 
Nautiloidea - gen. et sp. B 3 , 4 
Nautiloidea - gen. et sp. F 1 , 3 
Tornoceras sp. C. 2 , 3 
Dimeroceras sp. A 2 , 3 
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This, however, does not mean that the remaining 200 species make reliable 
index fossils for their respective zones, and -the -relative value of the various groups 
and genera will be discussed in the following sections .on the faunas of the individ
ual zones. 

Stromatoporoids are found locally as large and small bioherms in all zones 
except zone 2 . No close study of the species has been made. Ae a rule the 
stromatoporoid reef facies is characterised by associated brachiopods and locally 
corals, though cephalopods are found in the reef facies in some places. The Porifera 
are represented by Receptaculites which lingers on from the Atrypa limestone into 
the Manticoceras zone and by undescribed genera in zone 3 . Corals are rare in 1 and 2 , 
but are fairly well represented in 3 ( 1 0 species), particularly in the upper part of 
that zone wherever the brachiopod facies is prevalent. The number of species decreases 
to 5 in zone k* Recognisable crinoids are rare, although stems are locally abundant 
in all zones. Bryozoa seem to be restricted to U. 

Brachiopods are altogether absent from 1 and 2 , but are represented'by 52 
species in 3 , where most of them occur in the upper part, and by 38 species in k» 

Lamellibranchiata are rare; six species were found in zone 1, none in 2 and 
only 1 in zone 3 and .2 in i+. Only in 1 are they locally abundant. Gastropods are of 
little importance, a few species being known from zones 1 , 3 and i±m 

Nautiloidea are found in all zones, the greatest number of species ( 1 2 ) in 3 . 
Gomphoceroid and breviconic forms are almost restricted to that zone. Goniatites are 
represented in 1 , 2 and 3 by the genera which are characteristic of these zones else
where and will be discussed in greater detail later. With the exception of Platyclymenia 
in 3 , Clymenoidea are restricted to k where they are probably represented by three or 
four species, but the state of preservation of the specimens is extremely poor. 

Trilobites are locally important in the Manticoceras zone where 8 species 
occur; only one species each occurs in zones 2 and 3 . Ostracodes are quite subordinate 
in zone 1 . Pish remains are known from 1 and 2 ; they are quite important in the 
concretionery limestone facies of the lower part of zone 1 . 

4(c)III. Fauna of Manticoceras Zone 
Forty odd species have been recognised in this zone. Following is a list of 

the more important forms:-
Actinostroma sp. 
Receptaculites sp. 
BarrandeophyHum ? sp. ind. 
S t or thing o cr inus ? nov. sp. 
Buchiola cf. retrostriata (v. Buch) 
Buchi61a cf. eifelensis Holzspfel 
Buchiola sp. ind. 
Ontaria cf. suborbicularis (Hall) 
Praecardium ? sp. 
Straparollus sp. ind. 

- Turbonellina sp. 
Tent a cull tes ;sp. 
Kionoceras nov. sp. 
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Pseudorthoceras ? Bp. ind. 
Wadeoceras australe Teichert 
Bactrites sp. 
Manticoceras cf. cordiforals Miller 
Manticoceras cf. intumescens (Beyrich) 
Manticoceras cf. regulare Penton 
Manticoceras cf. septentrionalis Miller 
Manticoceras cf. sinuoBum (Hall) 
Manticoceras sp. 
Manticoceras sp. ind. 
Koenenltes cf. cooperl Miller 
Timanites sp. ind. 
Beloceras sagittarium (Sandberger) 
Oyrtosymbole sp. 
Pteroparia cf. aekensis (Born) 
Drevermannia nov. sp. 
Chaunoproetus cf. palensis (Richter) 
Harpes cf. neogracilia Richter 
Harpes nov. sp. 
3 cute Hum nov. sp. 
Bythocypris sp. 
Cytherella sp. 
Pish plates. 

This fauna has been studied in the vicinity of Bugle Gap and in the country 
around No. 10 Bore; the occurrences are undoubtedly of slightly different age. 

Considering the very considerable distances by which this fauna is separated 
from contemporaneous faunas elsewhere, its composition is more than ordinarily interesting. 
Least surprising is perhaps the characteristic association of the goniatite genera 
Manticoceras. Koenenltes. Timanites. and Beloceras which are the most important genera 
of the Manticoceras beds in Germany. But B I B O the associated fauna of lamellibranchs 
and trilobites bears a striking resemblance to corresponding faunas abroad. All over 
Europe and in eastern North America, Buchiola is associated with Manticoceras. and 
Ontarla and Praecardium are likewise common associates. The trilobites Harpes and 
Scute Hum, both originating in the Ordovician, survive in Germany, England and New York, 
into Upper Devonian I and become extinct before the beginning of II. Pteroparia was 
previously only known from the Manticoceras beds of central Germany. The genera 
Cyrtosymbole and, Chaunoproetus apparently make their first appearance here in Australia. 
They have not been previously reported from equivalents of Stufe I. Somewhat surprising 
is the absence of Tornoceras which, though not characteristic of this stage, is as a rule 
found associated with Manticoceras in Europe. 

On the whole it must be said that the correlation of the Manticoceras beds of 
the Kimberley district is firmly established, probably more so than that of any other 
unit of the stratigraphic scale of the Australian continent. 

It is furthermore clearly indicated by the list of fossils above that at least 
two subdivisions of the Manticoceras beds can be distinguished in the area. Koenenltes 
and Timanites are in Europe restricted to the sub-Stufe lefc and never occur associated 
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with Beloceras which is characteristic of Ij8- I§ Ira the Kimberleys Beloceras has only 
been found in Loc. 6 1 , 6 3 , 6 5 , 6 6 , east of Bugle Gap, where it is associated with several 
species of Manticoceras. Buchiola cf. retrostriata and all the trilobites listed above. 
Koenenites has been found only in Loc. 56 in strata immediately overlying the Atrypa 
limestone and Timanites occurs probably at a somewhat higher level on the flat west and 
south of No. 1 0 Bore (Loc.1+8 and 5 5 ) . There is no doubt that the strata with Koenenites 
and Timanites are slightly older than the Manticoceras beds of Bugle Gap, but so far these 
rocks have not been found in superposition. 

The index genus of iS, Crickites. has not yet been found, and it is therefore 
uncertain whether that sub-zone is represented in the area. 

4(c)IV. Fauna of Cheiloceras Zone 
Over twenty species of fossils were found in this zone. The more important 

species are the following:-
Disphyllum depressum (Hinde) ? 
Disphyllum virgatum (Hinde) ? 
Michelinoceras cf. schlotheimii (Steininger) 
Geisonoceroides nov. sp. 
Cyrtogomphus sp. 
Wadeoceras australe Teichert 
Tornoceras sp. A 
Tornoceras sp. C 
Tornoceras sp. E 
Posttornoceras ? sp. 
Cheiloceras sp. A 
Cheiloceras sp. B 
Cheiloceras sp. C 
Dimeroceras cf. beneckei Wedekind 
Dimeroceras clarkei Delepine 
Dimeroceras cf. lentiforme (Sandberger) 
Dimeroceras sp. A 
Dimeroceras sp. B 
Cyrtosymbole sp. 

Crinoid stems and roots are fairly abundant in the beds of this zone, but no 
determinable parts of calices have been found. 

It will be seen that the Cheiloceras fauna of the Kimberley is an almost pure 
cephalopod fauna. None of the non-cephalopod species are represented in the collection 
by more than one or two specimens, whereas cephalopods, in particular goniatites, could 
be collected in great numbers. 

The goniatites seem to be most abundant in the upper part of the zone throughout 
about 1 2 0 feet of section. The most important genus is of course Cheiloceras of which 
three, perhaps four, species can be recognised. It is however necessary to bear in mind 
that Cheiloceras is easily confused with Imitoceras from which it is sometimes indisting
uishable externally. Whereas Cheiloceras is restricted to Stufe II, the range of 
Imitoceras is from II throughout the Upper Devonian and into the lower Carboniferous. 
The association of Cheiloceras with Tornoceras and Dimeroceras is quite characteristic 



-20-
of the fauna of the Cheiloceras beds in Europe, Dimerocerasin particular, appears in 
greater numbers in 110• 

More detailed work will undoubtedly lead to a finer palaeontological zoning of 
these beds. Some indications to this effect will be discussed: in the section of this 
report dealing with stratigraphy. 

The species here determined as Posttornoceras ? sp. possibly does not belong 
to that genus which in Europe is restricted to III £-and 8 . The species, however, seems 
to be a good horizon marker for a narrow band of the Cheiloceras beds and it has the 
advantage of being easily recognisable. 

4(c)V. Fauna of Sporadoceras Zone 
The genus Sporadoceras in Europe makes its first appearance in the upper part 

of Stufe II (Ilj3)r but is more abundant in III. In the Kimberley the lowest zone with 
Sporadoceras. containing Sp.. cf. latilobatum. has proved to be a very persistent horizon 
and it seems that Cheiloceras does not go up into the lowest beds with Sporadoceras. 
A succession of species of Sporadoceras is found in the series above the highest beds 
containing Cheiloceras and it seems that the boundary between the Cheiloceras and 
Sporadoceras zones corresponds fairly closely to the boundary between Stufen II and III 
in Germany. This is also supported by the fact that Dimeroceras reaches its greatest 
development in the strata just below the beds with Sp.. cf. latilobatum which agrees well 
with conditions in the German IIj3. 

Altogether 84 species of fossils have been recognised in the Sporadoceras beds: 
Porifera, Gen. et sp. nov. (2 or 3 species) 

(see Howell, 1944) 
Actinostroma sp. 
Stromatoporoid, gen, et sp. ind. (cylindrical structure) 
Cystiphyllum kimberleyense Hill 
Disphyllum virgatum (Hinde) 
Disphyllum nov. sp. 
Barrandeophyllum rubrum Hill 
Rugosa, gen. et sp. C 
Thamnopora sp. B 
Thamnopora sp. C 
Syringopora bellensis Etheridge *i 
Rhipidomella cf. oblata Hall 
Rhipidomella sp. A 
Rhipidomella sp. B 
Rhipidomella sp. ind. A 
Rhipidomella sp. ind. B 
Rhipidomella sp. ind. C 
Eunella sp. 
Schizophoria sp. A ? 
Leptaena rhomboidalis (Wilckens) 
Productella cf. costatula Hall 
Productella cf. laminata Kindle 
Spirifer sp. A 
Spirifer sp. B 
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Spirifer sp. D 
Spirifer sp.. T .? 
Spirifer sp. ind. E 
Meristella sp. A 
Nueleospira cf. ventricosa Ball 
Ambocoelia sp. B 
Ambocoelia sp. C 
"Melasma sp,, 
Gypidula cf. acutolobata (Sandberger) 
Oamartytoechia nov. sp. 
Camarotoechia sp, A 
Camarotoechia sp. B 
Pugnax sp. A 
Pugnax sp. B 
Pugnax sp. C 
Pugnax sp. D 
Pugnax sp. E 
Pugnax ep. P 
Leiorhynchus sp. B 
Straparollus sp. A ? 
Lophospira sp. 
Michelinoceras cf. schlotheimii (Steininger) 
Euloxoceras ? sp. 
Pseudorthoceras '? sp. ind. 
Poteriocerina ? sp. ind. 
Wadeoceras australe Teichert 
Tornoceras sp. B 
Tornoceras sp. C 
Tornoceras sp. D 
Tornoceras sp, ind. 
Parodoceras ? sp. 
Pseudoclymenia austrails Delepine 
Imitoceras sp. 
Sporadoceras cf. latilobatum Schindewolf 
Sporadoceras cf. munsteri (v. Buch) 
Sporadoceras cf. posthumum Wedekind 
Sporadoceras cf. rotundum Wedekind 
Sporadoceras nov. sp. 
Dimeroceras sp* A 
Dimeroceras sp. C 
Platyclymenia ? sp. ind. B 
Perliproetus nov. sp. 

To these must be added at least seven species of nautilolds which belong to as 
yet unidentified, genera, and a stromatolitic alga, Stenophycus teicherti Fenton. 

It will be seen that this fauna is essentially an assemblage of brachiopods 
and cephalopods. The brachiopod facies predominates at Mt. Pierre, the cephalopod facies 
in the Needleeye Rocks area, whereas a mixed reef, brachiopod and cephalopod facies ia 
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found in the southeast Rough Range. 
The sequence of the Sporadoceras beds contains a fine succession of species of 

Sporadoceras (see Teichert 1 9 4 3 , p. 8 8 ) . The most primitive form is Sg. cf. latilobatum 
in the lower part, with a feebly developed external lobe. This is followed by the some
what more advanced Sp_. nov. sp. and Sp.. cf. munsteri and the fully developed Sp.. cf. 
posthumum is characteristic of the upper part of the zone. This succession of species * 
of Sporadoceras is paralleled by the development of the genus in the type areas of the 
Upper Devonian goniatite succession in Germany, where the species similar to Sp, cf. 
latilobatum and So. nov. sp. are restricted to Ilfi and IIIoC, whereas more advanced 
species begin to appear in III|(?. 

In the highest beds, S£. cf. posthumum is associated with Pseudoclymenia 
australis and Platyclymenia ? sp. ind. B. It is, therefore, probable that the 
Sporadoceras beds can be subdivided into four palaeontological sub-zones. Temporarily, 
a division into a lower and upper sub-zone of which the latter is characterised by Sp. 
cf. posthumum, is suggested. 

Of other species, Tornoceras sp, B seems to be a reliable index fossil for the 
upper part of the Sporadoceras beds. 

The brachiopods must be used with greater caution because they are more bound up 
with particular facies. Seventeen, possibly 1 9 , of the 39 brachiopod species of the zone 
were found in the Mt. Pierre area (Loc. 2 3 - 2 6 ) where the higher part is exposed. This 
fauna can be characterised as a Rhipidomella-Pugnax assemblage and is probably a quite 
local development. Ten species of brachiopods were found in the southeast Rough Range 
(Loc. 3 9 - 4 4 ) in the lower part of the zone, but only one, possibly two, of them are 
identical with Mt. Pierre brachiopods. For correlation over very short distances the 
brachiopods have proved quite useful. 

Some of the species, however, are known to range throughout the Sporadoceras 
beds, as e.g. Nueleospira cf. ventricosa and Gypidula cf. acutolobata. Future 
investigations will no doubt reveal that a greater number of Brachiopods have an extended 
vertical range. 

Among the corals Oystiphyllum kimberleyense will probably turn out to be a good 
horizon marker for the uppermost Sporadoceras beds, although the genus has so far only 
been recognised in the Mt. Pierre - Needleeye - S. Hill area. 

BarrandeophyHum rubrum was found useful in correlating outcrops of the lowest 
Sporadoceras beds of the southeast Rough Range (Loc 4 3 , 4 4 ) . In general corals, both 
Rugosa and Tabulata, are most characteristic of the higher beds in the Needleeye Rocks -
Mt. Pierre area and comparatively rare elsewhere. 
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l4.(e)VI. Fauna of Productella Zone 
Over seventy species of fossils have been recognised in the Productella 

zone of which about fifty-five are brachiopods. The more important are the 
following:-

Disphyllum virgatum (Hinde) 
Disphyllum nov. sp. 
Thamnopora ? sp. ind. 
Aulopora repens (Goldfuss) 
Alveolites suborbicularis (Lamarck) 
Monotrypa sp. 
Cyclotrypa ? sp. 
Bryozoa - gen. et sp. ind. 
Rhipidomella cf. lucia (Billings) 
Isorthis nov. sp. 
Douvillina ? sp. 
Schizophoria sp. A 
Schizophoria sp. B 
Schizophoria sp. D 
Leptostrophia cf. perplana (Conrad) 
Leptaena rhomboidalis (Wilckens) 
Productella cf. productoides (Murchison) 
Productella cf. spinullcosta Hall 
Spirifer (Cyrtospirifer) cf. dis.1unctuB Sowerby 
Spirifer cf. laevis Hall 
Spirifer cf. murehisoni Castelnau 
Spirifer sp. C 
Spirifer sp. E 
Spirifer sp. G 
Spirifer sp. J 
Spirifer sp. P 
Spirifer sp. R 
Spirifer sp. S 
Spirifer sp. T 
Spirifer (Hysterolites) cf. jaqueti Dun 
Spirifer (indoapirifer) cf. padaukpinensis Reed 
Spirifer (Theodossia) cf. superbus Eichwald 
Spirifer (Theodossia)nov. sp. 
Athyria cf. spiriferoides (Eaton) 
Athyris sp, A 
Athyris sp. B 
Atrypa ? sp. ind. 
Meristella cf. haskinsi Hall 
Meristella sp. B 
Gypidula sp. A 
Camarotoechia cf. pleurodon (Phillips) 
Camarotoechia cf. pleurodon var. tripla PrendergaBt 
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Camarotoechia sp. C 
Camarotoechia sp. F 
Pugnax sp. 0 
Palaeonello sp. ind. 
Bellerophon sp. A 
Philoxene cf. laevis (Verneuil) 
Neocycloceras ? sp. ind. 
Stereoplasmoceras iniquiseptatum Teichert 
Conostichoceras cf. hardmanni (Etheridge)? 
Platyclymenia ? sp. ind A 
Cyrtoclymenia sp. ind. 
Laevigites ? sp. ind. 

Productella cf. productoides is a characteristic and easily recognisable 
fossil of the upper part of this zone. At Oscar Hill (Loc. 2 ) , however, this species 
is replaced by Productella cf. spinulicosta. Among the brachiopods of this fauna the 
genus Spirifer is most abundant and is represented by about 20 species. About one 
half of the total number of the Devonian species of Spirifer which have been recognised 
in this report occurs in the Productella limestone. Two of these species stand out 
as widely distributed and reliable index fossils, viz., Spirifer (Cyrtospirifer) cf. 
disjunctus and Spirifer (Theodossia) cf. superbus. The distribution of most of the 
other species of the genus is still too imperfectly known. 

Other useful brachiopods are probably Schizophoria sp. A, B, and D, although 
they may. sometimes be hard to distinguish from Schizophoria cf. striatula and Sch. sp. C 
of the Atrypa limestone. Important index brachiopods seem to be Camarotoechia cf. 
pleurodon and its variety triple. Both seem to be confined to the higher part of the 
Productella limestone and are widely distributed. Other species which have been found 
in more than one locality and never below the Productella limestone are Spirifer sp. E, 
Spirifer sp. J, and Athyris sp. A. 

Among other groups Disphyllum nov. sp. seems to be characteristic of the higher 
parts of the zone and the bryozoan Cyclotrypa ? sp., although doubtfully recorded from 
II, is probably fairly characteristic of the lower and middle parts of the Productella 
limestone. 

Stereoplasmoceras iniquiseptatum is restricted to the higher parts. 
Perhaps the most interesting fossils of the Productella limestone are the 

Clymenoidea, a group which has never been recorded before from Australia. Unfortunately, 
all the specimens observed are in a very poor state of preservation, though three, 
perhaps four, different genera can be recognised. If the determination of one of them 
8 8 Laevigites could be corroborated by better finds, the Productella limestone might be 
partly equivalent to Upper Devonian Stufe V of the German sequence. 

Neither Platyclyr^nia nor Cyrtoclymenia have the same restricted range as 
Laevigites. Until it has been ascertained that one of the index genera of Stufe V 
(Laevigites, Kalloclymenia. Gonioclymenia. Oxyclymenia, Striatoclymenia) is definitely 
represented in the Productella limestone, its correlation is more probably with Stufe IV. 
Also the fact that goniatites are absent and clymenoids appear in increased numbers 
suggests that such a correlation is correct. 
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Unlike the earlier zones of the 
zone show greater lithological uniformity 
referred to as Productella limestone (see 

Upper Devonian the rocks of the Productella 
in the entire area. They are therefore also 
Teichert, i9k3). 
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5 . STRATIGRAPHY 
5(a). Middle and Upper Devonian north of Pitzroy 

and Margaret Rivers 

Attention was given to two areas: the limestones of the Oscar and Geikie 
Ranges, and the scattered outcrops between Long Hole Bore and the Burramundy Range. 
Mt. Wilson - Brooking Gap section (Loc. 1 ) . In this section 4 ,500 feet of limestone 
are exposed. In the lower part important palaeontological features are the following 
(in feet above base of section):-

509 feet gastropods (Murchisonia ?) 
504 feet colonies of Thamnophyllum sp, B 
420 feet colonies of Thamnophyllum sp. B and 

Thamnopora cf. dubia 
353 feet gastropods (Murchisonia ?) 
275 feet colonies of Thamnophyllum sp. B 
254 feet first Amphipora ramosa biostrome 
234 feet first occurrence of stromatoporoids of 

Actinostroma type 
2 1 3 feet colonies of Thamnopora cf. dubia 

0-213 feet unfossiliferous limestones 
Amphipora ramosa 1 B present in numerous horizons between 254 and 1 ,443 feet 

above the base of section. Above 509 feet the sequence has a monotonous appearance. 
Ho more Thamnopora horizons occur, Thamnophyilium sp. B disappears. Turreted gastropods 
of the Murchisonia type are seen sporadically in the next 1 5 0 feet of section, but 
still higher low-spired gastropods take their place. Unfortunately, it has not been 
possible to secure determinable specimens of these gastropods. Up to 1 , 445 feet the 
limestones contain little else, except the ubiquitous Amphipora ramosa which occurs in 
great masses forming thick biostromes, and occasional small colonies of stromatoporoids 
of the Actinostroma type. 

A short distance above the Amphipora limestone Actinostroma fragments and 
indeterminable shell fragments and a crinoidal limestone were observed. Higher up, 
the section contains much derived Actinostroma material and the first massive 
etromatoporoid reefs are encountered. These stand out as low knobs, about 1 0 feet 
high, above the surrounding limestone plain. Still higher up, unfossiliferous limestones 
and limestones with derived Actinostroma fragments alternate and colonies and small reefs 
of ActinoBtroma reappear in increasing numbers. 

The main bioherm facies of the section is characterised by an abundance of 
large etromatoporoid reefs^some of them up to 60 feet high and several hundred feet in 
diameter. Ho fossils were observed in this reef series, but the time spent in traversing 
i t was very short and an intensive search was not made. Large bioherms form a very 
prominent erosion scarp at the south end of Brooking Gap, which continues for miles from 
that locality towards the west and towards the east. 

A fossiliferous horizon was found near this scarp and at the foot of it. 
The fOBsils were very poor, but the occurrence of Spirifer (Theodossia) cf. superbus, 
Camarotoechia cf. pleurodon and C. cf. pleurodon var. tripla proves that this horizon 
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is of the age of the Productella limestone. It is thus apparent that the 4 , 5 0 0 feet of 
limestone in the Mt. Wilson - Brooking Gap section represent the entire Middle and Upper 
Devonian. 

It has not yet been possible to separate the Middle and the Upper Devonian in 
this section. No close study of the lower part of the limestones has been made anywhere 
in this area, but the Amphipora limestone (with Prismatophyllum brevilame11aturn) was 
found further east, 2 miles south of No. 1 Bore on Spring's Station (Loc. 7 ) . Although 
P. brevilamellatum was not found in the Mt. Wilson - Brooking Gap section, evidence at 
present available suggests the possibility that that species is characteristic of the 
lower part of the Amphipora zone. 

Much more fossiliferous equivalents of the highest Brooking Gap horizon were 
found at a little hill south of Oscar Homestead ("Oscar Hill", Loc. 2 ) and further east 
at Fossil Downs Homestead (Loc. 4 ) ; 18 species were collected from the former, 1 5 species 
from the latter locality. 

The fossils show that this Oscar Hill - Fossil Downs horizon corresponds to a 
horizon 1 5 6 feet above the base of the Productella limestone at S. Hill, south of the 
Margaret River (Loc. 2 7 ) . A gradual change in the composition cf this fauna in a 
westerly direction is indicated by the assemblage collected from various horizons - at 
Oscar Hill. Although such species as Spirifer cf. disjunctus and Oamarotoechia cf. 
pleurodon appear in great number, the characteristic Productella cf. productoides is 
absent and is replaced by an abundance of Productella cf. spinulicosta which was not 
found elsewhere in the Productella limestone. Athyris cf. spiriferoides and Athyria sp. 
B are other species peculiar to the Oscar Hill fauna. 
Geikie Range. Part of the section below this horizon was traversed in the country north 
of Fossil Downs Homestead. Immediately on the north side of the crest of the limestone 
scarp on the north side of the Homestead another fossil horizon was located (Loc. 5 ) 
which has several important species in common with the horizon at the Homestead 
(Productella cf. productoides, Spirifer (Theodossia) cf, superbus, Camarotoechia cf. 
pleurodon) and may be a continuation of the latter. Downward in the section a series 
of large reef formations was traversed which must be the equivalent of the bioherm series 
in the higher part of the Mt. Wilson - Brooking Gap section. For 1 ,000 feet below the 
Fossil Downs Homestead horizon the Geikie Range reefs are almost devoid of any other 
fossils. At that level a limestone layer occurs which is crowded with large and heavy 
pachyodont lamellibranchs. The specimens are embedded edgewise in the limestone and they 
are recrystallised to such a degree that it proved impossible to remove any specimens 
from the very hard matrix. 

This lamellibranch horizon persists over some distance. It was found in the 
same facies about 1 0 miles further west in the country north of Springs Homestead (Loc.3). 
One broken fragment of one of the lamellibranchs was obtained at this place which shows 
that it probably belongs to the Devonian genuB Eumegalodon, which occurs in England and' 
Germany; the species is here listed as Eumegalodon sp. A. Associated with this form, 
both here and north of Fossil Downs, is a rather large species of Straparollus. listed 
as Straparollus sp. A. 

The evidence with regard to the age of this Eumegalodon-Straparollus horizon 
is very meagre, but some observations which will be discussed later, suggest that it 
might possibly be an equivalent of the lower Sporadoceras beds of the country south of the 
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Margaret River. 
* In the vicinity of Springs Homestead the Eumegalodon-Straparollus limestone is 

overlain by limestones with re'efs of a less spectacular appearance than those at Brooking 
Gap and north of Fossil Downs. The reefs here contain numerous straight nautiloids, 
probably mostly Stereoplasmoceras iniquiseptatum, a species which was found in abundance 
at Oscar Hill. 

In the almost unfossiliferous reefs between the Eumegalodon limestone and the 
Fossil Downs horizon a few pentamerids were found (Loc. 6 ; Gypidula Sieberella) which 
give no clue to correlation. 

Immediately south of Fossil Downs Homestead the strata flatten out and, towards 
the southeast, are partly covered by surface deposits. Scattered limestone outcrops can^ 
however, be seen on the plain between Fossil Downs and Fossil Hill and were studied more 
closely at two places situated about 2 miles N.20°W. of Fossil Hill (Loc. 1 0 , 1 1 ) . 
Here, the rock is a platy grey limestone which is not very fossiliferous. The most 
important fossils are Productella cf. productoides. and Cyrtoclymenia. From the fact 
that in the S-Hill section (Loc 2 7 ) Clymenoidea, though not the same form, occur at an 
horizon 31 feet above the main brachiopod horizon with Productella cf. productoides. 
Spirifer cf. disjunctus. etc., it can be tentatively concluded that the limestones at 
Loc. 1 0 and 11 are stratigraphically just above the Fossil Downs horizon. The latter 
comes again to the surface a.t Fossil Hill and in a series of low ridges to the north of 
this elevation (Loc. 1 2 - 1 4 ) . The fauna in these places is poor, but particularly Loc. 1 2 
and 1 3 have yielded an unmistakable assemblage suggesting the presence of the same horizon 
as at Loc 4 or 5 (Fossil Downs). The highest strata exposed at Fossil Hill (Loc 1 2 ) 
have yielded an indeterminable clymenoid. 

The arrangement of the strata between Fossil Downs and Fossil Hill thus 
resembles a very shallow basin with a wide flat bottom which is formed of the uppermost 
strata of the Productella limestone.* On the northwest side of the basin the Productella 
limestone is underlain by thousands of feet of massive reef limestone; on the southeast 
side (south of the Margaret River) by goniatite beds. The transition between these two 
facies is hidden beneath the plain and covered by approximately 200 feet of Productella 
limestone. 

Country between Long Hole Bore and the Burramundy Range. In this area there exists a 
number of disconnected outcrops of reef limestone of which one (Loc 9) was inspected in 
sOme detail. Limestone is here exposed in a low ridge to the west of a somewhat higher 
ridge consisting of sandstones and conglomerates. The thickness of the limestone is 
1 7 6 feet. The lower part is unfossiliferous and at some distance above the base of the 
section an "arkosic limestone" with angular grains of felspar is observed similar to the 
rock found in the section at Loc 3 5 , 3 0 - 5 0 feet above the Pre-Cambrian. Above this 
layer the limestone becomes more massive, with small recrystallised stromatoporoid reefs. 
A few specimens of Receptaculites were observed in the limestone. In the upper part of 
this section a fossiliferous pocket was located which contained the following species of 
fossils: 
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Rhipidome11a sp. C 
Spirifer sp. H 
Spirifer sp. L 
Atrypa desquamata 
Atrypa aspera 
Leiorhynchus cf. deprati 
Pugnax cf. acuminatus 
Hypothyridina sp. A 

This is an unquestionable Atrypa zone fauna, although the assemblage contains 
some species which are not known to occur elsewhere. A Receptaculites reef facies haB 
also been observed in the Atrypa limestone much further south, near Bugle Gap (Loc. 61 ) 
and in limestones north of J8 Trig. Receptaculitee' was also found in the reef limestone 
of a little hill about 2 mileB east of Long Hole Bore. Observations from the distanoe 
suggest that the Atrypa limestone occurs in several outcrops to the northeast, north 
and northwest of Long Hole Bore. 

To the east of Loc. 9 is a somewhat higher ridge (Loc. 8) in which a section 
of 1 9 5 , perhaps 220, feet of sandstones and conglomerates is exposed. The- conglomerates 
predominate. The following fossils were found in a conglomeratic layer 1 5 feet above 
the base of the section: 

Eumegalodon sp, B 
Goniophora sp. ind, 
Platyceras ? sp. ind. 
Platyschism ? sp. 

No .faunas similar to this' little assemblage have been found anywhere else. 
Eumegalodon sp. B of which a number of specimens was found, is much Bmaller than 
Eumegalodon sp. A of the Eumegalodon-StraparolluB limestone north of Fossil Downs and 
Springs Homestead from which it also differs in the outline of the shell. Near the top 
of the conglomerate section occurs .another fossil horizon from which, however, only an 
indeterminable fragment of a small pleurotomarid could be secured. 

No conclusions as to the age of the conglomerate can be based on thiB fauna. 
However, the conglomerate seems to underly the Atrypa limestone, and it may, therefore, 
represent the littoral facies of the Amphipora limestone. This would explain the unusual 
composition of .the fauna, because nowhere else has the littoral facies of the Middle 
Devonian been found. 

5(b). Stratigraphy and facies south of Fitzroy and Margaret Rivers 
5(b)l. Middle Devonian 

Northern Rough Range. The Middle Devonian coverB a comparatively large area in the 
northern and western Rough Range, in the ranges north and west of Price'B Creekaad east of 
Bugle Gap beyond Old Bohemia, but no detailed study of the section has been made anywhere. 
Owing to differences in the lithology Middle and Upper Devonian-are here B B a rule more 
easily distinguished. The Atrypa limestone is a persistent and reliable horizon and 
seems to mark the top of the Middle Devonian in all places where it was inspected. 

The Middle Devonian is characterised by a predominance of bioherm and biOBtrome 
facies and conditions at that time were much more uniform over the entire area than later 
during the Upper Devonian. The total thickness of the Middle Devonian in the northeastern 
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Rough Range, compiled from figures obtained in Minyu Gap and further east at Loc. 35 is 
in the vicinity of 1 ,500 feet. The contact between the pre-Cambrian and the Middle 
Devonian was observed at Loc. 35 (west of Mountain Home Spring). The lowermost 182 
feet of the Devonian consist of a series of sandstones, grits and limestones, including 
limestone- beds with angular felspar grains at 32 and 42 feet, above the Pre-Cambrian. 
The higher of these two beds contains the first fossil: 
Prismatophyllum brevilame11aturn. The first Amphipora ramosa appear at 182 feet; at 
206 feet there is a layer with an abundance of specimens of a rugose coral. The same 
coral was found in a layer of the lowest limestones at Minyu Gap and was used to 
correlate the Minyu Gap section with that of Loc. 3 5 . 

The thickness of the limestone containing Amphipora ramosa was determined as 
1 4 4 feet in Minyu Gap. It passes upward into massive stromatoporoid reef limestones 
which are about 1,000 feet thick. These in turn are overlain by 166 feet of Atrypa 
limestone. The general dip is towards the northeast. According to the classification 
proposed in this report the entire sequence below the Atrypa limestone ( 1 , 3 2 5 feet) 
should tentatively be included in the Amphipora zone, but only the lower 2-300 feet 
have been studied at all (Loc. 3 3 , 3 4 ) . Characteristic fossils of this lowest part of 
the section are Stachyodes sp. and Thamnopora cf. dubia. Both appear somewhat earlier 
than the first Amphipora ramosa. but accompany the latter for some distance upwards. 

A small collection of fossils was secured from an horizon just below the base 
Of the Atrypa zone (Loc. 31 ( 1 ) ) . This is a very massive and hard limestone with 
Syringostroma sp. and Prismatophyllum nov. sp. No collections were made from the 
intervening rocks. 

Prom the lower part of the Amphipora limestone in the western Rough Range 
(Loc. 38a ) a small collection, including Prismatophyllum brevilamellatum and Murchisonia 
sp. was obtained. Finally, the Amphipora limestone was seen in a good exposure at the 
south end of the western Rough Range on the road from Gogo Homestead to No. 2 Bore (Loc.36). 
The base is here formed by Amphipora ramosa biostromes which are overlain by massive bio-
stromes, composed of Actinostroma. Stachyodes. and Thamnopora cf. dubia. The Actino
stroma colonies measure 7 -8 feet diameter. Higher up numerous Thamnopora layers can be 
seen in the limestone cliff. 

There is no doubt that these mixed stromatoporoid and coral biostromes compose 
most of the nor'thern Rough Range between Trig, Stn, L1 and Mt. Pierre Creek and from 
previous accounts (Hardmann, Jack, Etheridge), it can be concluded that these same 
limestones can be traced eastward into the region of Minnie Pool and the country south 
of the Margaret River opposite Mt. Krauss, 

The Atrypa limestone of the Rough Range was only studied in one locality at 
the north entrance of Minyu Gap (Loc. 3 1 ) . Its thickness is here 166 feet and the 
number of species slightly greater than at Long Hole Bore (Loc. 9 ) . Rhipidomella sp. C, 
Atrypa desquamata. A. aspera. and Hypothyridina sp. A are common to both localities, 
Leiorhynchus and Pugnax are absent in Minyu Gap and species of Schizophoria. Ambocoelia, 
and Camarotoechia appear in their places. 

There is one prominent Atrypa layer about 100 feet below the top of the 
section, but similar shell beds are found in lenses throughout the Atrypa zone. 
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Downwards the Atrypa limestone merges into limestone with Thamnopora which 
occurs together with Atrypa in the lowest bed of the Atrypa limestone. On the west 
side of Minyu Gap this horizon is also characterised by numerous straight nautiloids 
which, however, are too imperfect for determination. 

In front of the northeast scarp of the Rough Range there is a limestone belt 
about i mile wide with Actinostroma clathratum (Loc. 3 2 ) and Thamnopora colonies. 
The relations of this limestone to Atrypa limestone have not been established. 

The Atrypa limestone was again studied at Mellon Spring and at one place 2 
miles northwest of Mellon Spring. No fossils except Atrypa were seen here. The reef 
facies is here much more predominant than in the Atrypa limestone of Minyu Gap. Two 
miles northwest of Mellon Spring the Atrypa limestone is overlain by steeply dipping 
platy yellow limestone (Strike 105°, Dip. 42°N.) in which no fossils were found. 
Southeastern Area. The data available for the Middle Devonian section further south in 
the Price's Creek - Bugle Gap' area are still more incomplete. Only the Atrypa zone has 
been studied in a few places and it is therefore appropriate to consider this first. 

Good outcrops of Atrypa limestone are found in front of the range south and 
southwest of No. 10 Bore and Long's Well (Loc. 51, 52, 53, 54, 57, 58) . There are no 
reef formations in this vicinity, instead a series of thin-bedded yellow limestones 
is found. Here the beds are much more fossiliferous than further north; for example 
28 species are recorded from Loc. 58 alone, including a variety of brachiopods, lamelli
branchs and gastropods. At this place the yellow limestone is underlain by rather 
massive grey limestone with Thamnopora cf. dubia and Schizophoria cf. striatula and at a 
still lower level a well-bedded, hard crinoidal limestone is encountered. The lower 
part of the section, however, is not known. 

Further to the northwest this limestone seems to change into a more pronounced 
coral facies. In 1939 I collected Disphyllum nov. Bp,, Thamnopora cf. dubia, Thamnopora 
sp. A Alveolites suborbicularis, Atrypa aspera. Atrypa desquamata. from the Atrypa 
limestone northeast of Wade's Station K. Nautiloids are fairly common at this place, 
but owing to the hardness of the limestone no specimens could be obtained. The Atrypa 
limestone is here underlain by massive Actinostroma biostromes and west and southwest of. 
K follow limestone with Amphipora ramosa and gastropods. 

It is to be expected that the limestone section below the Atrypa limestone at 
Loc. 56 will be similar to that at K. The Amphipora limestone at least can probably 
be followed from the vicinity of K to Price's Creek, for Amphipora ramosa and 
Prismatophyllum brevilamellatum were collected from a locality 2 miles northeast of 
Price's Bore (Loc. 68). 

There seems to be little lithological variation in the Atrypa zone between 
Loc. 58 and 53. A considerable variety of species was obtained both from Loc; 53 and 57, 
although there is a marked decrease in the number of lamellibranchs and gastropods. On 
the other hand, a few ammonoids have been collected in these localities (BactrlteB Bp. 
A and Maenioceras ? sp.) but their stratigraphical significance cannot yet be estimated. 
Maenioceras ? sp, was collected from near the base of the section at Loc 54 and from near 
the top of the section at Loc 53. Most of the corals listed .from Loc. 54 also come from 
the lower part of the section, but most of the brachiopods (including Productella, 
Atrypa, Spirifer, and Uncinulus) came from the higher beds, and no attempt at zoning was 
made in this place. 
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Two species of corals were collected from Paddy's Spring. They are not * 
suggestive of the Atrypa zone. Since no further observations are available from anywhere 
along the northeast side of the scarp between Long's Well and Bugle Gap, the development 
of the facies of the Atrypa zone in this direction is still obscure. 

Disconnected outcrops of limestone with Atrypa were found on the plain in the 
No. 10 Bore - Long's Well area (Loc. 5 1 , 5 2 , 5 6 , 5 7 ) , but only a few species are 
available from each of these places. The facies seems to resemble that of the 
Atrypa zone close to the limestone scarp between Loc. 53 and 5 8 . 

A place of particular interest is Loc. 56 where strata with Koenenites cf. 
cooperi (Lower Manticoceras beds) were found to overlie biohermal limestone which is 
probably of the age of the Atrypa limestone (Spirifer sp. P). However, the reef 
limestone in this place is rather poor in fossils and an effort should be made to 
establish its exact place in sequence and its relation to the Atrypa limestone facies 
of Loc. 5 8 . 

East of Bugle Gap the Atrypa zone re-appears as biohermal facies which in one 
place was studied in some detail (Loc. 6 1 ) . This was found to be a most interesting 
locality, owing to the great abundance and variety of reef formations and because here 
the bioherms of the Atrypa zone are overlain by red sandstones which very probably belong 
to the upper Manticoceras beds. The locality is situated at the foot of high massive 
stromatoporoid reefs which were not studied in detail. Rich reef growth existed around 
this main bioherm, consisting of large colonies of Receptaculites t Thamnophyllum, and 
Thamnopora. Between them brachiopod limestone was deposited with a small but typical 
Atrypa limestone fauna. In other places crinoidal limestones and beds with Amphipora 
ramosa were found. 

T n e Atrypa limestone was also visited at one place where an old road.to Old 
Bohemia passes through a narrow gap in the limestone ridge (Loc. 6 2 ) . Reef formations 
are prominent in the higher part of the sequence from which Atrypa desquamata and 
Gypidula sp. B were obtained. These fossils are probably from a stratigraphic level 
below the reef formations at Loc. 6 1. Further down in the sequence well-bedded limestones 
occur, filled with Hydrozoa which may represent a large species of Amphipora. but are 
certainly not identical with Amphipora ramosa. Faulting seems to be evident in this 
part of the section and no detailed survey was made. 

Another short visit to the Atrypa limestone was paid further east at Mt.Pierre 
Gorge (Loc. 60). Very large stromatoporoid reefs are found here and a few fossils, 
including Atrypa desquamata. were obtained from fossiliferous lenses between the reefs, 
but no intensive search was made. From here the Atrypa limestone seems to extend for 
some distance to the south, because the University of Western Australia collejctions 
contain specimens of Atrypa aspera and A.desquamata. labelled as coming from a place 
one mile south of Mt. Pierre Gorge. , 

The limestone section.of Bugle Gap has not been studied. Limestone with 
Amphipora ? sp. was seen at one place on the east side of Bugle Gap (Loc. 6 7 ) and at a 
somewhat higher level a band with Euloxoceras nov. sp. and indeterminable goniatites 
was observed. No suggestions as to the age of this limestone can be made. 

Mention must also be made of the Middle Devonian outcrops in the country north 
of Trig. Stn. J8. Wade mapped an outcrop of Devonian southwest of J8 which I have not 
Been. However, an excursion was made across the country several miles north of J8. 
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Most of the country consists of sandstone and conglomerate (Wade's Lower Permian J8 beds) 
which, as will be explained later, are here considered to be of Upper Devonian age. 
They.overlie Middle Devonian limestones which are exposed in numerous isolated outcrops 
and low scarps scattered over the entire country north of J8 and as far east as the 
Louisa River. The rocks on which the conglomerates rest were inspected in two places 
about k miles northwest of J8 . At one place they are typical bioherms with numerous 
and large specimens of Atrypa desquamata. Receptaculites is another member of thiB reef 
fauna. At another place the limestones immediately below the conglomerates contain 
numerous specimens of Atrypa and. a Thamnopora layer about 50 feet below the top, with • 
limestone containing an abundance of derived Actinostroma material above and below. 
At a lower level limestones with Hydrozoa, suggestive of the large species of Amphipora ? 
of Loc. 62 occur. In a general way the Middle Devonian section north of J8 seems to be^ 
somewhat similar to the one found east of Bugle Gap, mainly at Loc. 6 2 , 

Fifteen miles upstream from Old Bohemia Homestead a very hard dense reddish 
limestone dotted with a few greyish spots occurrs. It contains shells most of which 
seem to belong to a rather low-spired gastropod with inflated whorls, though no deter
minable specimens were obtainable. Gastropods of a similar appearance are elsewhere 
known only from the higher part of the Amphipora limestone in the Mt. Wilson - Brooking 
Gap section. On the other hand, one of the specimens seems to be an ammonoid and no 
ammonoids have as yet been found so. low down in the section. Lithologically, the rock 
resembles certain Middle Devonian limestones in the area investigated by me and is unlike 
any Upper Devonian .type of rock with the exception perhaps of certain limestones in the 
Upper Devonian reefs north of the Margaret River. With reservation a Middle Devonian 
age of that limestone may, therefore, be suggested. 

5(b)ll. Upper Devonian 
((£) Manticoceras beds 

The contact between the Middle Devonian and bedB containing Manticoceras was 
observed in two localities, viz., south of No. 10"Bore (Loc. 56 ) and east of Bugle Gap 
(Loc. 6 1 ) . The basal Upper Devonian beds in these two places are of slightly different 
ages. The thickness of the Manticoceras beds is not known. 
No. 10 Bore area. At Loc. 56 strata with Buchiola cf. retrostriata. Bactrites sp. B, 
Keonenites cf. cooperi, and Manticoceras cf. regulare overlie stromatoporoid bioherms 
with Spirifer sp. F which is elsewhere found in the Atrypa zone. The Upper Devonian 
fossils are ferruginised and are found in quantities on the surface. The presence of 
Koenenites indicates correlation with Upper Devonian Stufe I<£. These are the lower 
Manticoceras beds. They are overlain by beds with limestone concretions containing 
fish plates. It could not be observed, if the Upper Devonian beds rested conformably 
or unconformably upon the reef limestone. 

Low Upper Devonian strata were observed in several places west, south and south
east of No. 1 0 Bore. Most of this country seems to be underlain by strata with an 
abundance of limestone concretions which are apparently stratigraphically just above the 
Koenenites horizon. The most interesting locality is Loc. U8 where some of these lime
stone concretions contain Timanites« another genus which in Europe is restricted to. 
Stufe The Timanites bed occurs here in close association with a concretion 
horizon with fish remains and with another horizon containing Manticoceras cf. regulare. 
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( 1 ) In 1947 (Bur. Min. Res., Geol., Geoph., Bull. 15, p. 16) 
I Crespin recorded two species of Permian foraminifera from Mt. Pierre Well at 90 
feet. This record may be due to an error in labelling. 

Timanites occurs probably also south of No. 10 Bore at Loc. 55. 

Concretions were found in great abundance in many places and were collected 
from Loc. 48, 49, 50, 51, 5 2 , 55, 5 6 . Furthermore, Buchiola cf. retrostriata, Bactrites 
sp. B and Manticoceras sp. ind., an assemblage somewhat suggestive of the Koenenites 
horizon of Loc. 56, were collected about 4 miles N.W. of No. 10 Bore at Loc. 47. 
Field observations do not yet permit the establishment of a succession of horizons of 
the lower Manticoceras beds of this area, but in the future it may be possible to dis-

# tinguish a lower Koenenites from an upper Timanites horizon. 
The contact between the Manticoceras and the Cheiloceras beds in this region 

is still unknown. 
Attention must also be called to the possible existence of conglomerates in 

this sequence. At Loc. 55 the surface was ŝ trewn with limestone boulders carrying a 
typical Middle Devonian fauna and there was nothing to suggest that these boulders came 
from outcrops in the immediate vicinity. At the same place numerous limestone con
cretions with fish remains and possibly Timanites covered the surface together with the 
Middle Devonian limestone boulders. Since conglomerates with Middle Devonian limestone 
boulders have been observed elsewhere in the Upper Devonian sequence it seems likely 
that conglomeratic beds are also present in the Lower Manticoceras beds of the No. 10 
Bore area. 
Western Rough Range. There are some indications that the concretion facies of the 
Manticoceras zone extends far to the northwest, for limestone concretions from above reef 
limestone with Actinostroma were collected on the west side of the Rough Range (Loc. 38). 
However, although these concretions are similar in appearance to the concretions of the 
No. 10 Bore area, the fossils found in them are not suggestive of any particular age and 
further investigations will be necessary. 
The Mt. Pierre Creek area above Mt. Pierre Well. No observations are available to show 
how the facies of the lower Manticoceras zone develops east of the No. 10 Bore area. 
In Mt. Pierre Creek, however, shaly strata were met with. These are exposed in the 
bed and on the banks of the creek upstream from the vicinity of Mt. Pierre well. The 
rock is mainly grey, and reddish shale with some sandstone beds. No fossils were found 
in this section, but Mt. Pierre Well is in shaly strata which are probably just below 
the lowest part of the section exposed in the creek. The well penetrates one layer 
with Buchiola cf. eifelensis which could be collected in quantities from the material 
brought out of the well (Loc. 5 9 ) ^ \ This species of Buchiola has not been found else
where, but the genus has not been found above the Manticoceras beds. In Europe. Buchiola 
is known to occur in Stufen I and II (not higher). The age of the Mt. Pierre Well 
horizon is therefore either that of Stufe I or Stufe II, with the evidence perhaps some
what in favour of the former. 

Outcrops along Mt. Pierre Creek seem to be rather scarce which is probably 
due to the fact that the predominant rock is shale. 

Further to the east the beds seem to change into a more sandy and conglomerate 
facies. In the bed of a tributary of Mt. Pierre Creek, 5-6 miles southeast of Mt,Pierre 
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Well, a small section was studied with sandstones and conglomeratic layers at the base, 
overlain by red sandy shale which in turn is overlain by sandstones, grits, and con
glomerate. Scattered pebbles, mostly of quartzite are found through the sandstone 
beds. The top of the section is formed by a very prominent conglomerate with numerous 
limestone boulders in addition to boulders of pre-cambrian rocks. One large boulder of 
massive limestone measured approximately 4 x 6 x 1 0 feet and was embedded with smaller 
boulders and pebbles in a pocket in platy red sandstone (see Teichert 1 9 4 7 , Fig. 5 ) . 
One of the smaller limestone boulders contained a specimen of Atrypa. 

Although no fossils were found, the general position of this section suggests 
that it is of the age of the Manticoceras zone. 
J8 area. Still further east conglomerates seem to predominate. In the region north 
of J8 Trig, they were found to rest on Atrypa limestone. No Upper Devonian fossils were 
found here and it is not yet known whether it will be possible to subdivide these thick 
conglomerates. Since it is known that conglomerate deposition was in progress during 
the early Upper Devonian, there is little reason to doubt that the basal part of the 
conglomerate series north of J8 is of the same age. From evidence to be presented 
later, it will become clear that these conglomerates belong to the Manticoceras, 
Cheiloceras and Sporadoceras zones. 
Bugle Gap area. A different^ facies of the Manticoceras zone was discovered on the east 
side of Bugle Gap in low elevations in front of the Middle Devonian bioherm scarp 
(Loc. 6 1 , 6 4 , 6 5 , 6 6 ) . The rocks here are sandstones, shales and impure limestones and 
in one locality (Loc. 66) a conglomerate occurs. The most important members of the fauna 
are several species of Manticoceras, which are all different from those found in the 
Koenenites beds of the No. 10 Bore area, and Beloceras sagittarium. In Europe the genus 
Beloceras is known only from the Upper Devonian sub-Stufe IjS-J'and the associated fauna of 
the Bugle Gap sediments supports this correlation. 

There is nothing to suggest the possibility of further zoning on fossil evidence 
of these strata and it has even been impossible to correlate in detail the strata of the 
four localities which were studied. ' 

As has already been mentioned the Manticoceras beds were found to overlap the 
Atrypa reef limestone at Loc. 61. Buchiola cf. retrostriata. Manticoceras cf. 
septentrionale, and Chaunoproetus cf. palensis were found close to the base of the 
Upper Devonian section. These species are among a fauna of 1 9 species of Lamellibranchs, 
gastropods, cephalopods, trilobites and ostracodes collected from a limestone layer at 
Loc. 65 . Although the exact height of this layer above the base of the Upper Devonian 
is not known, it is certainly higher than the basal beds at Loc. 6 1 . Both, however, 
might represent the same stratigraphic level. Facies changes over very short distances 
make any correlation in this district very difficult. At present, all these beds must 
be treated as a unit, which is at any rate younger than the beds with Koenenites and most 
probably of the age of sub-Stufe I|3-̂ , since Crickites, the index goniatite of l£has not 
been found. 

A conglomerate at Loc. 66 contained numerous boulders of Middle Devonian 
limestone. 

On top of a little hill (Loc. 65 ) a few small stromatoporoid and Receptaculites 
bioherms are exposed. Around these reefs exceptionally large specimens of Manticoceras 
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cf. septentrionale were found (up to 25 cm. diameter). This is the only place where 
bioherms were seen in the Manticoceras beds. 

No fossiliferous strata of the same age have been found anywhere else, but it 
must be expected that their equivalents, possibly in a different facies, will be found 
along a belt close to the southwest side of the Rough Range and south of Loc.45-46. 
Also it must be regarded as certain that the shale and conglomerate section east of Mt. 
Pierre Greek includes equivalents of these beds. 
No. 5 Bore area. An area of sedimentary rocks somewhat east of a line drawn from Minyu 
Gap to Mt. Pierre was discovered by Wade and tentatively classified by him as Carbon
iferous ,("Gogo series"), because he believed the strata to be younger than the Mt.Pierre 
series. On a very brief visit to this area outcrops of poorly cemented arkosic greenish 
and reddish sandstones and some reddish shales were observed south of No. 5 Bore in the 
bed of a tributary of Mt. Pierre Creek. The dip is north, towards Mt. Pierre, and in 
the light of the observations made in the country further south I conclude that these 
beds are of lower Upper Devonian age. Lithologically very similar rocks were seen in all 
goniatite zones further south. Equivalents of the Manticoceras and Cheiloceras beds must 
expected on the plain between the Rough Range and Mt. Pierre. Presence of conglomerates is 
suggested by the observation of one large boulder (about 20 x 10 feet) of Middle Devonian 
limestone on the plain about 2 miles southeast of Mt. Pierre. The surface around this 
boulder was. strewn with small imperfectly rounded pebbles ( 2 - 3 inches diameter) of 
metamorphic rocks and quartzite. 

(|3) Cheiloceras beds 
The boundary between the Manticoceras and Cheiloceras beds has not been observed 

and the total thickness of the Cheiloceras 'beds is not known. They have been studied 
in two areas, viz., the Needleye Rocks - Mt. Pierre area and the southeastern Rough Range. 

Needleeye Rocks - Mt. Pierre area. Important localities are 15, 16 and 2 1 . The 
Cheiloceras beds consist here of a lower almost unfossiliferous part and an upper part 
in which fossils are fairly common. The lithology is rather uniform; red and grey 
limestones and calcareous shales prevail throughout. 

Most instructive is the section in a little tributary of Mt. Pierre Creek which 
joins Mt. Pierre Creek not far from the Margaret River. Good exposures are found here 
(Loc. 1 6 ) , particularly in the upper part of the section near the crossing of the old 
road from Hall's Creek to Pitzroy Crossing. The contact of the Cheiloceras with the 
lower Sporadoceras beds can be found a short distance above this crossing, where I had 
studied it ̂ in some detail in 1939. Important species are Dimeroceras clarkei which occurs 
at 14-23 feet below the base of the Sporadoceras beds, Dimeroceras sp. B at 2 3 - 3 2 feet, 
Posttornoceras ? sp. at 45 feet and Cheiloceras sp. A at 4 5 H 2 0 feet below the same level. 

It should be possible, in a pure goniatite facies such as that represented by 
the Cheiloceras beds, to establish a definite order of succession of goniatite species. 
Present observations, however, are not yet sufficient. Another place where the upper 
part of the Cheiloceras beds and their junction with the Sporadoceras beds was seen is 
Loc. 21 between the Needleeye Rocks and Mt. Pierre. Here, Dimeroceras clarkei is 
restricted to an horizon 72 feet below the base of the Sporadoceras beds, that is 
lower than at Loc. 1 6 , and Tornoceras sp. A occurs above, not below,- Dimeroceras clarkei. 
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A section through the Cheiloceras beds which is very much disturbed by 
faulting is exposed in Mt. Pierre Creek upstream from the Margaret River. Posttornoceras? 
sp. was here found just above the crossing of the old Hall's Greek road over Mt* Pierre 
Creek and it is, therefore, probably safe to conclude that this horizon corresponds to 
the horizon 45 feet below the base of the SporadoceraB beds in Loc. 1 6 . Also, in both 
sections the Posttornoceras layer is underlain by strata with Tornoceras sp. A. 
Dimeroceras sp. A which was found above the Posttornoceras layer is not known from Loc. 16 
and Cheiloceras sp. A ? from near the end of the Mt. Pierre Creek .section, if correctly 
determined, should indicate a horizon below the Posttornoceras layer. 

In addition to Loc. 21, where they are characterised by an abundance of 
Dimeroceras. the Upper Cheiloceras beds are also well exposed in a creek bed about 1 mile 
due north of Mt. Pierre Trig. (Loc 2 4 ) , where a small, but typical assemblage, resembling 
that of the upper Cheiloceras beds at Loc. 1 6 , was obtained. 

The lower less fossiliferous part of the beds was seen in the lower part of the 
section at Loc. 1 6 . In addition to the goniatites roots and stems of crinoids were 
observed in the rock, but these are quite common throughout the Cheiloceras beds. 

Nothing iB known about the Cheiloceras beds east of Mt. Pierre, but it is likely 
that they pass eastward into sandy and conglomeratic facies and are represented by part 
of the sequence observed in the vicinity of No. 5 Bore. 
Southeastern Rough Range. The Cheiloceras beds were found in another area, in the 
southeastern Rough Range and in low conglomerate hills in the southeastern continuation 
of that part of the Rough Range on the north side of the road from Salty Bore to Mt. 
Pierre Well (Loc. 1+1 , 45, 46) . At Loc. 4 1 , one of a Beries of low hills near the 
southeastern termination of the Rough Range, the contact between the Cheiloceras and 
Sporadoceras beds was located. Among the specimens collected from the slope at 32-50 
feet below the top of the hill was Sporadoceras cf. latilobatum together with 
two typical species of the Cheiloceras zone, viz., Dimeroceras cf. lentiforme and 
Dimeroceras sp. B. This means that the boundary between II and III passes through this 
hill somewhere'between the top and a level not lower than 50 feet below the top. There 
are probably less than 50 feet of lower Sporadoceras beds exposed in this place. 

The total thickness of the section exposed is 135 feet which leaves at least 
65 feet, probably a little more, for the Cheiloceras beds. These are developed as red 
sandstones and sandy limestones; lower down red and grey sandstones and sandy shales 
predominate. The distribution of the species in this sequence does not suggest the 
possibility of establishing finer stratigraphical subdivisions. It is doubtful whether 
the fossils collected below 81 feet from the top were in situ. 

It will be seen that in this place facies and fauna of the Upper Cheiloceras 
zone are not very different from those in the north, at Loc 15 and 16, although there 
is more sandy sediment. 

However, southeast of Loc. 41 a rapid change of facies takes place. The road 
from Salty Bore to Mt. Pierre Well follows the south side of a low range of hills with 
the same softly undulating topography which is characteristic of the conglomerate country 
north of J8 Trig. These hills bear a dense vegetation of Spinifex and their surface is 
covered with well rounded, boulders, mostly of quartzite (see Teichert, 1947, Pig. 7 ) . 



- 3 8 -

They were included in the "lower Permian" J8 beds by Wade. However, in many places along 
the southern slopes of these hills outcrops of conglomerates, sandy shale, shaly sandstone 
and limestone can be seen and in two places goniatites indicative of the Cheiloceras 
zone were found (Loc. l+5» 4 6 ) , 

The fauna here is poor in species, At Loc. 1+5 only Cheiloceras sp. B. was 
found, in addition to a few nautiloids. However, at Loc. 2+6 a very richly fossiliferous 
sandy layer was discovered between thick conglomerates above and below. Here the fauna 
consisted of three species of Cheiloceras and Tornoceras sp. A, a characteristic species 
of the upper Cheiloceras beds and a great number of specimens were collected. In 
addition, the layer contained a few specimens of nautiloids. The conglomeratic layer 
below the goniatite beds passes westward into a massive very coarse conglomerate which 
at one place is 6 feet thick. It contains large boulders - up to 12 inches in diameter -
of quartzite and Middle Devonian reef limestone. As a rule the quartzite boulders are 
well rounded whereas the limestone boulders are sub-angular. 

Since the transition from a pure goniatite to a conglomeratic facies of the 
Cheiloceras zone can be so well demonstrated between Loc. 1+1 and 1+6, there is little 
doubt that further east, in the hills north of J 8 , the Cheiloceras beds are represented 
by a predominantly conglomeratic facies. 

(̂ ) Sporadoceras beds 
Although it is possible on palaeontological evidence to separate a lower from 

an upper Sporadoceras zone, it seems advisable in this survey to treat both sections 
together. The Sporadoceras beds have been found over a wider area than the rocks 
of any of the other Upper Devonian zones and have yielded the richest and most varied 
of the Upper Devonian faunas. 
Needleeye Rocks - Mt. Pierre - S. Hill area. The name Needleeye Rocks was proposed by 
Kraus in manuscript for the low ridge west of Mt. Pierre and the name S-Hill is used for 
another low ridge southwest of the Needleeye Rocks, because Trig. Station S is situated 
on an elevation in its western part. 

Good exposures are probably to be found all around the west and north side of 
the Needleeye Rocks, but only near the southeast corner of the hill have they been 
studied in any detail. The upper Sporadoceras beds are exposed in that place (Loc. 18). 
A section through the entire Sporadoceras beds was measured near the northeast corner 
of the Needleeye Rocks (Loc. 1 7 ) where they are at least 1+80 feet thick, but the 
exposures were much weathered and yielded few and poor fossils. A closer study of the 
lowermost Sporadoceras beds was made by me in 1939 in the upper part of the section at 
Loc. 1 6 . 

The lowest bed with Sporadoceras cf. latilobatum is taken as the base of the 
Sporadoceras bedB. It seems to persist throughout the entire area covered by the 
investigations dealt with in this report. At Loc. 1 6 , according to my observations in 
1 9 3 9 , Sporadoceras cf. latilobatum 1B represented in the lower 38 feet of the Sporadoceras 
beds, but may go higher. At 80 feet two slightly more advanced species make their 
appearance viz., Sporadoceras cf. munsteri and Sporadoceras nov. sp. The base of the 
Sporadoceras beds was also observed at Loc. 2 1 , east of the Needleeye Rocks, where the 
strata with Sporadoceras cf. latilobatum are exposed above the Cheiloceras beds, but no 
good section is available in which the complete succession of fossils from the lower to 
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the upper beds could be demonstrated. The contact between the Ghelloceras and 
Sporadoceras beds is furthermore exposed on the flat north of Mt, Pierre (Loc. 23), but 
was here not examined in detail. 

As regards the uppermost 100 feet or so of the Sporadoceras beds the fossils 
at Loc. 18 give a fairly good picture of the composition of the fauna. An advanced 
species of Sporadoceras, Sp. cf. posthumum, is the most characteristic member of the fauna. 
It appears first at a still lower level but the exact thickness of strata for which it iB 
characteristic is not known. Pseudoclymenia austrails was not found In situ lower than 
67 feet below the top of the Sporadoceras beds, but iB fairly common above that level, 
Tornoceras sp. C is a common associate of Sporadoceras cf. posthumum, but other species of 
Tornoceras are less numerous. No clymenoids were found in the Needleeye Rock section 
during our investigations, but in 1939 I found Platyclymenia in the upper 50 feet of the 
Sporadoceras beds on the north side of the Needleeye Rocks. This genus seems to have 
the same restricted range as Pseudoolymenia and is important for correlation. 

At Loc. 17 and 18 the Sporadoceras beds of the Needleeye Rocks are represented 
by mixed brachiopod and goniatite facies in which, however, the goniatites are more 
predominant. A prominent limestone band, 5 feet thick, occurs at the base of the 
Pseudoclymenia beds; it contains numerous specimens of Gypldula cf. acutolobata. 
Twenty-one feet above the lowest Pseud00lymenia horizon (1+6 feet below the top of the 
Sporadoceras beds) 6 feet of limestone conglomerate with crinoid stems are intercalated 
in the red bedB. Lithologically, this layer resembles the limestone conglomerate of 
the Productella zone; above it there are, however, another 1+0 feet of Sporadoceras 
beds with essentially the same fauna as that of the strata immediately below the 
limestone conglomerate layer. It is thus evident that the change of conditions which led 
to the deposition of the Productella limestone was locally foreshadowed in the SporadoceraB 
zone, Qystiphyllum kimberleyense is another important fossil of the uppermost 
Sporadoceras beds which does not seem to occur below the beds with Pseudoclfrmenia. It 
was also found in the same stratigraphic position at Mt. Pierre and S-Hill. 

There are probably continuous outcrops of the lower Sporadoceras bedB everywhere 
on the flat east and southeast of the Needleeye Rocks, In addition to Loc, 21 * mentioned 
above, they were found at Loc. 19 and 20 (strata with Sporadoceras cf. latilobatum); 
but no detailed survey was made in this area. At Loc. 22 lenticular shell layers occur 
in beds of approximately the same age. The rock of these lenses is a limestone composed 
almost entirely of specimens of what is probably a new genus of lamellibranch which haB 
been tentatively determined as Ilionia. This fossil has not been discovered anywhere 
else. 

The Needleeye Rock facies of the upper Sporadoceras beds continues unchanged 
towards the southwest. On the east side of S-Hill the outcrops are poor and only a small 
but typical fauna was collected, including Cystiphyllum kimberleyense. Sporadoceras cf• 
posthumum and Platyclymenia ? (Loc. 2 7 ) . Owing to the westerly dip in this place the 
strata disappear underneath the overlying Productella limestone, but on the west side of 
S-Hill, immediately below the Trig. Station they are raised to the surface by a fault 
(Loc. 28), Again the outcrops are poor, but TornoceraB sp, B. .and SporadoceraB cf. 
posthumum could be recognised among the collection from this place. Prom here the upper 
Sporadoceras beds extend in the same facies across the flat westward towardB Tinbilly Hi11B• 
Surface outcrops of red and grey limestone with indeterminable orthoceroids and goniatitefi 
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were seen along the Telegraph Line between 68 and 80 chains and at 92 chains north west 
of the bend in the line on the south side of S-Hill. The outcrops probably extend 
further to the west and to the south, for further outcrops were found on the road to 
Tinbilly Spring at a place 1 . 1 mile from the Telegraph Line. In these a very poor 
specimen which might have been either a Pseudoclymenia or a Platyclymenia was found. 
Either genus would suggest a stratigraphical position high in the Sporadoceras zone. 

Towards the south these beds are undoubtedly connected with the Upper Devonian 
strata west of the Rough Range (see later). 

Towards the east, at Mt. Pierre (Loc 2 5 ) , the upper Sporadoceras beds change 
into a prominent reef and brachiopod facies. Red limestone is still present, but 
numerous small stromatoporoid reefs occur at various levels in the sequence. 
Goniatites are very rare, though a few very poor specimens of Tornoceras sp. B and 
Sporadoceras cf. posthumum were found. Brachiopods are by far the most important group 
and among them Rhipidomella and Pugnax are most abundant. The upper Sporadoceras fauna 
of Mt. Pierre has only four species in common with that of the Needleeye Rocks. 

No attempt has been made to trace the Sporadoceras beds east of Mt. Pierre and 
at present the Mt. Pierre facies must be regarded as of only local importance. 

There is little doubt that goniatite specimens in most of the earlier collec
tions labelled as coming from Mt. Pierre, have not been collected at that place, but are 
derived from the country north and northwest of Mt. Pierre. 

The lower Sporadoceras beds around Mt. Pierre have not been studied in detail. 
Western Rough Range. It has already been said that upper Sporadoceras beds probably 
underlie the plain south of Tinbilly Hills and if there are sufficient outcrops it should 
be possible to trace them to the west of the Rough Range. No upper Sporadoceras beds 
have as yet been found in that region, but Kraus located goniatite strata which proved 
to be Lower Sporadoceras beds, at a place about 2 miles north of the southern end of the 
limestone ridge of the Western Rough.Range (Loc. 3 7 ) . There must be a fair thickness 
of lower Sporadoceras beds at this locality. Sporadoceras cf. latilobatum occurs in 
three different horizons and in outcrops nearby Sporadoceras cf. munsteri and 
Sporadoceras nov. sp., both suggestive of somewhat higher zones, were found. 
Southeastern Rough Range. The Sporadoceras beds were here studied in a section northwest 
of No. 3 Bore (Loc. 3 9 , 40) and in an area close to Salty Bore (Loc 4 1 , 4 2 , 4 3 ) . 

It is best to begin with a study of Loc. 40 . Here a section of 686 feet of 
strata was measured in which three stratigraphical units can be distinguished. A well 
defined series at the base ( 1 1 6 feet exposed, but bottom not seen) consists of red 
limestones with a great number of fairly large stromatoporoid reefs. The limestone 
between the reefs is well bedded and contains numerous derived fragments of stromatoporoid 
colonies. Fossils are practically restricted to a few horizons as can be seen from the 
list. In these horizons the fossils were accumulated on the east side of stromatoporoid 
reefs. As a rule no fossils were found on the west side of a reef or between the reefs, 
with the exception of a Ooquina bed 31 feet below the top of the lower reef beds. 
This is composed entirely of shells of a new genus of brachiopods and seems to be a good 
marker horizon in the southeastern Rough ,Range, although stray specimens begin to occur 
40 feet below this bed. Sporadoceras cf. latilobatum occurs throughout this sequence, 
indicating a position low in the Sporadoceras zone. A large nautiloid is characteristic 
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of an horizon 4 feet above the coquina bed. The same species was also found 120 feet 
above the base of the lower Sporadoceras beds northeast of the Needleeye Rocks (Loc. 17) 
and might be one of the few nautiloids which are useful as horizon-markers. 

Prom palaeontological evidence it can be concluded that the base of the 
measured section of the lower reef beds at Loc. 40 is probably not more than 10 or 20 
feet above the top of the Cheiloceras beds which, however, are not exposed. 

A continuation of the Lower Sporadoceras beds was found in a little hill (Loc.39) 
in the continuation of the limestone ridge formed by the top part of the section Loc.40 
A short distance below the top of that hill Sporadoceras cf. latilobatum was found 
associated with a small fauna of other species on the east side of a small stromatoporoid 
reef. The strata here correspond to the top part of the lower reef beds of Loc. 4 0 , 
although there are great differences in the composition of the fauna. This of course is 
the typical condition, wherever a reef facies is present. 

Sporadoceras cf. posthumum possibly occurs in the top beds of Loc. 39,although 
it is perhaps more likely that the earlier species, Sporadoceras cf. munsteri. is present. 
The two species are hard to distinguish, unless well preserved specimens are available. 

Returning to the section at Loc. 4 0 , the lower reef limestone beds are followed 
by a sequence of alternating grey sandstones and calcareous shales. Occasional limestone 
bands are intercalated which contain crinoid stems and derived stromatoporoid fragments. 
No determinable fossils were found. Lithologically these strata resemble certain rocks-
seen in the No. 5 Bore area north of Rough Range. 

This sequence passes upward into red sandstones and limestones in which the 
first fossil horizon, containing Sporadoceras cf. posthumum and Tornoceras was found 
at 296 feet above the top of the lower reef beds. Another horizon with Sporadoceras 
cf. posthumum appears 5 - 1 0 feet higher and a third 90 feet higher in the section. It is 
thus evident that this upper fossiliferous part of the sequence is of the age of the upper 
Sporadoceras beds and that the boundary between the lower and the upper beds in this 
section lies somewhere in the unfossiliferous 296 feet of strata above the lower reef beds. 

Towards the top the upper Sporadoceras beds show an increasing intercalation of 
limestone bands, limestone lenses, and solid reef formations, but the fossil record is 
extremely poor. Nueleospira cf. ventricosa. a species of the Upper Sporadoceras fauna 
at Mt. Pierre, seems to occur 1 7 7 feet above the lowest bed with Sporadoceras cf. 
posthumum. Close to the top of the section specimens of Spirifer sp. J were found at 
two different levels. This species is elsewhere only known from the Productella 
limestone. A ribbed species of Platyclymenia ? was found associated with it which seems 
to be different from the Platyclymenia of the upper Sporadoceras beds. A massive 
stromatoporoid bioherm forms the crest of the ridge where the section ends. 

While it thus seems likely that the Productella limestone is represented in the 
upper part of this section, there is no evidence to show where the boundary between it and 
the Sporadoceras beds should be drawn, and the latter seem to pass gradually into the 
overlying limestones. 

It will probably be possible to follow the lower Sporadoceras beds right along 
the southwestern front of the Rough'Range, for, as already mentioned in the discussion of 
the Cheiloceras beds, they were again found about 1 mile west of Salty Bore (Loc. 4 1 ) , 
where the lowest beds with Sporadoceras cf. latilobatum and their junction with the 
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Cheiloceras beds is exposed. Here too they are represented by bioherm facies which can 
be better studied in the level country on the northeast side of the low range on which 
Loc, 41 is situated (see TeicherD, 1947, Pig. 5 ) . The general dip of the strata is to 
the northeast and at some distance - probably about 40 to 50 feet - above the base of 
the Sporadoceras beds Sporadoceras cf. rotundum., also known from the Lower Sporadoceras 
beds at Loc. 39, was founds At about the same level, there is a limestone layer with 
Barrandeophyllum rubrum. Higher up in sequence a number of large stromatoporoid reefs 
appear, but otherwise the outcrops are poor. Towards the north these reef strata dis
appear below a clastic series which forms a prominent ridge with a gently undulating 
topography (mapped as MJ8 beds" by Wade) and which will be discussed later. 

However, the Barrandeophyllum layer was located about 1 mile further east 
(Loc. 42 ) where the Cheiloceras beds and the base of the Sporadoceras beds disappear below 
the level of the plain. Here this layer is overlain by 20 feet of cross-bedded sandstone 
with a conglomerate with large boulders of Devonian limestone on top. On top of this 
conglomerate rests a large stromatoporoid reef and still higher in the sequence appears 
the same coquina bed with a new genus of brachiopods which was found in the lower reef 
series of Loc. 4 0 . Here, as elsewhere, in the vicinity of Loc. 41 and 42 goniatites and 
nautiloids are seen in the limestone but good specimens are almost impossible to obtain 
and only the undiagnostic Dimeroceras sp. A could be determined (Loc. 4 2 ) . The only 
trilobite of the Sporadoceras beds (Perliproetus) was also found here. The highest 
beds of this limestone were also observed at a place somewhat to the east of Loc. 42 
(Loc. 43 ) , where their contact with the overlying clastic series could be observed. 
Here too, indeterminable goniatites and nautiloids were seen in the limestone which is 
very poor in fossils. Stromatoporoids occur here in massive layers with vertically 
arranged laminae, but are so much recrystallised that their finer structures are 
obliterated. Furthermore a small thickwalled structure, apparently a peculiar type of 
stromatoporoid, occurs here which was also collected from the lower reef beds (lower 
Sporadoceras beds) of Loc. 40 . 

Meagre as these palaeontological data are, they are sufficient to permit the 
conclusion that the limestones of Loc. l\2 and 43 and the upper limestones of Loc. 41 
belong to the lower Sporadoceras beds. It is interesting to note that at Loc. 42 a 
sandstone and conglomerate layer is intercalated in the Lower Sporadoceras beds which is 
absent further west at Loc. 4 0 . 

As has been mentioned above, these limestones are, towards the north, overlain 
by sandstones and conglomerates which form hills with the same topography as that of the 
hills at Loc. 45 and 46 where Cheiloceras beds were found associated with conglomerates. 
Their surface is covered with well rounded boulders of pre-Cambrian rocks, mainly quart
zite, which must be residuals of conglomeratic layers. However, outcrops in these hills 
are rare, and no complete section has yet been measured. Above the goniatite and 
stromatoporoid limestone follow medium-grained cross-bedded Bandstones, in places, 
particularly near the base, with.a few crinoid stems. Conglomerates seem to occur in 
lenses or pockets. Only one good outcrop was seen where a conglomerate was overlying 
sandstone and contained large boulders of quartzite and of Devonian limestone, but also 
slabs of sandstone similar to that on which the conglomerates rested. Here as elsewhere 
the quartzite boulders are much better rounded than the limestone boulders. 

Higher up the sandstones and conglomerates are followed by crinoidal limestone 
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and reef limestone. The surface of the hill around and above the exposure of the higher 
crinoidal and reef limestone is, however, covered with many rounded quartzite boulders 
which show that further conglomeratic layers occur higher in the sequence. 

Almost due north of Loc. 43 the next ridge beyond theBe "conglomerate hills" 
was visited (Loc. 4 4 ) , which probably consists of Productella limestone. 

The sandstones and conglomerates above the lower Sporadoceras limestone of 
Loc. 41 and 42 are evidently in continuation of the sandstone and shales between the 
Lower and Upper Sporadoceras beds of Loc. 40. Moreover, hasty observations suggest 
that the Upper Sporadoceras beds north of Loc. 41 and 42 and near Loc. 43 are represented 
by an increasingly clastic facies, although reef formation seems to have been going on on 
a small scale and perhaps during a short time only. 

The Sporadoceras beds have not been traced further east. They are, no doubt, 
represented among the conglomerates to the north of the Cheiloceras sandstones and 
conglomerates of Loc. 4 5 and 46 and by the upper part of the conglomerates in the area 
north of J8. 

Area east of Old Bohemia. No outcrops of the Sporadoceras beds were seen.in the country 
to the east and southeast of the Rough Range, but much further east, ? to 4 mile east of 
Old Bohemia Homestead one of the Caltex geologists found a red limestone horizon which 
showed cross-sections of goniatites on the weathered surface. A small sample was 
collected and submitted to me which upon closer inspection was shown to contain specimens 
of 9 species of fossils. The only fragment of a goniatite, unfortunately, does not show 
the sutures well, but seems to represent Tornoceras sp. C, a species represented both in 
the Cheiloceras and Sporadoceras zones. A gastropod and two nautiloids are undiagnostic 
and of five brachiopods four have not been found elsewhere, whereas the fifth is known 
from the coquina bed of the Lower Sporadoceras beds of the southeastern Rough Range. 
The evidence as regards the age of this limestone, though not unambiguous, suggests 
equivalence with the Sporadoceras zonet This is also supported by the fact that 
brachiopods are entirely unknown from the Manticoceras and Cheiloceras beds. 

Area southwest of Bugle Gap. Kraus collected a few specimens near Pinnacle Spring west 
of the south entrance of Bugle Gap, including Sporadoceras cf. latilobatum' which proves 
the presence of lower Sporadoceras beds in that locality. An associated nautiloid is 
undiagnostic, but a fragment of a large gastropod was among the specimens which looks 
very much like Straparollus sp. A from the Eumegalodon bed of the bioherm series north 
of Springs and Fossil Downs. Unfortunately, the specimen is very fragmentary and cannot 
be determined without reservation. 

Productella limestone 
The most complete section of the Productella limestone was studied at S-Hill 

(Loc. 2 7 ) where it consists of well-bedded limestones, crinoidal limestonesvand limestone 
conglomerates with occasional small stromatoporoid reefs. One of the largest of these 
was seen 140 feet above the base of the limestone; it measured about 45 x 45 x 8 feet. 
The total thickness of strata exposed is 196 feet. Fossils occur in small numbers 
throughout the limestone, but were mainly found at two horizons, viz., at 156 feet and at 
187 feet above the base. The importance of the latter horizon which possibly contains 
Laevigites has been discussed in the palaeontological section of this report. Both 
horizons contain Productella cf. productoides and Spirifer cf. dieJunetus. two of the most 
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'important index fossils of the Productella limestone. 
As regards the section below 1 5 6 feet a much more intensive search must be 

made before its fauna can be described in detail. Present indications are that Spirifer 
cf. disfunctus may go down as low as 1 2 5 feet and Camarotoechia cf. pleurodon seems to be 
characteristic of the section between 73 and 1 5 6 feet, but observation in other localities 
suggest that both species as well as Productella cf. productoides make their first 
appearance still lower down in the sequence. 

In the section on the southwest side of the Trig. Station (Loc. 28) only part of 
the Productella limestone is exposed. The strata around the cairn contain Productella 
cf. productoides and Oamarotoechla cf. pleurodon and correspond undoubtedly to the 
horizon at 1 5 6 feet in the section Loc. 2 7 . This layer is here, at the Trig. Station, 
1 3 2 feet above the Sporadoceras beds. There is evidence of a fault on the north side of 
the Trig. Station along which the lower Productella - Spirifer horizon on the south side 
has been raised above the level of the Productella - Laevigites ? horizon on the north 
side. The throw of this fault must therefore be of the order of about 50 feet. 

To the weBt of S-Hill scattered outcrops of Productella limestone will probably 
be found in several places on top of the Sporadoceras beds between S-Hill and Tinbilly 
Spring, 0 .6 miles from where the road leaves the Telegraph Line. Crinoidal limestones 
and limestone conglomerates occur here with a small fauna which includes Camarotoechia 
c f • Pleurodon var. tripla. The absence of Productella cf. productoides and Spirifer cf. 
diejunctus may suggest a low horizon of the Productella limestone. This agrees well 
with observations made in the red limestone, 0 .5 miles further along the road which were 
thought to indicate.a position of those beds high in the Sporadoceras beds (see previous 
section of this report). The beds are apparently, slightly undulating so that the highest 
Sporadoceras beds and lowest Productella limestone are exposed on the plain in different 
places. 

Further west, at the Tinbilly Hills (Loc. 30) a slightly greater thickness of 
Productella limestone is exposed and Spirifer cf. disfunctus was found here. 

About 2 miles further west, at Tinbilly Spring, Fontainebleau sandstone and 
conglomerate layers with small pebbles of pre-Cambrian rocks, up to 5 - 6 " in diameter, 
were observed. It is possible that these rocks belong to the base of the Permian and 
that the> Devonian section comes to an end in this vicinity, but some detailed mapping will 
have to be done before this view can be confirmed. 

To the north and east of S-Hill, the Productella limestone covers the greater 
part of the Needleeye Rocks, where probably an equally complete section is present. 
The western part alone was visited, but no detailed study was made. The rock is pre
dominantly limestone conglomerate with some crinoidal limestone. Many limestone layers 
contain an abundance of derived stromatoporoid material, and there is a noticeable absence 
of conspicuous bioherm formations. Only a few fragmentary brachiopods were seen in the 
rock and none could be collected. 

At Mt. Pierre 52 feet of Productella limestone are exposed. A small fauna was 
oollected from three different horizons including the characteristic species Spirifer cf. 
disjunctus, Spirifer sp. J, and Leptostrophia cf. perplans. A specimen of Productella 
cf. productoides which was picked up 96 feet below the top of Mt. Pierre, undoubtedly came 
from the limestone. At S-Hill neither Spirifer cf. disjunctus nor Productella cf. 
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productoides were found in the lower 52 feet of the limestone. The rock at Mt. Pierre 
is limestone conglomerate with a few stromatoporoid colonies, not more than 4 feet 
in diameter. 

Outside the areas discussed above indications of the presence of Productella 
limestone have been obtained in the southeastern Rough Range. It has already been 
described how, at Loc. 4 0 , the Upper Sporadoceras beds pass gradually into reef limestone 
with Spirifer sp. J at the top. Also in limestone overlying the sandstones and 
conglomerates near the southeastern termination of the Rough Range (Loc. 43) which here 
apparently represent the Upper Sporadoceras beds a specimen doubtfully referred to as 
Spirifer cf. disjunctus has been collected. There is thus little doubt that the 
Productella limestone is present in this area, but no proper description of it can as 
yet be given. 

5(c). Correlation of Upper Devonian bioherm 
and goniatite facies 

As early as 1 9 3 6 , Wade suggested in his Pinal Report to the Preney Oil Company 
that the goniatite beds of the Mt. Pierre area were equivalents of some part of the reef 
series of the Geikie and Oscar Ranges. Although some steps towards a solution of this 
problem have been made, the question as to how much of the reef limestones of these ranges 
is of Upper Devonian and how much of Middle Devonian age cannot yet be answered. 

An important fact which has been proved is that the highest reef beds north of 
the Pitzroy and Margaret Rivers correspond to the highest beds of the Upper Devonian 
further south. This means that sedimentation ceased simultaneously over the entire area 
approximately at the end of the time of Upper Devonian Stufe TV and that towards the close 
of the period of sedimentation conditions were more uniform all over this region than they 
had been at any time since the end of the Middle Devonian. 

Another possible clue to a tentative correlation of parts of the reef limestones 
is found in the Eumegalodon limestone which occurs about 1 ,000 feet, perhaps slightly 
lower, below the top of the reef series. Straparollus sp. A is a species of that lime
stone which occurs possibly in the Lower Sporadoceras beds at Pinnacle Spring (Loc. 7 0 ) . 
The suggestion offered by this somewhat doubtful identification is further strenghtened 
by the observation that a certain type of stromatoporoid growth which is characteristic 
of the Lower Sporadoceras beds of the southeastern Rough Range was elsewhere only seen 
in association with and immediately above the Eumegalodon limestone of the Geikie Range, 
and Springs Station. These stromatoporoids grew in vertical layers forming broad bands 
penetrating the limestone and with the individual layers more or less perpendicular to 
the bedding planes of the rock. These bands are now much crystallised and have more the 
appearance of large calcite fissures than of organic structures. Their organic origin, 
however, cannot be doubted. This is one of the observations which tend to show that 
ultimately and in the absence of more easily available evidence, stromatoporoids might 
in certain cases prove useful for correlation. 

In conclusion, a tentative correlation of the Eumegalodon limestone with the 
Lower Sporadoceras beds is here' suggested. 

An effort should be made to find equivalents of the Atrypa limestone in the reef 
limestones of the Oscar and Geikie Ranges. This would be the most important step towards 
a final correlation of the Upper Devonian bioherm and goniatite facies. 
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6. SUMMARY Of GEOLOGICAL HISTORY AND PALAEOGEOGRAPHY 
A series of four maps (Plates 2 , 3 , k and 5 ) is included in this report on 

which an attempt has been made to demonstrate the distribution of the facies at 
successive stages during late Middle and lower Upper Devonian time. I present these maps 
with some hesitation because considerably more detailed information would have to be 
gathered in the field before such maps could be constructed in desirable detail. They 
will have all the shortcomings of a first attempt made after a rapid reconnaissance in an 
area of which in respect to facies it can truly be said that "only the change is constant". 

No attempt has been made to construct maps for the times represented by the 
Amphipora zone and by the Productella zone. 

The tabulated summary (Table 2) of the distribution of the facies which is 
found on the next page should be read in conjunction with the maps (Plates 1 - 5 ) and the 
diagrammatic section * Plate 6 . The following paragraphs will serve as an explanatory 
text to the table and to the maps and section. 

Sedimentation in the area started some time in the Middle Devonian, probably 
in late Eifelian or early Givetian time; the sea transgressed over the pre-Cambrian in a 
general easterly direction. The basement must have subsided at a rapid rate and the 
pre-Middle Devonian relief on the whole must have been low, for there was apparently 
little deposition of clastic material and very soon the formation of limestone commenced 
in the entire area. A few corals, among which Thamnophyllum was prominent began to 
populate this newly created basin. They were soon followed by immense numbers of a small 
stromatoporoid, Amphipora ramosa. For a considerable time life on the bottom of this 
sea was dominated by this small branching organism, almost to the exclusion of any other 
form of life. Amphipora ramosa was by far the most important limestone builder for a 
time and was responsible for the formation of biostromes which in the Mt. Wilson section 
are almost 1 5 0 0 feet thick. Few other animals managed to establish themselves in the 
midst of this profusion of Amphipora colonies. Thamnopora and Prismatophyllum seem to 
have been best adapted to these conditions, but of the higher forms of life only a few 
gastropods (Murchisonia and others) found the environment suitable. 

Stromatoporoids of the Actinostroma type began to appear very soon together 
with Amphipora. but their colonies remained small as long as Amphipora was predominant. 
Either the myriads of little Amphipora colonies extracted too much lime from the water 
to make the growth of larger stromatoporoid and coral colonies possible or the conditions 
of the water and the seabottom were such that they were specially adapted to the require
ments of the Amphipora colonies. The fact remains that whenever and wherever Amphipora 
disappears, its place is almost immediately taken up by massive stromatoporoid colonies 
which soon grow into reefs many of which are of very considerable size. It seems that 
Amphipora ramosa did not become extinct until the end of the Middle Devonian but that it 
gradually abandoned one area after the other which were then taken up by other forms of 
life. At the time just preceding the arrival of the Atrypa fauna, the area was 
characterised by numerous large stromatoporoid reefs with the sea-floor in between still 
covered by a dense population of Amphipora colonies. The coast at this time must have 
been at some unknown distance to the east. The only evidence of probably contemporaneous 
littoral sedimentation was seen in the northeast corner of the area covered by this 
investigation (Long Hole Bore area) where conglomerates were accumulated in a sea inhabited 
by heavy-shelled mollusks, characteristic of the waters close to open sea shores 
(Bumegalodon. Platyceras). 
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T A B L E 2 
DISTRIBUTION OP MIDDLE AND UPPER DEVONIAN FACIES 

(Roughly from N.W. to S.E. - See also Plate 6 ) 
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Whila up to 'this time the composition of the. marine fauna had. been rather 
monotonous and the number of species small, a rich fauna took possession of the area 
towards the end* of Middle Devonian when the Atrypa limestone was being formed. The 
main reef building activity then shifted to, or became restricted to,, an. eastern, belt 
which can be traced from the Long Hole Bore country in the northeast to the region 
of Mt. Pierre Forge in the southwest. Stromatoporoid reefs are predominant in this belt, 
but coral reefs (Thamnophyllum. Thamnopora) were formed locally and Receptaculites was 
another active reef-builder. Among the reefs lived a brachiopocT fauna, mainly composed 
of several species of Atrypa with which species of Rhipidomella.. Productella. Spirifer. 
Ambocoelia. Hypothyridina and others may be found associated. 

To the west of this reef belt was an area of predominant limestone formation 
with disconnected reefs scattered in the sea and where a brachiopod fauna similar to that 
of the reef belt lived.. To the north this area might, have been bordered by another reef 
belt running in an east-westerly direction, but the conditions in that part of the- country 
have* not yet been sufficiently studied. 

Towards the southeast the reef building activity ceases in the direction of the 
No. 10 Bore - Long's Well area. Here, the eastern reef belt is bordered on the west by a 
muddy bottom facies where a comparatively rich life of brachiopods and mollusks existed. 
How this facies developed towards the south and towards the west, is as yet unknown. 
It would not appear unlikely to assume that a more sandy and shaly facies will be found 
in this direction. 

The coast at this time must have been far to the east, and no indication of 
late Middle Devonian littoral facies has been found anywhere in the area. 

A profound and very sudden change of conditions took place between the Middle, 
and the Upper Devonian. There must have been a sudden uplift of the mainland in the east 
which also affected the eastern reef belt of late Middle Devonian age, end which caused a 
retreat of the sea in a westerly direction. The reef building activity ceases and 
massive conglomerates with boulders of pre-Cambrian rocks are piled up on top of the 
Middle Devonian reefs. The reefs themselves were then subjected to denudation and boulders 
of reef limestone are included in the conglomerates. The main accumulation of conglom
erates took place in the area between Trig. Stations J8 and J7, but the conglomerates can 
be seen to extend far beyond the limits of the area covered by the present investigations. 

To the west the conglomerates pass into a sandy and shaly facies, represented 
by the sandstones around No. 5 Bore and by the shales and sandstones of Mt. Pierre Creek, 
south of Mt. Pierre Well. Conglomerates may still be present in layers. 

Still further west the water deepened and limestone concretions were being 
formed. 

The geological events which led to these profound changes in sedimentation must 
have occurred suddenly at the beginning of the Upper Devonian, for during the deposition 
of the beds with Koenenites (lower Manticoceras zone) these new processes were already 
in operation and more stable conditions had been re-established. During subsequent 
times the land in the east must have continued to rise slowly, because it furnished a 
constant flow of clastic material which was transported westward into the sea. 

The only region which seems to have been undisturbed by these events is the 
northern limestone# belt, where reef building activity probably went on without interference 
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from Middle Devonian time onward. As already recognised by Wade,, a large "barrier 
reef" was formed in the region of the: GFeikiê  and: Os.car; Ranges, and: during the time, 
represented by the Manticoceras:.; Cheiloceras-. anil Sp.orad:Q.cer.as> zones the wide.-lagoon: 
between, the barrier reef and the: coasit was- gradually feeing, filled, up.. 

Details of the history of: the area, during* thet deposition: of- Mantieooesiras-
zone and of the lower part of the. Cheiloceras zone are: as yet hard to decipher, but during 
later Cheiloceras time conglomeratic material*. was; being transported, much further west than 
before and the conglomerates and: sanaTstones: which now; form the: hills: north of-No.. 10 Bore 
were deposited. 

Between these conglomerates and the barrier reef, in the northwest there: was a 
wide zone, probably with sandy bottom in. the east and more calcareous muddy bottom in the.' 
west where a fauna existed which was: composed: almos.t exclusively of goniatites, and: a few 
nautiloids,., One: has the. impression that this may have been an almost completely 
enclosed basin with incompletely; aerated bottom water which, was unfavourable to. benthonia 
animal life. However, there may have- been rich pastures for cephalopods which were able, 
if necessary, to. rise, to the oxygen-rich, surface- layers of the water.. 

During the time of Sporadoceras zone the accumulation of clastic•material, was 
proceeding in a westerly direction, as is clearly indicated by the: conditions in* that 
southeastern Rough Range. In the eastern part near Salty Bore-, sandy- Cheiloceras beds 
are overlain by JLower Sporadoceras limestones: with intercalated: sandstones and conglom
erates and the upper Sporadoceras beds in this, section seem. to. be predominantly sandy 
and conglomeratic. Further west the. lower. Sporadoceras beds* are represented, by bioherm 
facies. and sandstone and calcareous shale appear in the upper Sporadoceras beds. 

Living conditions must have been much improved as compared, with, the? time; of the.-
Cheiloceras zone, for a rich fauna now invaded the lagoon:. Close, to. the. barrier reef,, 
conditions must have resembled those of the Cheiloceras zone^ and goniatites dominate the 
scene,,, although there is gradually increasing migration: of other forms, of life„ mainly 
corals and brachiopods, into this zone. 

A current close to the shore must have swept the water.' free: of .terrigenous: 
material,, because a belt of minor reefs is distinguishable between the. clastic facies in 
the east and the goniatite facies in the west; remnants of' this belt: are: exposed, in 
the southeastern Rough Range and at Mt. Pierre. It -was here that the richest life; of the 
lagoon flourished. 

It looks as if the clastic sediments described above were, deposited; in: a. large-
delta formation and that the bulk of. the material was transported in a westerly direction 
from aa area somewhere north of J8 Trig. There must have, teen much less- accumulation 
of clastic material further south, for south of J8, near Old Bohemia, the Sporadoceras 
beds occur in a mixed goniatite and brachiopod facies. 1 am, however,, not familiar with 
the detailed geology of that region. 

' If conditions had remained as they were,-,, the- newly format! rjae£ex tns&Sm thej 
lagoon would no doubt have been buried under the clastic sedimexitsi wMLchL were: advancing: 
from the east. Instead, however, the entire, area subsided;,- the coast receded- eastward 
and uniform conditions, similar to those of the Middle Devonian,, were- restored: over the 
entire area. These events led to the deposition: of. the: limestones: and: lime.srtQ.nes con
glomerates of the Productella zone. Smal^ stromatoporoid reefs; were scattered: ov;eir 
most of the area which at this time was populated by a-, uniform, and. rather rich f aunay 
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consl8ting mainly of brachiopods. This subsidence must also have affected the outer 
barrier reef and the reefs must have been brought so far below sea-level that they died. 
T h e Productella limestone was deposited between them and on top of them in essentially 
the same facies as further east and southeast on top of the older lagoon deposits. 
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8- L I S T O F L O C A L I T I E S SHOWN ON PLATE 1 

1 . Mt. Wilson - Brooking Gap section 
2 . Hill south of Oscar Homestead 
3 . Lamellibranch bed north of Springs Homestead 
4 . Fossil Downs Homestead - around Tennis Court 
5 . Fossiliferous horizon north side of crest of limestone scarp north of 

Fossil Downs Homestead 
6. Fossiliferous horizon (low dipping reef limestone) above Lamellibranch bed, 

about 1 mile north of Fossil Downs Homestead 
7. 2 miles S. of No. 1 Bore, Springs Station 
8. Long Hole Conglomerate 
9 . Limestone above Long Hole Conglomerate 

1 0 . Limestone in creek bed 2 miles N. 20°W. of Fossil Hill, N. of Margaret River 
1 1 . Flat-lying limestone on flat, 2 miles N. 20°W. of Fossil Hill, N. of Margaret River 
12. Top of Fossil Hill 
1 3 . First hill N.W. of Fossil Hill 
1 4 . Second hill N.W. of Fossil Hill 
1 5 . Mt. Pierre Creek traverse, starting from Margaret River 
1 6 . Side creek of Mt. Pierre Creek; traverse from Mt. Pierre Creek to Old Hall's 

Creek Road 
1 7 . Traverse across Sporadoceras beds, N. E. side of Needleeye Rocks 
1 8 . Southeast corner of Needleeye Rocks 
1 9 . 1 . 5 5 miles N. of Mt. Pierre Camp 
20 . 1 . 3 miles N. of Mt, Pierre Camp 
2 1 . Section in little creek 1 . 6 miles N. of Mt. Pierre Camp 
2 2 . 250 yards N.W. of Locality 21 
23 . Mt. Pierre Creek due N. of Mt. Pierre Trig., from Upper part of Cheiloceras and lower 

part of Sporadoceras beds 
24 . Mt. Pierre Creek due N. of Mt. Pierre Trig., upper part of Cheiloceras beds 

(below Locality 23) 
2 5 . Mt. Pierre (main elevation with Trig. Station) 
2 6 . Second hill east of Mt. Pierre Trig. 
2 7 . S-Hill, East side near southeast corner and traverse westward to Trig* Station 

on west side 
28. Lower part of slope, near southwest corner of S-Hill 
2 9 . On road Mt. Pierre - Tinbilly Spring. 0 .6 mile from where the road leaves the 

Telegraph line 
3 0 . Tinbilly Hills 
3 1 . Northern entrance of Minyu Gap, Rough Range 
3 2 . About 7 mile north of main scarp of Rough Range and about 1 mile east of Minyu Gap 
3 3 - About i mile east of south entrance of Minyu Gap, Amphipora limestone 
3 4 . Just west of south entrance of Minyu Gap, Basal part of Amphipora limestone 
3 5 . Western spur of limestone ridge, halfway between Minyu Gap and Mountain Home Spring 
3 6 . Southern end of western N.-S. ridge of Rough Range on road Gogo-No. 2 Bore 
3 7 . li miles N. of Locality 3 6 , west of road 
3 8 . 3 miles N. of Locality 36 
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3 8 a . 1 mile N. of elevation 687*, Western Rough Range 
3 9 . Little hill in N.W. extension of northernmost of the limestone ridges of the S.E. 

Rough Range. N.E. of No. 3 Bore 
4 0 . Section through N.W. part of northernmost of the limestone ridges of the S.E. 

Rough Range, N.E, of No. 3 Bore 
4 1 . Little hill (with reef on top) 5 . 6 miles S.E. of No. 3 Bore near road to Salty Bore 
4 2 . About 1 mile E. of Locality 41 
43- Goniatite beds below sandstones and conglomerates near S.E. termination of ridge 

mapped as "J8 beds"' by Wade, in S.E. Rough Range 
44- About 20 feet below top of limestone ridge north of ridge mapped as "J8 beds" by 

Wade, in S.E. Rough Range 
4 5 . Goniatite layers in red beds, south side of ridge mapped as "J8 beds" by Wade, 

north of road from Salty Bore to Mt. Pierre Well 
4 6 . Goniatite layers above conglomerate ( " J8" facies), north of road from Salty Bore to 

Mt. Pierre Well 
4 7 . On fire-plough road from Salty Bore to Long's Well, 2 miles from Salty Bore 
4 8 . On road Salty Bore - No. 1 0 Bore - Long's Well, 5 . 4 5 miles from Long's Well 
4 9 . Same road as Locality 4 8 , 5 . 0 miles from Long's Well 
5 0 . No. 1 0 Bore, surface outcrops 
51. Road from No. 10 Bore to Long's Well, 1 . 5 miles from No. 10 Bore 
5 2 . i mile from junction of fire-plough road and No. 1 0 Bore towards Long's Well 
5 3 . Between small hills near Long's Well and reef limestone approximately South of 

Long's Well 
5 4 . Low hill of yellow limestone, north of reef limestone, approximately 1 . 5 miles 

southwest of Long's Well and i mile northwest of Locality 44 
5 5 . On flat, 0 .4 - 0 .6 miles north of Locality 56 
5 6 . Around small isolated stromatoporoid reef, about 2 miles north of main reef 

limestone, east of Gap Creek Gap 
5 7 . Fault zone 3 miles northwest of Long's Well 
5 8 . About 1 / 3 mile north of main reef limestone, east of Gap Creek Gap 
5 9 . Out of Mt. Pierre Well 
6 0 . Mt. Pierre Gorge, higher parts of reef series 
6 1 . Reef and brachiopod limestone overlain by red beds at foot of main reef limestone, 

6 . 6 miles from Mt. Pierre Well on old road to Old Bohemia 
6 2 . Gap in reef limestone on old road from Mt. Pierre Well to Old Bohemia, well-bedded 

limestone on south side 
6 3 . Paddy's Spring 
6 4 . East side of North entrance of Bugle Gap, 2 . 5 miles from Mt. Pierre Yard; 

first (from the north) of five low hills in front of reef limestone scarp 
6 5 . Same locality; second hill 
66. Same locality; fifth hill 
6 7 . About middle of east side of Bugle Gap 
6 8 . 2 miles N.E. of Price'B Bore 
6 9 . About i - i mile E. of Old Bohemia Homestead 
7 0 . Pinnacle Spring 
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9. I N D E X T O L O C A L I T I E S SHOWN ON PLATE 1 

LOCALITY PAOE 

1 5 , 2 6 , 
2l+,27, 2 
5 , 2 6 , 
2l+,27, 

3 27 
U 
6 

27,28, 
27,28 
28 

7 27 
8 29 
9 1 0 , 2 8 , 2 9 , 3 0 , 

1 0 28 
1 1 28 
1 2 28 
1 3 28 
D» 
1 6 

28 
3 6 , 3 7 , 
3 6 , 3 7 , 3 8 , 

1 7 38 ,39 ,1+1 , 
18 3 8 , 3 9 , 
1 9 39 
20 39 
2 1 3 6 , 3 7 , 3 8 , 3 9 , 
22 39 
23 22 ,39 
21+ 2 2 , 3 7 , 

22,1+0, 25 
2 2 , 3 7 , 
22,1+0, 

26 22 
27 27,28,39,1+3.1*1+, 
28 39,1+1+, 
29 1+1+ 
30 1+1+ 
3 1 5 , 1 0 , 3 0 , 
32 1 0 , 3 1 , 
33 3 0 , 

LOCALITY PAQE 

31+ 30 
35 5,28,30, 

30 36 
5,28,30, 
30 

37 1+0 
38 3U 
38a 30 
39 22,1+0,1+1,1+2, 
1+0 22,1+0,1+1,1+2,1+3,1+5, 
1+1 22,37,38,1+0,1+1,1+2,1+3, 
1+2 

12 
22,1+0,1+2,1+3, 
22,1+0,1+2,1+3,1+5, 
22,1+3, 

a 36,37,38,1+2,1+3, 
36,37,38,1+2,1+3, 

1+7 31+ 
1+8 19,33.31+, 
1+9 31+ 
50 31+ 
51 10 ,31 ,32 ,31+ , 
52 

5 
1 0 , 3 1 , 3 2 . 3 1 + , 
1 0 , 3 1 , 3 2 , 
1 0 , 3 1 , 

55 19,31+, 
56 1 0 , 1 1 , 1 9 , 3 1 , 3 2 , 3 3 , 3 l + , 
57 1 0 , 3 1 , 3 2 , 
58 1 0 , 3 1 , 3 2 , 

31+, 59 
1 0 , 3 1 , 3 2 , 
31+, 

60 32, 
61 5 ,10 ,19 ,29 ,32 ,33 ,35 , 
62 

S 
5,32 ,33 , 
19, 
35, 

II 19,35, II 19,35, 
67 32 , 
68 3 1 , 
69 U3, 
70 45, 



P L A T E I 

@ F o u l l l oca l i t i e s llftoi In t a t 

A Trig. Stations 
W.A.-St-l 



Facies^ 

I f S p M * 
N?2Bort O 

1 j f W 

with c ^ s \ ; ^ ( / ! 
- B E L T 

Local R e e f s ' ^ 

DISTRIBUTION OF FACIES 
OF THE 

ATRYPA ZONE 
S C A L E ? • ? f MILES 

B o t t o m f v j 

.J I A 

Bohtm/a 

.Facies^ 
4 v 



Flttny Craning 
Hamtitttd 

NtZBort 0 

^ ^ F O S S I L H ILL 

AMJ- P I E R R E ^ 

0rV?5 lore — • I 

DISTRIBUTION OF FACIES 
OF THE 

MANTICOCERAS ZONE 
SCALE f f T f I ? I 

10 
MILES 

Old Bohtmia 
Homtsttad I 



r/tzroy Crottlnj 
Homestead 

SAL 

c \ J 5 

Goniat i te 4 ! j"0**or*Conglomeratic 
F a c i e V ^ ^ S i 
N'ZBor* o A J « 

^ ' " ^ ^ L w J \ Fa 

DISTRIBUTION OF FACIES 
O F T H E 

CHEILOCERAS ZONE 
S C A L E f f ? i I ? I 1 °M.LES 

J B A 



r/tmy C rot ting 
Homestead 

F O S S I L H I L L & . r \ ' 

MT. P I E R R E > j * ^ \ 

GoniatiteC 1 ^ / i J ^ J^f 

^^^•Coyo Homestead 

Fades 
"*} AJ5 n? ' 1 

\ 

Conglomeratic 

Facies^r 

DISTRIBUTION OF FACIES 
OF THE 

SPORADOCERAS ZONE 
S C A L E ? 4 ^ P ? f 1° MILES 

-o 

<5 

\ 

.J 8 A 

Mixed^jf Facies 



FACIES AND PALAEONTOLOGICAL ZONES 
BETWEEN 

GEIKIE RANGE AND J 8 TRIG. 


	Front page
	Title page
	Contents page
	1. Introduction
	2. Previous Investigations
	3. Outline of Stratigraphy
	4. The Faunas
	4 (a) General Review of Devonian Fauna
	4 (b) Middle Devonian Faunas
	4 (b) I. Fauna of the Amphipora Zone
	4 (b) II. Fauna of the Atrypa Zone

	4 (c) Upper Devonian Faunas
	4 (c) I. Introduction and Principles of Correlation
	4 (c) ll. General Review of Fauna
	4 (c) III. Fauna of Manticoceras Zone
	4 (c) IV. Fauna of Cheiloceras Zone
	4 (c) V. Fauna of Sporadoceras Zone
	4 (C) VI. Fauna of Productella Zone


	5. Stratigraphy
	5 (a) Middle and Upper Devonian North of Fitzroyand Margaret Rivers
	5 (b) Stratigraphy and Facies South of Fitzroy and Margaret Rivers
	5 (b) l. Middle Devonian
	5 (b) ll. Upper Devonian
	Manticoceras Beds
	Cheiloceras Beds
	Sporadoceras Beds
	Productella Limestone


	5 (c) Correlation of Upper Devonian Bioherm and Goniatite Facies

	6. Summary of Geological History and Palaeogeography
	7. References
	8. List of Localities Shown on Plate 1
	9. Index to Localities Shown on Plate 1

