7

|

|

W . L fte T
N S o COMMONWEALTH OF AUSTRALIA. / /
o)
52
Wl > .
‘... T% DEPARTMENT OF NATIONAL DEVELOPMENT.
_ ) u : :
y 1; - @ BUREAU OF MINERAL RESOURCES
T E—' = GEOLOGY AND GEOPHYSICS.
5
og
< b RECORDS.
1954/31. i-b;m‘ T
| G R i
¢ Refo .. ’4 ..................
010351
| ) _ l
7 CAMERTAN STRATIGRAPHY OF THE CAMOOWEAL REGION |
‘ L | (PROGRESS REPORT) i
v o o
by
A.A. Opix ;
i
e,
|
. Oy,
@Osoo"a
e d =, ng'{ Q\
l' - .(0 (?)Q
- ‘ \ \&
T : A N
o™
CANBERRA.



CAMBRIAN STRATIGRAPHY OF THE CAMOOWEAL REGION

(PROGRESS REPORT)

by i s,
DURNFAU 07 nIERAL RESD
hui Bpik |G HYSICA LIEF
Records 1 1. i | 0SS TP .
CONTENTS
Page

INTRODUCTION 1
FORMATIONS OF THE CAMOOWEAL REGION 1
UNDILLA BASIN 3
FORMATIONS OF THE DUCHESS (DEVONCOURT,

O'HARA, SELWYN RANGE) REGION
ZONES
STAGES (OR "FAUNIZONES")
LIST OF FOSSILS AND THEIR STRATIGRAPHICAL AND

PALAEOGEOGRAPHICAL SIGNIFICANCE 5
ASPECTS OF INTERPROVINCIAL COR2ELATION OF THE

MIDDLE CAMBRIAN 17
CAMBRIAN AND PRE-CAMBRIAN RELATIONSHIP 18
EXPLANATION OF CHARTS AND SKETCH-MAP 19
REFERENCES 20
CHART 1
CHART 2

SKETCH HMAP



CAMBRIAN STRATIGRAPHY OF THE CAMOOWEAL REGION
(PROGRESS 2EPORT)
by
A.A. Opik

Records 1954/31.

INTRODUCT ION

The 1953 field reports refer to several rock units of
the Cambrian sequences of the Undilla Basin without defining
the uvnitse These units were established in previous years, but
2ll the records and prepared reports were destroyed in the
autumn of 1953. The author used this nomenclature in his field
reports on the assumption that it would be known to prospective
readers., In the present report the definitions are given in &
brief and preliminary form.

The field maps show the distribution of the rock units,
but, as the field reports contain no explanatory sections, these
are presented herees

The study of the collections included the examination
of the lithology and definition and determination of the
vertical distribution of fossilse The results of the lithological
examination will be given later. The vertical distribution of
genera and species of fossils, however, shows the existence of a
sequence of biozones (species-zones); it indicates the presence of
four fossil stages in the Middle Cambrian sequence and is presented
in Chart 2, The fossil list is incomplete, and the nomenclature
applied is not final.

FORMATIONS OF THE CAMOOWEAL REGION
AGE: IMIDDLE CAMBRIAN
CALCAREOUS FPORMATIONS :=-

(1) Thorntonia Limestone: thick-bedded, visibly crystalline
limestones, primary and secondary dolomites, some layers with
abundant chert nodules, silicification common. Arenitic beds
show oblique stratification and slumping. In the lower half of
the sequence areally extended Girvanella "pudding'-beds are
predominant; in upper levels encrinitic limestone and dolomite
are widespread.

(2) Gurrant Bugh Limestone (former field nsme "Lower V-Creek
Limestone): bituminous, smelly, flaggy limestones, oolitic,
lutitic, visibly crystalline, with layers and strings of chert,
and with thin laminae of siliceous shale in places. Interbeds
and large slump-bodies of Age-Creek lithology are common in the
north of the Undilla Basine. The fauna contains all the agnostids
of the Inca Formation, sponges, polymerid trilobites, etc.

(3) Vee (V-)Creek Limestone: flaggy and laminated, even shaly,
marly limestone with two or three bands, one or two feet thick,
of Mail-Change-type limestone in the upper half. Very few chert
* bands and nodules may occur, and there are a few oolitic bands.
Slumped beds of Age-Creek lithology are present, even at V-Creek
itself,

(4) Meil Change Limestone: thick-bedded, lutitic, often laminated
limestone with regular layers of visibly crystalline limestone
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nodules. It is a two-colour rock, with a pink, red, or yellow
matrix and mostly grey nodules. The name refers to Iail Change
on the old Burketown Road, at the ruins of 01ld llorestone in Mail
Change naddock., The type outcrop is Scrubby Creek Crossing at
Meil Change Waterhole. The rock is sandy in the west of the
Undille Basine. HMail Change Limestone is resistant and foirms
low but extended bastions and mcsas.

(5) Age Creek Formation: calcarenites and dolarenites, often
oolitic, sometimes with conglomerztic bands, and &ll containing
visible amounts of fine quartz sande. Interbeds of fine-grained
sandstones and flaggy calcareous lutites are present also.

Cherts and chert nodules are absent but for a thin vand (60 feet
thick) of thin~bedded limestones with chert beds and nodules

near the base of the sequence in the 0Opal Creek area. Thus the
dominant rocks are sendy limestones, sandy dolomites, and sandy
dolomitic limestones, with subordinate sandstones, which cannot
all be covered by a single lithological term and wmust therefore
be described as a formation. The name refers to Age Creek, &
left-bank tributary of the O'Shannassey River downstrezm from
lorestone Station, and the high rocks at the junction of the
streams are selected as the type locality. The field names have
been:~ "Horestone structures", at an early stage of study, and
"Bells", "Bell rocks", and "Bells formation", later. The temm
"Bells" refers to the clear, loud ringing of the rocks when hit
with the hcmmer, and, to a lesser degree, when walked upon. The
distribution of the rocks in the Formation is not in blankets,
but in more-or-less linear belts. A western belt extends south
(south-south-west) of lMorestone, and a northern belt from More-
stone in an east-south-easterly direction towards Thorntonic.
North-west from lorestone the two belts merge ftogether and form a
syncline onen to the south-easte The base of the western belt is
seen to overlie, and even overlap, the Camooweal Dolomite (See
"Cambrian and Pre~Cambrisn relationship" below); in the west the
northern belt overlies the same Dolomite, whereas in its eastern
segment it overlies the Thorntonia Limestone and the associated
"Girvanella nuddings". A very pronounced attitude is developed.
The strilke coincides with the described directions of the belts;
the dips are correspondingly (end roughly) east and south-south-
west, between five and twenty-five degrees., Generally speaking,
the rocks dip towards Undilla, which is considered to be the
“geographical centre of the basin" (Undille Basin)e. The structural
centre of the basin seems to be 7-8 miles east-south~east of
liorestone, with a thickness admnittedly over 4,000 feet. Thick-
nesses of the Age Creek Formation are variable: et ilorestone it is
over 4,000 feet; south of it more than 2,000 feet are seen. The
northern belt decreases in thickness to the east, being neerly 700
feet at Redbank Creek, and several miles farther to the east 1t
disappears completely. The thicknesses are calculatved from the
ettitude alon:; trensverse sections three to five miles long
(ettitude-thicknesses; cunulative thicknesses), but these cannot
be interpreted as thicknesses of the »ile of rocks at given points,
which may be, in effect, greater or smaller. They can be described
elso as the sum of thicknesses of each bed as seen on the surface
along the *%raverse, without knowledge whether these partial
thicknesses are constant or not zlong the line of the section.
The relationship of the Age Creek rocks to the "normel" units of
the Undilla Basin is an edgewise intertonguing and interbeddinge
The interbeds of "Age-Creek lithology" within the "normal" units
heve even reached the Undilla area. In the north, the Age Creek
Formetion corresmonds to the full secuence from the upper half of
the Thorntonia Limestone up into the ilail Change Limestone, and
the western belt mey corresnond at its base even to the lower
half of the Thorntonia Limestone. In some parts the Mail Change
Limestone is interbedded with the top of the Age Creek Formation;
in others it overlaps some beds of the latters The Split Rock
Sandstone (see below), however, overlans everything. The Age
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Creek Formation is, generally speaking, "unfossiliferous", but
contains several bands rich in brachiopods and, in one case (the
type locality), trilobite fragments also. Besides, quite
fossiliferous interbeds of "normal" lithology (mainly of the
Currant-Bush type) occur &t verious horizons, so that various
parts of the Age Creek Formation can be correlated without much
difficulty with the stratigraphical levels of the Basine

SHALY PFPORMATIONS i~

(6) Inca Creek Formation: siliceous shale, with several limestone
members and chert interbeds, and calcareous siltstone (at 0ld
Yelvertoft)s On the 4O-Mile Plein (Bore 79 on the Barkly Highway),
the Inca Formation contains several beds of low-grade "kerosene
shele". The fauna consists dominantly of agnostids and sponges.

(7) Border W.,H., (Waterhole) Chert: interbedded siliceous shale
and chert.

(8) Lancewood Shale: indistinctly laminated sandy shale and

siltstone. 1n all inspected outcrops the rock is lateritized,
and thus it is not evident whether it is calcarsous or not, or
whether it is dominantly a shale or a siltstone.

SANDY FORMATION:-

(9) Split Rock Sandstone: predominantly fine-grained, quartzose,
reddened, frieble sandstone. Siltstone and impure calcareous
nodule-beds are developed near the base at Waroona Creek and in the
southern part of Morestone Station.

COMPOSITE FORMATION :=

(10) Beetle Creek Formation: siliceous shale, siltstone, fine-
grained sandstone, and thin beds of silicified limestone, in the
upper part, and conglomerates with arkosic matrix and thin lenses
of silicified limestone (im places with Girvanella), in the lower
parte It is essentially the "Templeton Series", the "Dinesus-
Stage", of Whitehouse, and comprises also a minor but consistent
development of Redlichia~fauna in the lower part of the shale
and in the upper part of the conglomerates. The "Yelvertoft
Beds" (David, 1932) refer to these Redlichia-bearing strata, but
the type locality (at Hall's Memorial oin the Barkly Highways hes
been practically all quarried away for road-metal.

The mutual relationship of the formations is shown in
Chert 1, in which the given section is, however, insufficient to
explain the situation completely in respect of the Undilla Basin.
The section represents the rock bodies of the Basin approximately
between the 700'- and 800'-isopachs. Towards the esst the V-
Creek Limestone thins out repidly and is replaced by the Split
Rock Sandstone. Towards the west the thickness of V-Creek
Limestone incresses, and the total thickness increases signifi-
cantly, as has already been demonstrated in the field reports.

The map of the solid geology is in preparation and will
be exploited in its turn for the construction of sgections.

UNDILLA BASIN

The term "Undilla Basin", for the occurrence of the
Cambrian rocks in the Morestone-Undille area, was first applied
by the author in the reports for 1952. Its structure wes
outlined in the field reports for 1953 and an isopach chart given.
The Basin can be described s consisting of normal marine
sediments with two margins preserved in the form of the western
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and northern belts of the Age Creek Formation; this formation was
deposited on the slopes of the subsiding basin, and the
subsidence, which lasted for nearly three-quarters of Middle
Cambrian time, is reflected in the attitude of this marginal
formation. The Basin is sunken into a continental border of
Cambrian time, and this border can be described, perhaps, as the
then eastern edge of the Shield. Speaking in terms of M. Kay,

- the Undilla Basin is structurally an autogeosyncline, but of
dimensions so small thet the designetion "geosyncline" acquires
in this connexion a diminutive sense.

FORMATIONS OF THE DUCHESS (DEVONCOURT,
O'HARA, SELWYN RANGE) REGION

For the sake of correlation, following the observations
of 1952, the formational composition of the Cambrian sequence of
the Selwyn Range region is given and is shown as an inset on
Chart 1.

(1) Devoncourt Limestone (at base): well-bedded, bituminous,
smelly limestone, referred to by Whitehouse as the "Phoidagnostus-
Stage'". The thickness is 300-400 feet.

(2) sSelwyn Range Limestone: calcilutite and laminated impure
marly and shaly limestones, with interbeds of Mail-Change-type
lithologye. It is over 200 feet thick and conformcbly overlies
the Devoncourt Limestone.

(3) "pituri" Formation: bedded chért (at base), guartzose
sandstone, siliceous siltstone and shale, over 150 feet thicke.
The name refers to the "Pituri Seriesg" of Whitehouse cnd is ten-
tatives Its &ge is lower Upper Ccmbrian; the Selwyn Limestone
and the Devoncourt Limestone are iliddle Cambrian.

The subdivision shown above, which is also shown on the
charts, is incomplete and was amplified during the 1954 field
season. The data are not yet compiled, nor are the fossils
determined, but the following additions are already available:

(i) The lower part of the Devoncourt Limestone is &
non-calcareous siltstone, a sepcrate formetion,
(Roaring Bore Siltstone) which rests on 20-40 feet
of "sub-Cambrian" sediments, the latter, in tura, gre-
ding into the decomposed scree of the basement. The
feuna of the siltstone is essentially the same &s in
the Devoncourt Limestone (Centropleura, Pepyricaspis,
Phoidagnostus, etc.).

(ii) The "Pituri" Formetion is certcinly not the "Pituri
sandstones and shales" of Whitehouse (1936). In
future this sequence will be referred to as the
"O'Hera Shale". It has been observed that in the
southern parts of the Duchess L-mile Sheet &
limestone with Olenus and Glyptagnostus overlies
the O'Hers deposits. Whitehouse (1936), however,
places the "Pituri sandstones and shales'" cbove
similar limestones in the Glenormiston arec.
"Pituri Series" may be used for the time being to
cover the whole of the Upper Cambricn sequence in
north-western Queensland.

ZONES
The scale of zones of the middle and upper portions of

the Middle Cambrian is essentially the Swedish scale of Tullberg
elchborated in recent years by Westergoaarde The zones of the



Addition to Page 4 gDevonggurt Limestone and Roaring
Slltstone). '

In the Charts the Devoncourt Limestone and the

Roaring Siltstone are shown as being of a nggg&uggg§ -
arvifrons age in conformity with. the "Pheidsgpogtus Stage"
EWhitehouee, 1936, 1939). The real age is the brachymetops
and laevigata Zoneq. The braghymetopa Zone 1s represented
by Acontheus and Ptychsgnostus aculeatus (Angelin) in the
Roaring Siltstone. Above it, in the Devoncourt Limestone,
lelopvge laevigata lsevigata ané Lelopvge laevigata of
armata are common,
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lower (but not yet the lowermost) Middle Cambrian refer to
endemic Australian forms (Dinesus, Xystridure, Redlichia idonesa)
and are adapted from Whitehouse,

The vertical distribution of agnostids gives the best
scale, for the following ressons: (1) agnostids are interfacial;
(2) they are very sbundant; and (3) they are practicclly universal.
Other fossils (polymerid trilobites, brachiopods) are more
facies-bound, but when their ranges are tested (especially by
means of agnostids) they can be conveniently used for correlation.

It is noticeable that the margins of the species-zones
overlap, and, consequently, clean-cut zone-"boundaries" do not
exist, even in the type region in Sweden. In Sweden (Andrarun
and the Island of Oeland), the agnostid species chosen as indices
by Tullberg are those whose renges more or less meet, but even
here some overlcp occurs. Subsequent investigations of the ranges
of the agnostids by Westerganrd demonstrete that even in the type
area considerable overlap of ranges does occur (See: parvifrons,
nathorsti, and brachymetopa, in the list of fossils, below)e. Thus
in a type area of zoning, narrow local zone~boundaries are
reasonable though not absolute; elsewhere this local scale must
show veriations owing to the variations of enviromments
influencing the local longevity of species, and to migration.

STAGES (OR "FPAUNIZONES'")

The distribution of the ranges of fossils in Chart 2
demonstrates the existence of four faunal stages (or faunal
assemblages) in the Middle Cambrian of north-western Queensland.
The reality of these stages is seen from the clustering of the
fossil-renges on the chart. The lowermost Stage (I) is repres-
ented by Redlichia; above it follows Stage II, in which the
fossils cluster on the gibbus and lower atavus bands; Stage III
seems to coincide approximately with the TAnomocare~confertum
Stage' of Whitehouse, if the identification of this species is
here correct; Stage IV, the uppermost, is covered essentially
by Papyriasgpis (the "Papyriaspis-Stage" of Whitehouse) and by
a number of short-ranging forms.

The position and ranges of the Middle Cambrian stages
proposed by Whitehouse can be traced from the ranges of the
corresponding index-fossils on the Chart, with the result that
the real sequence of his trilobite stages is different, and
some stages correspond to sub-zones.

It is hoped that subsequent study will help to narrow
down the "boundaries" between the stages, and a geographical
nomenclature of the stages is planned.

LIST OF FOSSILS AND TIEIR STRATIGRAPIICAL AIND
PALAEOGEOGIAPHICAL SIGNIF ICAKNCE

In Chaert 2 the fossil nemes are arranged in the order of
their first apnearance, to exhibit their stratigraphical value,
whereby the existence of more or less time-bound assemblages
("faunizones") becomes epparent. The following list of the same
fossils is arranged alphebetically to facilitate reference and to
explain the significance of each of the fossils. There is no
need for & third, biosystemetic, arrangement of the same fossils
at the present stage of study. The explanztions in the fossil
list contain many hints leading to important palzeogeographical
conclusions and aspects of correlation, and results which will
be emplified and discussed on other occasions are already
indicated here.
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Several forms already known and described &re not shown
on the Chart for one or other of the following reasons: (1)
identification is difficult; (2) the range is uncertain; (3) the
fgisils have not yet been found; and (4) literature is not avail-
able,

A number of new records for Austrolia are shown on the
Chart; some are named by species, most only by genera, ond even
the generic names are not final. A great number of the fossils
collected are not yet named -t all, either on generic or specific
levels, and are the subject of further study. The time-
consuming study end description of fossils must be extended over
&a longer periode.

The new records in the Chart, however, confirm the
presence in Austrslia of forms from all known Cambrian provinces,
and these forms may be exploited for interprovincisl correlation
on & world scele. The aspects of such a correlction are
discussed in the next section. An adequate treatment of
Australian Cambrian palaeogeography is in progress.

Acrothele -~ A universel genus, or group of genera, of inarticulate

: brachiopods. There are many species, of which some
are abundant and have a narrow stratigraphic renge.
(see also: Lingulodiscina, Brachiopoda.)

Acrotreta - A universal genus, or group of genera, of inarticulate
brachiopods, generally ranging from the base of the
Cambrian into the Ordovician. Many species occur in
the Cambrian of northern Australia, in excellent
preservetion. Diegnosis is, however, difficult. One
species is described by Chepman as "Acgrothele
bulboidesg", from Beetle Creek. Identification of
this form is uncertain. (See elso: Brachiopode.)

Agnostus_seminula Whitehouse - A rare species of Ptychagnostus
("Triplagnostus") from the Ince Formction. At its
type locality on the Paradise Road it occurs in
association with P, gibbus, P. atavus, and Hypagnostus
vortex. The "Agnostus-seminula Stage" of Whitehouse
has accordingly a very narrow range and may be a
local zone or subzone. Province: Acado=-sBaltic kinship.

Agraulos Corda ~ The ncme refers to the occurrence of the
trilobite A. cf, difformis (Angelin) in association
with Centropleura in the Devoncourt Limestone.
Province: Acado-Baltice

Amphoton serotinum Whitehouse - A bothyuriscid trilobite of
another genus near to Poliells Welcott., The real
range is unceritaine.

Amphoton spinigerum Whitehouse - A bathyuriscid trilobite
originally described from the Split Rock Sandstone
and subsequently assigned by Kobayashi to the genus
Sunize. The nearest genus is the Acado-Bzltic

Dolichometopuse The Victorian Dolichometopus
possibly belongs to the same species.

Anomocare? angustum Whitehouse - The trilobite was originally
described from cranidia only. From a number of
pygidie, free cheeks, and well-preserved cranidie,
from various localities, it is now placed in lapanig
Resser and Endo. Provinee: Oriental (Cathayan),
Manchuria.
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Anomocare confertum Whitehouse - The nominate trilobitc of the
"Anomocare Stage" of Whitehouse, thought to be the
top of the Middle Cambrian sequence, Identification
from the original description is difficult. Most
probebly it is not strictly an Anomocare (Acado-
Baltic Province) but belongs to the kinship of Koptura
(Oriental Province, llanchuria).

Aojia Resser and Endo - A genus of trilobites covering many
species, known as yet only from Manchuria (Oriental
Province) in higher levels of the kiddle Cambrian.
Two species have been observed in Austrelia; one is
very abundant in the Split Rock Sandstone. Its next
younger relative may be the Australian Upper Ceaubrian
Idamea Whitehouse.

archaeocyathids - Insufficiently preserved (completely silicified)
archaeocyathids occur in the Thorntonia Limestone,
but well-preserved materiel originates from the
nearly comtemporancous Soudan Limestone in the
Northern Territory, where Archaeocyathus cf.
atlanticus Billings is present, pointing towards
eastern Canade and eastern U.,S.A. There is as yet
no observed similarity to the South Australian forms.

Asthenopsis Whitehouse - The name refers to the trilobite A.
levior Whitchouse end aaother, new, species of the
same range. A third, slightly older, species seems
to be present also. This genus of trilobites
practicelly coincides with the European Solenopleura.
Province: Acedo-Baltic.

atavus - Ptychagnostus atavus is the nominate trilobite species
of the Swedish atavus-Zone, or, more correctly, the
Zone of Tomagnosius Tissus and Ptychegnostus ateavus
(according to Westergaard). Pt. atavus wes first
discovered in Australia by Whitehouse, and the
correctness of the identification was checked by
Gronwall (Copenhagen) and Westergaard (Stockholm,
1946). It is ebundant and widespread in Queensland.
Tomagnostus is known to occur in-north-western
Queensland, but the species have not yet been
identified. Pt. atavus is & "pillar" of the Middle
Cambrian Acado-Baltic stratigraphy; it was formerly
believed to occur below the gibbus-Zone, but is now
known to occur above Pt. gibbus. The atavus-Zone
coincides with the Zone of Paradoxides hicksil.
See also: parvifronse

Auleacodiscus -~ See Opsidiscuse.

bathyuriscids (trilobites) - (See zalso: Amphoton ). Several
species ranging from the base of the gibbus-Zone up
into the top of the liiddle Cembrian seqguence. Some
of them recall Poliella Walcott, but represent what
is probably cn endemic development (with intergenal
spines) together with Fouchouiz, mentioned by
Whitehouse a@s occurring in the Thorntonia arec;
Fouchouia-like forms are widespread in north-western
Queensland.

Biconulites - A very widespread hyolithid genus, unknown as yet

~ only in Victoria and Tasmania. The only described
Australian species is B. hardmani from the Ord River.
The Queensland material is not yet identified
specificelly. DProvincisl reletions: Palestine; Chinge.
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Brachiopoda - The knowledge of Australian Cambrian brachiopods
is very scanty indeed. Only two species have been
described es yet (by Chapman, 1929) from Queensland
and the whole of northern Australia. The present
collection from Queensland (and the Northern Territory)
contains a great variety of forms, and many of them
are well preserved and abundant. A preliminary
examination reveals the presence of forms of the
Oriental and Rocky Mountain Provinces, with coincid-
ences even on specific levels. With the help of the
brachiopods the differential correlation of the Age
Creek Formation and the units of the Undilla Basin may
be ventured. Besides, several abundant and short-
lived species can be applied for regionzl zoning.
(See also: Acrothele, Acrotreta, Iphidella,
Lingulella, HMicromitra, Nisusia, "oboloids", Paterina
superbe, syntrophoids, Wimanella.)

brachymetopa - The nominate trilobite species of the Swedish
upper lfiddle Cambrian Zone with Solenopleura
brachymetopa. The species itsell 1s not yet known
in Australia. The zone is based strictly on the
occurrence of S. brachymetopa, without which the
identification of the zone is circumstantial.
According to Westergaard, Pt. lundgreni and G.
nathorsti recch the baszl part of the brachymetopa-
Zone, and here Leiopyge laevigata, the marker of the
next higher zone, mckes its first appearance.

Cedaria? - Trilobites of the character of the genus Cedaria,
associated with Pseudagnostus, Crepicephalus ?, etc.,
occur in the lower levels of the beds of "Pituri" at
Devoncourt (See inse’ on Chart lg. Above it follows
the Pituri fauna (see Eugonocare). The Cedaria-fauna
is the basal zoie of the Upper Cambrian of the North
American Pacific provinces. In Australia it is above
the laevigatc-faune, the latter being therefore upper
Middle Cambrian.

. Centropleura - The name of this trilobite is mentioned in the
inset on Chart 1. It is believed to be an Acado-
Baltic, Arctic, genus of Europe, Siberia, gnd eastern
North Americz. One species (C. neglecta,Opik) has been
described from Victoria. The new, "subtropical",
discovery, which includes a complete specimen, seems
to be very close to the Swedish C, angustata and

C. loveni. Associated forms are: Agraulos,
Phoidagnostus, Phalacroma, Diplagnostus, Tomagnostus,
and, perhaps, some Criental forms. The trilobite
occurs in the Devcncourt Limestone.

Clappaspis Deiss - A trilobite genus of the Middle Cambrian of
western U.S.A. (Rocky Mountain Province), a junior
synonym of Lyriaspis Whitehouse. It is the nominate
genus of the Clappaspis-Subzone of the North American
Correlation Chart No. 1 (Howell and others, 194l),
where it is very high in the sequence. The authors
of the chart, however, have not considered the
occurrence of five species of Clappaspis in the Spence
Shale of Montana, which belongs to & considercbly
older zone (Zacanthoides-Anoriz Zone). The Australian
Lyriaspis ties up the Spence-Shale fauna with the
lower part of the Australian gibbus-time (before
atavus?. (See_also: oryctocephalids.)

Conchostraca - Numerous in the Redlichia-time. The species seem
to be of short range but are rare in younger beds. No
generic identifications have been attempted as yet.
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"Conocoryphe" ~ What is evidently e blind trilobite of the

Conocoryphe-group occur's as a reliable associate

of "Anomocare cf. confertum". It is & small form
and not very common, and the genus is not yet iden-
tified,

Crepicephalina Resser and Endo - A single species of this trilo-

Cymbionites

bite genus is abundant in the Split Rock Sandstone in
many localitics all over the sequence. The genus vas
originally established in lManchuria, but the author
considers that some of the forms zttributed to
Crepicephalus in U.S.A. may belong to it, as, for
example, C. camiro Walcott. In the Split Rock
Sandstone a Crepicephalus s.s. may be present zlso,
as well as in the lowermost Upper Cambrian of the
Selwyn Range., In any case, both Crepicephalus and
Crepicephalina suggest Pacific American and Orientel
comnunications at the end of kiddle Ceambrian and the
beginning of Upper Cambrian time in Australia.

etce - The name refers to the occurrence of the
cystids Cymbionites Whitehouse and Peridionites
Whitehouse (1941) in the Thorntonia Limestone. They
are also present in the Soudan Limestone in the
Northern Territory.

Dinesusg Etheridge (Whitehouse, 1939) - The nominate trilobite

genus of the Dinesus-Stage of Whitehouse. D.ida Eth.
is too rare to be a convenient index-fossil,
especially in field work, but its occurrence in
Queensland and at IHeathcote, Victoria, renders it
very important for stretigrapvhic correlation.

Diplagnoétus - A group of agnostid trilobites, in Burope restricted

to the upper half of the Middle Cambrian, but in
Queensland already appearing with Ptychagnostus
gibbus. One species, Enetagnostus humilis Whitehouse,
is described from Queensland, from the "Phoidagnostus-
Stage'se It seems that the Queensland Diplagnostl
represent a group very near to the Acado-Baltic

D. planicauds. (See also: "0Qidalagnostus".)

Dolichometonus - See: Amphoton spinigerum.

Dorvagnostus - The name refers to Ceratagnostus magister White-

house, where Ceratagnostus is a2 slightly younger
synonym of Doryagnostus Kobayashi. According to
Westergeard, D. magister "does not seem to be
specifically distinct from (the Scandinavian)

De. incertus", a guide-fossil of the punctuosus-Zone.
The identity of D. megister and D. incertus was later
confirmed by material exchanged between Westergaard
and the author. In Austrclie Doryagnostus also
occurs together with Pte. punctuosus, but survives
longer, being very abundant in the nathorsti-Zone.
Province: Acado-Baltic, of course.

Dor e - The name refers to ¢ grou? of trilobite species
1

described by Whitehouse (1945), for'which he also
gives the correct stratigraphic position. In
addition, it has also been found in the Split 2ock
Sandstone by the writer, confirming an early obser-
vation by W.E. Shevill (fide Whitehouse, 1936, De73).
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Elrathina - This trilobite has not yet been found in Queensland,

except for a not-too-well preserved occurrence on the
Barkly Highwey near Inca Creek, where it occurs
together with Pagetia and Xystridure, just below a
shale with Pte. gibbus end atavus. A very well-
preserved and diagnostically new species is present
on the Sandover River in the Northern Territory. It
is a common genus of the Rocky Mountain Province in
t?e lower half of the liiddle Cambrian, but well above
its base.

Eugonocare Whitehouse - A trilobite genus of the lower Upper

Burosting -

Cambrian fauna, described by Whitehouse from
Glenormiston and Pituri. It is the index-genus of

the Eugonocare-Stage of Whitehouse, (See also:

Cedaria 9.

This, the nominate trilobite genus of the "Eurostina-
Stage" of Whitehouse, refers essentially to E. trigons
Whitehouse from Alroy Dowis in the Northern Territory.
The species is widespread in the Northern Territory,
but the occurrence of the genus in Queensland is not
quite certzin; the material is not yet exhaustively
exemined. The _urostina-Stage was later (apperently)
suppressed by Whitehouse himself, and quite correctly.
Provincial relations are unknown, uinless an undis-
covered synonymy with a Rocky Mountcins or Mexican
form is recognized.

gibbus - See: Ptychagnostus gibbus.

Girvanella Nicholson and Etheridge - Sphaeroidal calcareous

inclusions interpreted as algae, of world-wide
distribution in Pal&eozoic time and vcery common in
the Cambrian. In Australia it was recorded in the
Cambrian by Etheridge Jr. Girvanella is widespread
in the limestones and dolomites of the lower part of
the Cambrian sequence of northern Australisz.

Gonisgnostus nathorsti Brogger - (See: nathorsti). Goniagnostus

Howell, described as an independent agnostid genus,
is perhaps no nmore than a2 subgenus of Ptychcgnostus
Jaekel.

Goniagnostus purus Whitehouse - A common, and, as yet, endemic,

Helcionella

Hypagnostus

Hypagnostus

trilobite species in Queensland. It seems to branch
off the gibbus-line, and its upper limit in the
sequence meay be higher, as shown in Chart 2.

- A large group of gastropods with many species in
Queensland and the Northern Territory. Helcionellza
is also present in South Austrelia and Victoria.

- This trilobite genus is well represented in
Queenslande. Two species, de vortex Whitehouse and
He clipeus Whitehouse, ere describede. (See also:
parviirons.) Relationship: The Austrclian forms

(except He clipeus) seem to belong to the Acado-
Baltic group of H. truncatus, and not to H. parvifrons.

clipeus Whitehouse - See: lypagnostus.

~ Hypegnostus vortex Whitehouse - See: iypagnostus.

Idamea Whitehouse - &4 trilobite of the lower Upper Cambrian

Pituri fauns in Australie. (See: Aojia; Eugonocare.)
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Iphidella - A genus of inarticulate brechiopods related to
Paterina, and accepted as a form of the Rocky lMountain
Province. (See also: Brachiopoda.)

Kootenia - The name refers to the trilobites Notasephus modicus
Whitehouse from Queensland and N, fergusoni Gregory
from Victoria. However, the range shown on the chart
also covers unideantified species in the Currant Bush
Limestone and in the Soudan Limestone of the Northern
Territory. The range of the genus is too wide to be
of any use for correlation within the Middle Cambricn,
in spite of a "Glossopleura-Kootenic Zone" in the
North American Chart. The genus is precticelly univer-
sal, common in America snd rare in Europe and
Australia. MNotasaphus is a junior synonym of Kootenia,
because the Austrclian forms belong to the American
(Pacific) group of K. dawsoni, which is the genotype of
Kootenia. By stressing this the palaeogeographic
value of "Ilotasaphus" gaias more significance.

Kopture Resser and Endo - A group of trilobite forms with
bifurcate pygidia, comprising Kopturs itself and also
forms like Anomocare? confertum, and, perhaps,
grading into Crepicephalina. A number of species
within this group has been collected, but they are

not yet properly sorted. Relationsghip: evidently
Pacific in its widest sense. (oee: Koptura lisani.)

Kopturs lisani (Walcott) - An upper Middle Cambrian species,
described originally from Manchuria as Anomocare. It
is found in two loczlities in the upper part of the
V-Creek Limestone on Morestone.

Jaevigata - The nominate species of the uppermost kiiddle Cembrian
trilobite zone (of Leiopyge laevigeta) in Sweden.
(See: Leiopyse laevigata. var.)

Lancastria - The writer interorets the trilobite Parcedoxides
peregrinus Whitehouse as the thorax end pygidium of
a Lancastria Walcott and suggests that the cranidium
described as Oryctocenhalus discus Whitehouse also
belongs to it. Léancastria is & very rare Lower
Cambrian trilobite from eastern North America.
However, the genus is common in the lower Middle
Cambrian of Siberia, disguised under the junior
synonym of Oryctocephalops Lermontova. Qryctocephalus
also occurs in Queensland, but the meterial collected
seems to be different from Q. discuse. (See also:
oryctocephalids.)

Leiopyge laevigata vare. - The reference is to Leiopyge lascvigata
rugifera Westergaard, represented by several
specimens in a locality of the upper V-Creek Limestone.
This agnostid trilobite occurs in the Leiopyge—
laevigats Zone of Sweden, and there are passage-forms
between this variety and the type variety of
laevigata. Leiopyge exilis Whitehouse ("Phoidagnostus-
Stage," Duchess) represents a group different from

laevigata.

Lingulella - A genus of inarticulate brachiopods of the widest
A range (Cambrian~Ordovician) and stratigraphically
insignificant. The species of the genus have,
however, a narrow rénge and may be exploited in
regional stretigraphy. (See _also: Brachiopoda.)
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Lingulodiscina - Under this name & specles of Acrothele has been
recorded by Whitehouse from the Split Rock Sandstone.
It is already present in the Mail Change Limestone.
It is & ubicguitous guide~fossil.

Lisania cf. ajax Walcott - & trilobite seemingly related to the
' upper Middle Cambrian Oriental species, L. &ajax
Walcott, and not uncommon in the Split Rock Sandstone.
A Ligania is &lso mentioned by Whitehouse from the
"Phoidagnostus-Stage's. Apert from the Australian
records, no Lisania is known to occur outside Chinz.

lundgreni - See: nathorsti.

Lyricspis Whitehouse - Refers to L. alroiengis (Etheridge) and
L. sigillum Whitehouse, but more species are present.
For stratigraphic velue, see: Clanpzspise

Mapanie angusta (Whitehouse) - (See: Anomocare? angustum.) The
chart shows the range of the species M. ancusts;
older svecies of ianania seem to be present also, but
are not yet examined. .

"Menocephalug" - The name refers to the occurrence of two trilo-
bites in the Split Rock Sandstone, of which one is
similar to "Menocephalusg" acanthus Walcott, and the
other to "Levisia" adrastia Walcott, from the upper
Middle Cambrian of Shantung, China. They may
coincide even on specific levels with the Australian
forms. These Chinese forms have been transferred by
Kobayashi (1935) into a new genus, Menocephalites.

Micromitra - 4 genus of inarticulate brichiopods of the Pacific
Province in its widest sense. Several speciesg are
present in north-western Queensland; some are
abundant. (See also: Brachiopoda.)

nathorsti - Refers to the trilobite Goniagnostus nathorsti, the
second nominate species of the Zone with
Ptychagnostus lundgreni and Goniagnostus nathorsti of
the Middle Cambrian of Sweden. For brevity the zone
is designated "nathorsti" in the charts. The
occurrence of Pt. lundgreni in Queensland ils not yet
certain. In Sweden, each species, taken alone, his
a wider range than that of the zone, which is marked
by the overlap of their ranges. The presence of Pi.
nathorsti in Queenslend was sdmitted as possible by
‘Whitehouse and later by Westergaard. The latter
mentions that outside the type area the species has
a wider stratigranhic range. Ample material from a
nunber of localities in Queensland confirms the
preseace of the species in Queensland, snd its wider
range. It is another “"»nillar" of the Acado-Baltic
Province.

Mepea narinosa Whitehouse - A trilobite genus, and species,
confined to Australia. The range of the species &as
given in the chart is true, and is derived from a
number of observations. Whitehouse, however,
considers that MNepea appears earlier, just after the
disappearance of Xystridura. (See: nevejds.)

nepeids - A group of trilobite species, releted to . lepee
narinosa Whitehouse, but generically (or subgenéri-
cally) distinet from the latter. The range of the
"nepeids" plug the range of Nepea narinosa together
make the range of "Nepea" as wide 2s suggested by
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Whitehouse. The "nepeids" appear slightly earlier
than Pt. gibbus, in an interbed in the lower levels
of the Age Creek Formation, north of Opal Creeks
Morphologically, the "nepeids" most closely resemble
Alokistocare americanum (wWalcott). (See: Nepea
narinosa. )

Nisusia - An articulate, orthoid, brachiopod genus, widesypread
in Lower and Hiddle Cambrien time. A specific
discrimination of the Queenslcond forms is not yet
attempted.

"No-basal-lobes" - This unorthodox designation refers to an
agnostid that might be intermediste between
Pitychagnostus and Phalacroma. Any generic, or
specific, name would at this stage be an unwanted
nomen nudum. The forms are very abun’ant, widespread
in limestones and shales, and of & short range.
"Specialite de la maison'.

Notasaphus - See: Kootenia.

"oboloids" - Relatively large, thick-she"led, inarticulete
brsechiopods are infrequent assoclates of Redlichia
and also occur in beds Jjust above it. Their generic
position is not yet clear; for example, one widespread
form may be designated QObolus cf. obscurus Walcott,
from the lower Middle Cambrian of China. Its
asgociate here and there is "Ptychonaria" lilia Wal-
cott.

oelandicus - The nominate trilobite snecies of the lower lliddle
Cambrian Stage with Paradoxides o-landicus in Sweden,
which is followed conformably upwards by the gibbus-
favna. The bagsal lfiddle Cambrien is missing in
Sweden, and in Wales, between the top.of the Lower
Cambrian (with Protolenus) and the equivalent of the
oelandicus-Stage, 2 break occurs, indicating the
absence of the lowermost Ifiddle Cambrian. Forms of
the oelandicusg-fauna have not yet been identified in
Australia, though are not ilmpossible. Protolenus is
unknown in northern Australia. The Queensland
"Dinesus-~Xystridura" faure seems to cover the upner
helf of the oelandicug-Stage and older levels of the
gibbug-Zone, for which fossil evidence is uveilable
in e Northern Territory. The most important
consequence of this aspect is the lower iMiddle
Cambrian age of the Redlichia-becaring beds in
northern Australia. (See also: oryctocephalids.)

"Oidalagnostus" - The name refers to Diplagnostus-like trilobites
with a trisvinose pygidiua, compareble with
Oidalagnostus? dubius Vestergaard from the upper
Middle Cambrien of Sweden. A true Oidclagnostus
occurs at the top of the liiddle Cambrian in Tasmania
(Barker's Creek fauna, Dunias).

Opsidiscus Westergaard - A Pagetia-like trilobite, commonly known
by the invalid name "Aulacodiscus", and previously
found only in the upper i#iddle Canbrian of Sweden.

oryctocephalids ~ The term covers several stratigrapnically and
palaeogeograrvhically important genera (and species)
of trilobites, which all have a similar range and &
wide geographical distribution. In Queensland, one
species is described as Qryctocephalus discus
Whitehouse, which, togethér with Paradoxides
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eregrinus Whitehouse, may belong to Loncastria
{g.v‘S. An undescribed (specifically unidentified)
true Oryctocephalug is also present. In the Northein
Territory (Sandover-, "Argadargada"-fauma),
Oryctocephalus, Oryctocare, Oryctocephalites
typicalis Resser, and a new genus, are abundant,
indicating & reliable correletion with the "Spence'-
and "Ptarmigania"-~ faunas of the Rocky Mountains and
certain faunas widespread in Siberia (Compare:
Clappaspis, above). The associated agnos%ids indicate
a correlation with the uprer part of the oelandicus-
Stage and lower gibbus~time.

Pagetia ~ Specimens of trilobite genus Pagetia are usually
referred to Pagetia significans (Etheridge), described
from the Northern Territory. However, several species
occur in the Northern Territory and Queensland, not
2ll of which are exactly contemporaneous, though they
fall into the range for the genus shown in the charte.
Every Australian form of Pagetia as yet seen belongs
to a close group not represented elsewhere. Province:
Pacific (including Oriental).

Peapyriaspis Whitehouse - A well-known trilobite, the nominate
fossil of the "Papyriaspis-Stage" of Whitehouse. The
range shown in the chart covers the distribution of
the species P, lanceola Whitehouse; an older species
occurs in the Devoncourt Limestone and is followed
(in the Selwyn Range Limestone) by P. lanceola,

Deradoxides peregrinus Whitehouse - See: Lancastria.

pervifrons - Refers to the trilobite Hypagnostus parvifrons, the
index~fossil of the corresponding zone ia Swiﬁeg.
He parvifrons has not yet been found in Austrelis,
but He cliveus Whitehouse is a younger species of this
group of forms. In the type area of the Middle Cam-
brian agnostid zones in Sweden, the species H.
parvifrons is already present, according to
Westergaard, in the lower portion of the gtavus-Zone,
and thus the parvifrons-Zone has to be ldentified by
the extinction of Pt. atavus. This extinction must
be certain, and the possibility of an accidental
zbsence of Pt. atavus in a given outcrop must be
allowed for.

Paterina superbs Walcott - a rare species of inarticulate
brachiopods of the lowex iilddie Cambrian of the
Rocky Mountains of North America. In Queenslend it
is recorded in the Age Creek Formation, in
intertongues of Curreant Bush Limestone in the Age
Creek Formation, cnd in the Currant Bush Limestone
of the "Border Rift".

Pelagiella - A gostropod genus ranging form Lower to Upper -
Cembrian; the stratigraphic value of the species is
not yet tested.

Peronopsis scutclis (Salter) - An agnostid of the Scondinovicon
end English Middle Cambricn, ranging from the gibbus~
Zone into the atavus-~ Zone. It is common in t%e
Northern Territory on the Sandover River, which is
important for the correlation of the Northern
Territory 2nd Queenslend deposits.

Phalacroma - See: Pholccroms marginatunm.
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Pholacroms marginatum Brogger - An agnostid trilobite, conmion
within the range shown on the chart. Its range in
Australia is similar to that in Sweden, i.e., over
the nathorsti-Zone and recching into the brachymetopa-
Zone, representing, so to speak, the latter in
Australia. Phalacroma dubium Whitehouse, originally
recorded from the "Phoidagnostus-Stage", has & wider
range, which, because of the rarity of the species,
cannot be fixed., Phalacroma cf. nudum (Beyrich)
occurs, &according to Whitehouse, in the V-Creek
Limestone. The neme "Ph. nudum', however, has been
applied to several species now recognized as
independent, asmongst them also Ph. nudum marginatum,
to which Whitehouse's observation may refrer. Hore
species of Phalacroma are present in the Queensland
collections, awaiting exemination.

Shoidagnostus limbatus Whitehouse -~ The nominate form of the
"Phoidagnostug~Stage” of Whitehouse. This agnostid
trilobite is common in the Devoncourt Limestone east
of Duchess but is not yet observed with certeinty
in the Undilla Basine.

Ptychagnostus stavus (Tullberg) - See: atavus.

Ptychagnostus convexus Vestergaard - An agnostid of the Swedish
etavus-Zone. "Convexus" in this fossil list represents
a large group of species usually referred to as
"Triplagnosti with cffacing furrows" and well
represented in the Aczdo-Baltic Province., A number
of svecies of the same group is also present in the
Undilla Basin. QConvexus is named here as an example
of this Acado-Baltic group in Australisz.

Ptychagnostus gibbus (Linnarsson) - The nominzte agnostid species
of the corresponding Scandinavian iddle Cambrian
Zone, which in older literature is also cealled the
"Zone with Ctenocephalus exsulans" or "exsuvlans-
limestons", The occurrence of Pt. gibbus in
Australia was first recorded by Whitehouse and has
been eonfirmed by Westergaard, to whom the present
writer sent material for identification. Et. gibbus
is ususlly referred to the genus Triplcgnostus (QeVe /e
The gibbus-Zone is below the zone with Ptychagnostus
atavus, in Austrslia snd in Sweden. Tullberg
believed the reverse, which was also adopted by
Whitehouse.

Ptychagnostus punctuosus (Angelin) - The type-species of the
agnostid genus Pitychagnostus Jeaekel. The species
punctuosus is the nominzte index-fossil of the
corresponding KMiddle Cambrian zone in Scandinavia.
In Queensland it is not abundant but is nevertheless
widespread.

Ptychoparia lilia Walcott - 4 species of a ptychoparid genus
established on a single fragmentary cranidium. The
Australian specimen is just such a fregment, found
in the upper half of the Thorntonia Limestone. The
Chinese (Shan~si) specimen is associated with QObolus
obscurus Walcott. (See: "oboloids™.)

punctuosus - The nominate agnostid species of the punctuosus-zone
of Scandinavia. (See: Ptychagnostus pPUNCLUOESUSe)
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Redlichia - A trilobite of the Cambrian of eastern and southern
Asia &and Australia. The Redlichia-fauna marks the
Cambrian deposits of those regions above the
"Protolenus" -fauna. lost authors regard the genus
as Tupper Lower Cambrian" in age, but present
‘evidence in northern Australia indicates that its age
is lower Middle Cambrian. Admittedly there are also
upver Lower Cambrian species of the genus in other
regions. (See also: R. chinensis; R. idonea.)

Redlichia chinensis Walcott - The range of the specles covers the
three uppermost Redlichia-zones in Korea, all of which
are above the late Lower Cambrian "Protolenus" Shale,
and ought to be regarded as lower Middle Cambrian.
Various authors interpret the species chinensis in
various ways, some splitting it into several species,
and others treating it as a single species. Amongst
e great number of Redlichia idounea Whitehouse from
Hall's liemorial on the Barkly .lighway two specimens
are present which belong to the R. chinensis "group of
speciesg", or to the speciecs itself. This occurrence
can be correlated with the highest, or the second
highest Redlichia-zone of the Korean sequeince. The
"second highest", the R.-nokamurai Zone, is the most
probeble (Compare Saito, 1934). (See also: Re. idones.)

Redlichia idonea Whitehouse 1939 - A widespread and abundant
species in Queensland. According to Whitehouse, 1t is
near Redlichia nobilis in Saito's interpretation, which
occurs in association with Re. chinensis in the lower
Redlichia shale of Korea (in the lowermost of the four
Redlichia-zones). R. idonea is certainly younger, as
shown in the chart (overiap with range of Pagetia, and
close contact with the range of the "oryctocepn«lld "),
In Korea the youngest Redlichia-zone (with Re walcoiti)
is followed by the "ptvchoparia beds, with Orycto-
cephalus, Pagetia, Helcionella, and agnostids, similer
to the Australian assemblage.

Solenagnostus acuminatus Whitehouse- A species of Ptychagnostus
related 1o Pt. gibbus and abundant in the Inca
Formation. According to Whitehouse, it also occurs
in the "Phoidagnostus-Stage". The range of the species
is not yet examired, except for the occurrence in the
Incas.

Solenoparia - A genus of Solenopleurc-like trilobites widespread
in eastern Asia, The representatives of the genus in
Queensland are not yet studied.

Solenopleura - A genus of trilobites originally described from
the Acado-Baltic iiiddle Cambrien. Asthenopsis is
also a Solenopleura in a wider sense., The material
differing from Asthenopsis has not been studied in
any great detail.

Stenotheca - A gastropod genus, the Australian SDGCleS of which
(Queensland and the Northern Terrltory; are not yet
studied. There may be more than one genus present,.

syntrophoids - Brachiopods of the superfamily Syntrophoidea are
rare in the liiddle Cambrian of northern Australia,
and are not yet identified generically. (See:
Brachiopoda.

Tomagnostus - See: atavus.
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Triplagnostus Howell - An agnostid genus with Agnostus (or
Ptychagnostus) gibbus Linnarsson as tne types. The
present author regards the genus as a synonym of
Ptychegnostus. However, the name "Triplagnostus" in
connexion with gibbus is also extremely popular in
stratigraphic literature and has to be referred to.
Stratigraphic misunderstandings have arisen when

"Triplagnostus" and T. gibbus are regarded as equival-
ents.

Wimanella ~ A genus of articulate, orthoid, brachiopods. Specific
reletionship of the Australian material is not yet
established.

Xystridura Whitehouse - A genus of paradoxidid trilobites in the
lower Middle Cambrian of Australia. Several species
occur in Queensland, and even more in the Northern
Territory. The genus has a similar range to Redlichia,
but survives the latter. It is an endemic Australian
group. However, its occurrence in Siberia is ind.cated
by a fragment described by Lormontova and placed in
the different (but related) genus Bergeroniellus.
Paradoxidids are usually regarded as indicators of
the Middle Cambrian.

ASPECTS OF INTERPROVINCIAL CORRELATION IIN THE MIDDLE CAMBRIAN

The palaeozoogeographical provinces in question are:
(1) the Acado-Baltic (Richter) or Atlantic Coacstal (Walcott)
Province; (2) the Rocky Mountain Province of North America; (3)
the Oriental or Cathayan Province, which covers Manchuria, China,
Korea, and southern Asia; and (4) the Siberian province.

The most prominent attempt a2t correlation is the North
American Chart No. 1 {{lowell and others, 1944), which puts to-
gether the Acado-Baltic sequence of the 4tlantic coast of North
stmerica and the Cambrian of the Pacific provinces which comprise
the Rocky Mountains. In the North Americen Chart the following
re-arrangements are necessary: (1) in the Acado-Baltic column the
junction-lines between the Zones of Paradoxides hicksi and P.
oelandicus must be brought down to the level of the Pacific
Zacanthoides~Anoria Zone, and the Atlantic sequence nmust be shown
as uninterrupted; and (25 the Paradoxides-zones should be replaced
by agnostid zones and subsequently correlated with them. The
Paradoxides-zones as shown on the Chart do not represent the
sequence in any Buropean type area but are in reality a compromise
between the "European" and the American Acadian sequences. Tne
ranges of the species of Paradoxides vary in different parts of
FZurope, and the species shown in the chart are not ubiguitous:
even more differences in the ranges of the species may be
expected on the opposite coasts of the Atlantic Oceean; besides,
the identification of species is based on material of unequal
quality. It seems that the Paradoxides—zones of Chart No. 1 heve
lost the character of species-zonss and are treated as narrow
"fossil bonds" telescoped together, wiithout consideration being
given to the matter between the *“zones", which may, or may not,
be fossiliferous. :

For the standard column of zones of North America no
general suggestions can ‘be made. Changes in the lower halfl of
the iliddle Cambrian have already been proposed by Lochman,
Rasetti, and, perhaps, others. Some are also indicated in this
paper (e.g. @bove, under Clappaspis)s Another exemple is the
"Elrathia-Triplagnostus-Clappaspis Zone", where an undescribed
"Triplagnostus" seems to have been correlzted with the zone-
fossil Triplagnostus gibbus, disguised under Paradoxides hicksi.
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The main difficulties of correlation have originated in the
incompatible methods of "European' and "Americen" Cambrian study.
In Europe, the stratigraphy has been in the foreground, and the
ranges of the species have been studieds In America, the fauna
described has been referred to formations as "stratigraphic units",
which now necessitates a2 complete re-study to achieve a knowledge
of the real ranges of the fossilse Thus, the Iiddle Cambrian
sequence of the Acado-Baltic Province is ready for stratigraphical
correlations; the Pacific American sequences are moving in the
direction of a similar readiness.

The Middle Cambrian fossils of China, Manchuria, and
Korea, have also been studied and described on a purely formationsl
basgis and are not ready for a detailed correlation. Some aspects
of the zoning have been established by Saito (1934), Sun,and
especially Kobayashi; but the fundamental work of Endo and Resser
(1937) is strictly "American", and their formations give only a
very general picture of the real Middle Cambrian faunal sequence.
Howell's (1947) Cembrian correlation between China and North America
volens nolens follows similar lines.

The Australian Middle Cambrian sequence, for the reasons
stated above, cannot be linked up with the American or the Asian
formations, However, the faunal contents of the localities in
Asia, carefully recorded by Walcott (1913) and others, can be
interpreted in terms of the ranges of genera and species observed
in‘%ustralia, when all the Australian fossils are adequately des-~
cribed,.

Some important consequences of the stratigraphical
details of the charts accompanying this paper deserve mention:-

(1) The lowermost Middle Cambrian is absente Redlichic
idonea and the associzated Re chinensis occur clearly
above the base of the liddle Cambrian and cannot be
considered as Lower Cambrian; according to Saito,

Re chinensis has a wider range downwards, but as
long &s it remains above the "Protolenus”~Zone it is
still Middle Cambrian.

(2) The Leiopyge-laevigata Zone can be conveniently
regorded as upper Middle Cambrian, because in
Australia the fzuna there is definitely of this
character. This is also shown in the North American
Chert Noe. 1, whereas in a later attempt Howell (1947)
regards it as the base of the Upper Cambrian and an
equivalent of the Cedaria-Zone. In north-western
Queensland, at the base of the "Pituri" (inset on
Chart 1), Cedaria-like trilobites occur in associa-
tion with Acado-Baltic trilobites of lower Upper
Cambrian character, above, and indeed well above,
what can be interpreted as the "laevigata-fauna'.
Recently, Wilson (1954) has correlated the laevigata-
Zone of Europe with the American Crepicephalus-Zone,
which 1s above the Upper Cambrian Cedaria-faunae The
only evidence for such an.interpretation is the
occurrence of a single genus, Nasocephalus, below
the laevigata-Zone in Sweden and in EHe Cedaria-Zone
of Texas. Hence, Nasocephalus is a genus of wide
range, not appropriate for long~range correlation on
the zone level,

CAMBRIAN AND PRE-CAMBRIAN RELATIONSHIP

The Cambrian sequence of north-western Queensland is, in
a regional sense, nearly horizontal and is separated from the
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Pre-Cambrian rocks by a great break and a tectonic unconformitye.
The Constance Beds in the north represent a younger part of the
Pre-Cambrian sequence in the region. The Pilpah Sandstone in the
south may be a part of the bulk of older Pre-Cambrian rocks not
differentiated in Chart 1. Between the older, mostly metamor-
phosed, Pre-Cambrian basement and the fossiliferous Cambrian
deposits, a very extensive blanket of non-fossiliferous dolomite
intervenes, which has been designated "Camooweal Dolomite" by the
writer. The Dolomite is approximately horizontal and is
unconformable against the basement. The Cambrian overlaps the
Dolomite non-conformebly, and areal unconformities are also
presente By Australian standards the Camooweal Dolomite must be
regarded as late Pre-Cambrian in age, although the possibility of
its representing a not-yet-determined part of the Lower Cambrian
cannot be denied. The outcrops along the Georgina River at
Camooweal (Lake Francis and Lake Mary) form the type locality of
the Camooweal Dolomite. The rock is a thick-bedded, often
arenitic,dolomite with horizons of chert nodules. Some horizons
seem to indicate an evaporitic origin. Formerly it has been
regarded as Middle Cambrian, cr even Upper Cambrian, in age. The
thickness as seen from numc:": .. bore-~logs is possibly 800-1,000
feets The Camooweal Dolomite is the main rock of the pastoral
area of the Barkly grass plains (Barkly Tableland).

EXPLANATION OF CL TS
CHART 1

N

Middle Cambrian formational sequence in north-western Queensland.
Semi-diagram to show the distribution of formations and the
sequence of zones.)

The thicknesses are only approximate because of the
necessity of subordinating the deposits to the zoning. The total
thickness on the Forty-Mile Plain (from a bore-log) is 800 feet;
the Age Creek Formation is 700 feet thicke. The thickness of the
Split Rock Sandstone is slightly exaggerateds In the Undilla
Basin, moving west and toward the viewer, the thicknesses of the
Age Creek Formation, Currant Bush Limestone, and V-Creek Limestone,
increase greatly. In the opposite direction, the V-Creek
Limestone thins out, being apparently revlaced by a thin sequence
of cherts and siltstone and even grading into the Split Rock
Sandstone. For geographic details see the Sketch lape.

CHART 2

Vertical distribution of fosgils, zoning, and stages, of the
Middle Cambrian and the lower Upper Cambrian segquence in north-
western Queenslande (Although the outlines of the formations
from Chart 1) are heore indic~ted, the fossil ranses are
explicitly not connected with the formations as such. The
arrangement is:- occurrence in verticAal section interpreted as

distribution in the course of time. The stratigraphic eguivalence
of the Currant Bush Limestone (fauns “complefe"ﬁ and the inca
Formation (no polymerid trilobites, agnostids only) is testified
v the equal abundance and ranges of the same agnostid speciese
The zones (species-zones) and their index-fossils
represent the Scandinavian (Westergaard, Tullberg) scale, with
the following Australian peculiarities: (1) Ptychagnostus gibbus
and P._atavus overlap, and each has a wider range; (2)
Ptychagnostus punctuosus and Goniagnostus nathorsti overlap,
because punctuosus reaches a higher level, and, moreover, even in
Scandinavia, nathorsti shows a variation in range; (3)

Hypagnostus parvifrons is not yet identified, but the gap between
atavus and punctuosus represents the zone; (L) the Zone with
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Solenonleurs brachymetope is @ local Swedish develomment; the
species itself is not present in Australia, and the zone coincides

with the lower part of the next higher zone, that of Leiopyge

laevigate; and ?5) fossils of the oelandicus~Stage are not yet

%Qe?tified, and the correlation is palaeontologicelly circunstan-
Lal,

SKETCH HMAP - NORTH-WESTERN QUEENSLAND
AND NORTH-ZASTERY MORTHERN TERRITOZ2Y.

The map shows the »nositions of the localities mentioned
in the text, including the type localities of the Cambrian
formations. "Y. Dip" is an abbreviation of "Yelvartoft Dip." The
position of the sections, Charts 1 and 2, is marked cs a wide
belt, indicating that the sections do not refer to single outcrops,
but are combined from sever.l outcromns.

The following remarks mey co-ordinate the map with Cherts
1 and 2: (1) The Cambrien deposits &t Boxrder -Waterhole extend
&s a narrow belt along Lancewood Creek into the Northern
Territory for several milss. (2) The Lawn Hill-Riversleigh arec
section (Chert 1) also covers the area between Riversleigh and
Redbank Creek. (3) "Redbenk Creek Area on Thorntonia "refers to
the section immediately south of Redbank Creek. (4) "Undilla
Basin between Undilla &nd West Thornton River" refers to the
eastern Horder of the Undilla Basin, from Redbank Creek to the
Barkly Highway, and the arez between V-Creek znd West Thornton
River (Thorntonia is on this river)s (5) The Forty-ilile Plein
section is combined from surface outcrons and the log of the
79-Mile Bore, situated about eight miles west of Inca Creek along
the Barkly Hichway. The Plain itself and the 79-kile Bore are
not marked on the mep, (6) The Whistlers Creek Area section is
simplified by omitting several Pre-Cartbrian highs provruding
through the Cambrian sediments. (7) "Pilpah Range Area" refers
to outerops north of the Pilpah Range »nroper around some Pre-
Cambrian highse The difference of the upner level of Ince Shale
on the two sides of & high only some hundreds feet wide has been
actually observed. (8) "Barkly Downs" refers to the area south
of the Pilpah Range. There is no Cambrian present, and =
horizontal blenket of Camooweal Dolomite is pierced by topographic
highs of folded Pre~Cambrian Pilpah Sandstone.
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Chart 2
IN THE CAMBRIAN OF NW QUEENSLAND

RANGES OF FOSSILS
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, 13« Noew name and unit,

' k, 2 left hand tributary of the ('Shannassey
fmmr on Eamstmm. Dolomite, limestone and sandstone,
Niﬁﬂl& Cambrian, i

guk Pormation. Beetle Creck, west of Mt, I1aa,
nglonerate, chert, siliceocus shale, minor interbeds
of wiliazfisd limestone and sandstone, Lower kiddle
Cambrian,
Applicntion as & Tormational name is new, Previously
g:gdwaa g loeality name or as informal "Boetle Cresk
8",

agﬁgggmggfgg. Hew neme and unit,
szan Cresk, a left-hand tributery of the 8t, Romans

Creek, Kallala, Urandangi sheet. Siliceous shale with
chert interbaaa end & conglomerate at the base, Hiddle
Middle Cambrisn,

Confirmation of this geographic neme is being requested
fronm the Lands Depariment,

: hole Chert., New unit and name, DBorder Waterhols
e -raaf awn fill Sheet, The locality is on the :
Horthesrn warrisavy - Jueenslend Boundaryj the forumation
extends in both directions, Nodular ("brecciated")
chert, aolid chert beds, siliceous shale, and (nsar the
top) limestone with over 504 chert naaulas and inter-
beds, Lower Middle Cambrien (Xyateridurg fsuns),

. “E%ggggg. Township of Camoowsal, Dolomite, Late
Pre-Cambrisn (older than known fossiliferous Cambrian),
The neme is new. Previously confused with “Georgina
Lizestones”, ™Georgina Series", "Barkly OGroup".

one, New unit and name.

- Guryant ”ﬁﬁiéb'r«uk on Thorntonis Ststion., Various
linestones with thln shale intﬁrbaﬁa. Hiddle Middle
Cambrian,

ourtd Limestong, New unit snd name,
Devoncourt Station, sast of Duchess, Hard, slightly
bituminous limestone with marly interbeds. ﬁ&ﬂélw
Cambrien, It containes the fauns of the "Phoidagnostus
Btage™ of Whitehouse.

grpation. HNew unit and name,

73&& "rea. on Yolvertoft Bgation., Bilieeous shale,
siltetone, cherts and limestone, Hiddle Middle
Cambrian,

cpd Shole. New unit and name, -
aneawaud Creek and Waterhole on Gallipoli Ststion,
Northern Territory. However, the unit extends inte
Lueensland, Completely 1ataritiﬁaﬂ ghale and siltetone,
sandy, and celcarecus near the base, Middle Hiddle
Cambrian,

h gk u 2 4 »' Y ﬂﬁ‘w mt ﬁm m;
s¢'6 Yatarhole, headwaters of the C'Shennassey River,
east of Camooweal, Sandetone with plants, MNesozole,




ange Limestons, New unit and name, Mall Change on

A paddock, ruine, end the Hell Change
Waterhels), I.utuiu often lsminated limestone (caleile
utite), Upper ¥iddle Cembrian,

O'Hara Shala., New unit and nems,
' Hara Stetion on Burke River (also a*anm‘  Oap
Selwyn Rangs). Shale with minor chert and sendstone
interbeds, sy Upper Cambrisn,

- New unit and naoe,

Poland Waterhole (Rockholes), hoad of Little Veroona
ﬂmx, esst of Cmmooweal, 51
Mesozolc. ’

ioecus redioclarien shsle,

ate Limestons. New unit and newms,
wﬂhhard& inteybeds., Upper Cambrisn, |
zeek) Forpakion. New neme and unit,

and saloaresus shale. Upper Miadle Gesbrian,

Adtetons, New unit and neme,
Koaring Bore on Devoncourt Steticn, Siltstone with
um ahwtn and sandstone interbeds, Middle Cambrien,

: .3 ed v m nane m@ m&t. '
elwyn Xenge, on Devoncourt Station, Limestone
(aulanmmi end marle, Upper Middle Cembrian,

ogk Sundstons. MNew unit and newe,

ook Waterhole on ¥Weroona Cresk enst of Camocoweal,
ﬁsmﬁswm and siltstone, Uppermoat a;aem Combrisn,
8plit Rook is the locellty of the “Amphotgn Stage®,
of Whitehouse, It has not boeen used "
any formel way in the sense of the &‘imtismphia Code,

stona, New unit and name.,

; boat, & hill on Xsllala Station, Urandangi Sheet,
zaanﬂnttzm md calcarsous sandstone, Middle Cambrisn.
Confirmation for the use of this geographic name

is being requested from the Lands Depsrtument, Jusensland
Fuoe ie well known in the distriot but dces not s ppear
in published maps,

onia Lisestone. How unit mnﬁ nene,
"hopntonia Station, Thiek bedded limestone with
ahwt nodules, lLower Hiddle Cambrian,

ragk 1. gtone. New unit and name,

Val, T mtmiu Station, Flaggy limestone and
mrl. It is essentiplly the "Papyrisnspis Stage”

of whiteshouse, Upper Middile Cambrian,

Creek on Chatsworth mmxm. Rarly limestone |

sls Station, Urandengi Sheet, Limestone

1

1
|
i



Region. Discending order,

&giu rock sendstone is the top, and almost the top
o

Middle Cembrian, -

Mail Change Limestone,

Ves Creek Limestone,

Currant Bush Limestone,

Inea Creek Formation {(repleeing lower levels of the
Curreant Bush Limeetone in the south, and missing
in the north), ,

Baetle Croek Formetion, Thorntonie Limestons end
Border Waterhole Chert, all more or less contempole
ansous devalopmenta,

opes of the Undille Besin,

.

3

2Q
1

*

é& Orosk Formstion replaces all the ﬁmu 1-% on the

Steambont Sandstone, on top. Upper HMiddle Cambrian,

Quita Formstion,

A S aroaionsl brewk interve spondi
An erosional bresk intervenss, corres 8
to the zones with P4 ys ) Bibbug m&u

v P'd . .
Beetls Creex (shele, chert), residuals only,
Thorntonia Limestone, residuals only,

gion,

O'Hara Bhale (lower Upper Cambrian). F
A break seema to be evident, upper Middle |

- Cembrian might be miassing, f

Belwyn Lims stone (the sge is near to Ves Creek l

Limestone) . '

Devoneourt Limestone,

Roaring Bore Biltstone,

Egquivalenta of the Beetle Ureek Form, eto., of the

Inca Creek Forwm,., and of lower part of Currant

Bugh Linestone are missing,

Pomegranate Limestone is above the O'Hara shale

(by fossil evidence),but the field relationship needs

sone more study, The thicknenses at this stage are

omitted 1) beenuse e considerable varistion in

lateral direction is present (for example, Ineca

Formation is petween 0200 faet thiek) and 2) |

bacause A.A, Opik prefers to give final figures in

the future without committing himself to date which

mey have t0 be chenged later, However, most of the

field dsta are slrealdy availabdble in the reports of

1953 sent to the Geological Survey of Gueensland,
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