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APPENDICES 

1. Analyses of opaque mineral sandstones, Kingsfield Beds 
and Waverley Formation. 

2. Chemical analyses of ignimbrites, Isismurra Formation. 

3. Chemical analysis of devitrified glass, Woolooma Formation 
tuff. 

4. Geochronology of Isismurra Formation ignimbrites. 

5. Distribution of fossil species. (tables 2 to 7). 

TABLES 

1. Lower Carboniferous brachiopod zones showing ranges of 
species in the Rouchel district, N.S.W. 

2. Distribution of species in section 1, Dangarfield Formation, 
Glenbawn. For location see Plate 1 or Fig. 6. 

3. Distribution of brachiopods in section 30, Waverley and 
Woo10oma Formations, at Malumla. For location see Plate 1. 

4. Distribution of species in the Woo1ooma Formation in 
section 17 at B~ck Creek, and 44 at Upper Rouche1. For 
location see Plate 1. 

5. Distribution Qf brachiopods in section 6, Woo10oma Formation, 
Stony Creek. 

6. Distribution of species at fossil localities within the 
Scbellyienella cf. burlingtonensis Zone. The localities 
are marked on Plate 1. 

7. Distribution of species at fossil localities within the 
Pustula gracilis zone. The localities are marked on Plate 1. 

PLATES 

Frontispiece. The northwestern flank of the Albano Syncline. 

Plate 1. Figure 1. Looking north-northwest from Curra Keith across 
Glenbawn Dam to the Brushy Hill Anticline. 

Plate 1. Figure 2. Cleaved siltstone in the Goonoo Goonoo Mudstone 
at Lapstone Gully. 

Plate 2. Figure 1. Interbedded purple shale and tuffaceous 
sandstone in the type seotion of the Kingsfield Beds, 
immediately downstream from the outlet of Glenbawn Dam. 

Note: Plates 1 and 2 referred to in the text are a geological map 
and correlation chart, enclosed in back pocket. The plates 
listed in table of contents should be numbered 3-21. 
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Plate 2. Figure 2. An. unreworked airfall crystall-11 thic tuff 
from locality 1-1, Kingsfield Beds. 69/82/0001, plane. 
polarized light, X 60. 

Plate 3. Figure 1. Oolites with nuclei of terrigenous fragments 
in the Brushy Hill Limestone aember of the Dangarfield 
Formation; 69/82/0008, locality 1-9, ,lane ·polarized 
light, X 73. 

Plate 3. Figure 2. An exposure of the Brushy Hill Limestone south 
of the wall of Glenbawn Dam. 

Plate 4. Figure 1. Looting east across GlenballD Dam. The 
Dangarfield Formation, comprising soft mudstones 
(foreground) and resistant sandstones, is overlain near 
the top of the scarp by the Isismurra Formation. 

Plate 4. Figure 2. A view south of the previous figure showing 
mudstone and a resistant ridge of sandstone in the 
Dangarfield Formation. 

Plate 5. Figure 1. Fine-grained lithic sandstone with a chloritic 
matrix, 10ca11 ty 1-13, Dangarfield Formation. 69/82/0011, 
plane,polarized light, X 73. 

Plate 5. Figure 2. Coarse-grained feldapathic sandstone with a 
cement of calcite from resistant ridge-forming beds at 
locality 1-20, Dangarfield Formation. 69/82/0016, 
crossed nicols, X 44. 

Plate 6. Figure 1. Plane-bedded pebbly sandstone in the Waverley 
Formation (Section 47) at Sandy Creek. 

Plate 6. Figure 2. Epsilon cross-bedding in the Waverley Formation, 
locality 39-11, Back Creek. 

Plate 7. Figure 1. A cliff of sandstone in the Waverley Formation 
on the southern bank of Rouchel Brook at the eastern 
extremity of the map sheet. 

Plate 7. Figure 2. Thinly bedded siltstone towards the top of the 
Waverley Formation, Section 39, Back Creek. 

Plate 8. Figure 1. Poorly sorted lithic sandstone with a chloritic 
matrix from the base of the Waverley Formation; 70/82/0121, 
Locality 24-1, plane·polarized light, X 73. 

Plate 8. Figure 2. Lithic sandstone with cements of chlorite and 
heulandite, locality 24-10, Isismurra Formation; 70/82/0136, 
plane polarized light X 57. 
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Plate 9. Figure 1. Coarse-grained Ii thic sandstone from near the 
top of the Waverley Formation in Section 42 at 'Waverley'. 
The cement consists of pale-green chlorite, heulandite, and 
minor calcite. 70/82/02,8, plane polarized light, X 57. 

Plate 9. Figure 2. Skeletal calcarenite from the Waverley Formation 
(basal part of Section 30) in the eastern part of the 
Rouchel district. 70/82/0147, locality 30-1, plane polarized 
light X 60. 

Plate 10. Figure 1. Li thio sandstone with detrital calcite and 
,fragments of micrographic gran! te from the lower part of 
the WooloomaFormation at Malum1a (Section 30); calcite, 
chlorite and heulandite replace a fine-grained matrix. 
70/82/0153, locality 30-8, plane .polarized light, X 44. 

Plate 10. Figure 2. Poorly sorted lithic sandstone from near the 
top of the Woolooma Formation at Mt Scrumlo 70/82/0160, 
locality 32-5, plane.polarized light, X 73. 

Plate 11. Figure 1. Vi tric crystal-lithic tuff in the Woolooma 
Formation at Back Creek (Section 17). The tuff is interbedded 
with fossiliferous siltstone and may be a lateral equivalent 
of the Oakfields ignimbrite Tongue of the Isismurra 
Formation. 70/82/0141, locality 17-9, plane polarized 
light, X 73. 

Plate 11. Figure 2. Sandy skeletal calcarenite from the Woolooma 
Formation (Section 6) at Stony Creek. Allochemical grains 
are rimmed by dark brown algal layers. 69/82/0050, 
locality 6-12, plane polarized light, X 44. 

Plate 12. Figure 1. Ayr Conglomerate member of the Isismurra 
Formation exposed in a road cutting 4 km southeast ot 
Rouchel Brook village. 

Plate 12. Figure 2. Stringers of conglomerate in zeoli tic lithic 
sandstone in the Isismurra Formation at the base of Section 
17, Back Creek. Locality 17-2, western side of anticlinal 
nose. 

Plate 13. Figure 1. Cliffa ot Curra Keith Tongue on the north­
western slope of Benmore. 

Plate 13. Figure 2. The Oakf'ields Tongue forming the dip-slope on 
Wallaby between Aberdeen and Rouchel Brook village. 

Plate 14. Figure 1. Non-welded ignimbrite from the Curra Keith 
Tongue, Isismurra Formation. 70/82/0072, from section 100, 
eastern side of Lake Glenbawn, plane polarized light, X 60. 
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Plate 14. Figure 2. The same, showing relatively ooarse 
microcrystalline groundmass, some of which may be vapour­
phase crystallization which originally cemented the 
rock. Crossed nicols. 

Plate 15. Figure 1. Thoroughly welded ignimbrite from the Oakfields 
Tongue, Isismurra Formation, near Native Dog Gully. 
70/82/0106, plane polarized light, X 57 • 

. Plate 15. Figure 2. Non-welded ignimbrite from the Oakfields 
Tongue, Isismurra Formation.;. hornblende in this rock 
has given K/Ar dates of 308-and.309; 6 my (APP911dix .4), 70/82/0107 
from Sandy Creek near "Arkana", ploe polarized light, 
X 44. 

Plate 16. Figure 1. Slightly welded i~mbri te from ignimbrite 
Jl., Isismurra Formation. 70/82/0204, near Bonans Creek 
village, p-llartCll"polar1zed light, X 60. 

Plate 16. Figure 2. Zeoli tic lithic sandstone from the Isismurra 
Formation (Section 37) at "Mullee". 70/82/0169, 
locali ty 37-5, plane -polarized light, X 73. 

Plate ,17. Figure 1. Low~rmost Native Dog Member, Isismurra Formation, at 
Darkie near McCullys Gap. 

Figure 2. Looking east-southeast from ignimbri tei: , 
near the Rouchel Brook - Bowmans Creek Road, towards 
undifferentiated Upper Carboniferous sediments which 
overlie the Isismurra Formation. 

Plate 18. Figure 1. The Davis Creek Syncline viewed from Mt Scrumlo. 
The strongly ribbed ridge in the middle distance is a 
fault block containing Isismurra Formation. 

Plate 18. Figure 2. The southern margin of Brushy Hill Anticline 
exposing volcanics in the Kingsfield Beds, and the over­
lying Brushy Hill Limestone member of the Dangerfield 
Formation; looking north from the axis of the Albano 
Syncline. 

Plate 19. Looking south from the southern margin of the Brushy Hill 
Anticline to the closure of the Albano Syncline. 

FIGURES 

2. 

Locali ty map. 

Geological setti~ of the Rouchel district; modified 
from Voiaey (1959), the Tectonic Map of Australia and New 
Guinea (1971), and Scheibner & Glen (1972). A = Armidale. 
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6. 

8. 

9. 

10. 

11. 

12. 

14. 

15. 

16. 

Distribution of Upper Devonian and Carboniferous 
formations in the Rouchel district. 

Correlations of Upper Devonian and Lower Carboniferous 
formations in the Rouchel district. 

Location and stratigraphy of the t,ype section of the 
Goonoo Goonoo Mudstone; after Crook (1961) and Manser 
( 1967; 1968) • 

Location o~ measured sections through the Dangarfield 
Formation. 

Columnar section of Dangarfield Formation and Isismurra 
, Formation measured from the northern end of the Brushy 
, Hill Anticline towards Gundy. (Se& Fig. 6 for location). 

Geological map of the 'Waverley' district aho'lling the 
location of section 42. Geology modified from Hanser 
( 1968). 

Location and stratigraphy of section 58, measured south­
west of Benmore. 

Positions of middle Visean shorelines in the Rouchel 
district. 

Stratigraphic relationships of un! ts wi thin the Isismurra 
Formation; not to scale. 

Simplified geology of the Upper Carboniferous and Permian 
rocks in and adjacent to the Rouchel district; modified 
from Packham (1969, p. 314). 

Palaeogeographic recoDStructions of the Lover Carboniferous 
of the Rouchel district: J., Early Tournaiaian; B, Late 
'l'ournaisian - Early Vis~an; C, Early Viadan; D, Middle 

I La I Visean; E, te Kiddle - ?Late Visean. 

Strike and plunge of major folds in and adjacent to the 
Rouchel district; comPiled mainly from Osborne (1929, 
1950a) and Manser (1968). Names in brackets vere used 
by Osborne, but are now cODSidered inappropriate. 

Contoured lower hemisphere pro~ections of ~les to bedding 
planes; j3 is pole for girdle (dashed line) along which 
maxima lie: A, 45 poles to bedding planes in the Brushy 
Hill Anticline and synclines at Logans Mountain, Page 
Mountain and Sugarloaf: B, 167 poles to bedding planes in 
the Bowm&ns Gully Syncline and Woolooma Anticlinorium. 

Strikes of 2090 faults and fault segments plotted at 5-
degree class intervals. 



SUMMARy 

The Rouchel district is in the upper Hunter Valley of New South 
Wales, about 100 km northwest of Newcastle. The exposed sequence of Lover 
Carboniferous, and probable Upper Devonian, rocks in the district is 
between 4000 and 4500 m thick and has been divided into the Goonoo Goonoo 
Mudstone, Kingsfield Beds (new name), Dangarfield Formation (new name), 
Waverley Formation, Woolooma Formation (new name), and Isismurra 
Formation. The Brushy Hill Limestone is a member of the Dangarfield 
Formation, and the Ayr Conglomerate and Native Dog Member (new name) occur 
in the Isismurra Formation, the Native Dog Member splits into the Curra 
Keith and Oakfields Tongues (new names). 

The Goonoo Goonoo Mudstone consists mainly of unfossiliferoUB 
marine mUdstones and greywacke, and is probably of late Devonian and early 
Carboniferous (Tournaisian) age. Unfossiliferous sandstones and volcanic 
rocks, probably mainly nonmarine, which occur in the vicinity of Lake 
Glenbawn, are assigned to the Kingsfield Beds; these are also probably 
late Devonian and Tournaisian. !he Kingsfield Beds are overlain by the 
early Tournaisian to early Vis-ean Dangarfield Formation, mainly marine 
mudstone, siltstones, and limestones; the Brushy Hill Limestone occurs in 
the lower part of the Dangarfield Formation. Part of the Dangarfield 
Formation is laterally equivalent to the late Tournaisian to early Vis'an 
Waverley Formation, a uni t composed mainly of marine and nonmarine 
sandstones and conglomerates, which overlies the Goonoo Goonoo Mudstone. 
The Isismurra Formation, mainly nonmarine zeolitic sandstones, conglomerates 
and ignimbrites,overlies the Waverley and DangarfieldFormations. Parts 
of the Isismurra Formation are laterally equivalent to marine mudstones, 
siltstones and sandstones in the Woolooma Formation. The Ayr Conglomerate 
occurs at, or near, the base of the Isismurra Formation, and is overlain 
by ignimbrites of the Native Dog Member in the west-central and southwestern 
Rouchel district. Eastwards the Native Dog Member splits into the Curra 
Keith and Oakfields Tongues, both dominated by ignimbrites; unnamed 
ignimbrites occur higher in the Isismurra Formation. Ignimbrites from 
the Isismurra Formation give radiometric ages ranging from 308 to 319 
million years. 

Marine Lower Carboniferous rocks in the Rouchel district contain 
brachiopods and other fossils of the late Tournaisian to early Vis~an . 
Scheltwi~ella cf burlinstgn'psis Zone, the early Vis'an Pustula gracilis 
Zone new, the middle Visean Orthotetes australis Zone, and part of the . 
late middle Vis'an Delepinea aspinosa Zone; the early Tournaisian 
Spirifer ~ Zone probably also occurs. nata from the Rouchel district 
indicate that the~ Zone should be based on fossils from the upper 
Tulcumba Sandstone and Lower Namoi Formation, or their equivalents, and 
the limits of the ~ Zone have been clarified. 

Folds in the Rouchel distriot define three structural trends. 
The northwest to north-northwest Brushy Hill Trend and the northeast to 
north-northeast Woolooma Trend are probably primary; the variable Davis 
Creek Trend· probably results from intersection of folds parallel to the 
primary trends. Faults in-the Rouchel district are all high-angle at the 
present level of exposure. All faults and folds are geometrically. 
interdependent, suggesting that a regionally constrictive stress deformed 
the district, presumably during the Hunter-Bowen Oro~. 



INTRODUCTION 

The Rouchel district is in eastern New South Wales'2about 100 km 
northwest of Newcastle, and occupies an area of about 1200 kID between 
the towns of Parkville, Scone, Aberdeen, and Muswellbrook in the vest. 
and the Mt Ro~al Range in the east (Fig. 1). Carboniferous sediments 
and volcanics in the Rouchel district are part of the New England Belt 
of the Palaeozoic Tasman Geosyncline (Fig. 2)~ During the earl~ Palaeozoic 
the Tasman Geosyncline, an orthogeosyncline as defined by Ka~ (1951) p 

contained the Lachlan and Nell' England Belts; the Lachlan Belt ceased to 
be a part of the geosyncline after the Middle Devonian Tabberabberan 
Orogen~, but geosynclinal conditions perSisted in the New England Belt 
until late in the Palaeozoic. Throughout the late Devonian and early 
Carboniferous, the Rouchel district ~ccupied a subsiding shelf, previously 
termed the Tamworth Trough, adjac~~t to, ~d east of, the Tabberabberan 
orogen. Conditions of sedimentation on the shelf were, in general, 
initially, marine but later became progressively non-marine from west to 
east; a sequence totalling between 4000 and 4500 • in thickness was 
deposited between the late Devonian or early Carboniferous and the medial 
early Carboniferous (middle Vilf'ean). . 

Three main sedimentary facies are recognized in the Rouchel 
district: (a) marine deepwater mudstone with minor greywacke and lithic 
sandstone of probably late Devonian to early Carboniferous age; (b) 
marine shallow water mudstone, 11 thio sandstone, and limestone of 
Tournaisian and Visean age; and (c) terrestrial sandstone, conglomerate, 
shale, and volcanics of possibly late Devonian to early Carboniferous 
age, and late Tournai s:l. an to Vis6an ageo The oldest rocke, 'Which are 
late Devonian to early Carboniferous in age p comprise deepwater mudstone 
in the east, and terrestrial sandstone, shale, and volcanics in the vasto 
They are succeeded by early to middle Tournaieian shallow-water marine 
mudstone, lithic sandstone, and limestoneo Regressive terrestrial sediments 
and volcanics spread eaatw$rds across the region during the late 
Tournaisian and Vis'an, intertonguing with the shallow-water marine 
sediments, and finally covering the shelf area. Stratigraphic relation­
ships between the various units are indicated in figures 3 and 4. 

The Carboniferous rocks in the Rouchel district were deformed 
by the middle to late Permian Hunter-Bowen Orogeny and now constitute an 
area of irregular folding between the 'Basin Belt' and the 'Western Belt 
of Folds and Thrusts' on the Bouthwesternmargin of the Nell England Belt 
(Fig. 2). 

Location and access 

The Rouchel district is ~ed after the villages of Rouchel 
Brook and Upper Rouchel. In this report the term refers to an area of 
about 1200 km2 between latitudes 32° 16' and 310 59' south and longitudes 
1500 50' and 151 0 15' east (Plate 1). Host of our discussion is concerned 
wi th an area of about 950 km2 lfhich has been mapped in detail. 
Topographic map coverage is provided by parts of the Wingen, Macqueen, 
Scone, Woolooma, Muswellbrook, and Camberwell 1:63 360 sheets and parts of 
the more recent Aberdeen, Seone, Parkville, and Waverley 1:31 680 sheets. 
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The Rouchel district 1s drained by the Hunter River and its 
tributaries; the major streams include the south-flowing Dut Brook, 
K:f.n8dom Ponds, and Pages River, the west-flowing Stewarta Brook, Back 
Creek, Rouchel Brook, Davis Creek, Sandf Creek, and Muscle Creek, and 
the southwest-flowing Poy Brook (Fig. 1). Damming of the Hunter River 
at Glenbaw has produced Lake Glenbawn, designed for flood Ili ti gati on 
and irrigation. Drainage throll8hout most of the Rouchel district is 
in a relatively juvenile state of development;iDcised meanders and 
terraces along DI&DY of the main watercourses suggest that rejuvenation 
has taken place. More mature drainage patterns are common in the 
western part of the district. 

The lowest elevations in the Rouchel district, below +250 m, 
are in the west, between Aberdeen and Parkville where the terrain is 
undulating. East of the New England Highway and the MaiD Northern 
Railway the terrain is rugged, and the summits of Scone Mountain, The 
Colonel, and Bells Mountain rise to above 650 m. Ma%imum elevations 
of above 1 200 m are reached in the Voolooma Range in the eastern 
Rouchel district. The form and trend of major topographic features 
are commonly controlled by the underlying strata. Much of the land 
has been partly or wholly cleared of trees, although there are still 
heavily timbered ridges and mountains in the vest, and rough forest 
country to the east towards the Mt Royal Range. 

The Rouchel district is reached by the New England Highway, 
which connects sealed minor roads along the valleys of Pages River, 
Bunter River, Stewarts Brook, Rouchel Brook, Sandy Creek, and Muscle 
Creek. The sealed minor roads in turn connect a network of unsealed 
minor roads and tracks throughout the district so that all parts are 
relatively easily accessable to 4-wheel-drive vehicles. Most of the 
population in the Rouchel district is concentrated in the west 
between Aberdeen, Scone, and Parkville. Farms and small villages are 
scattered throughout the district, but are less common towards the 
east. Many small villages, notably Davis Creek and Dunbar Creek, no 
longer exist; they provide useful reference points and are mentioned 
throughout the text. 

Previous investigations 

The earliest vork in the Rouchel district was that of David 
(1887), who reported on the limestone and ironstone near the head of 
Limestone Creek. The most important early work vas that of Osborne 
(1928&, 1928b, 1929), which comprised reconnaissance mapping in the 
Rouchel district as part of a study of the Hunter-Manni~-Myall 
province; a synthesis of his work was published in 1950 (Osborne, 195~. 
Osborne (1950b) also recognized that ignimbrites were present in the 
'Kuttung' rocks of the Rouchel district. Most of the geological data 
on the Rouchel district quoted by recent workers ~ Packham, 1969) 
are from Osborne's publications. Branagan et ale 11970) have recently 
published a short account of the geology of the Glenbavn area. 
Palaeontological studies of Lower Carboniferous fossils, mainly from 
Cameron Bridge at Opper Rouchel, and Stony Creek near Rouchel Brook, 
.bave been made by Etheridge (1891), Crockford (1947), Campbell (1955, 
1956), and Campbell & Roberts (1964). Manser (1967) mapped the northern 
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part of the Rouchel district as part of a more extensive study of the 
adjoining Wingen district; his work has so far been ~ublished only in 
the form of a map and explanatory notes (Manser, 1968). The geological 
setting and evolution of the New England Belt have been outlined by 
Voisey (1959)~ Brown, Cam~bell~ & Crook, (1968), and various authors in 
Packham (1969); Oversby (1971), Solomon & Griffiths (1972), and 
Scheibner & Glen (1972) have tentatively explained many aspects of the 
Tasman Geosyncline in terms of, plate tectonics. 

Purpose and scope of study , 

Our study of the geology of the Rouchel district was made to 
clarify the succession of Lower Carboniferous brachiopod zones in New 
South Wales, and to determine the time relationships between Lower 
Carboniferous marine and non-marine facies; the project constitutes part 
of a long-term investigation of the Carboniferous geological history of 
the New England Belt being carried out by Roberta. The brachiopod zones, 
which provide the time framework for the Carboniferous marine sediments 
of the belt, required more precise definition based on an accurate 
knowledge of the stratigraphiC ranges of their constituent species. At 
the time our study began, the succeSSion of Lower Carboniferous 
brachiopod zones was well known in only two areas in New South Wales; 
the Gresford-Dungog district (ROberts, 1965a),and the region surrounding 
the Werrie and Belvue Synclines west of Tamworth (Campbell & Roberts !a 
Packham, 1969; Campbell et al., 1969). Work in Queensland by McKellar 
( 1967), and a synthesis of eastern .Australian Carboniferous marine 
invertebrate data by Campbell & McKellar (1969) suggested that the zones, 
and in some cases the stratigraphy of the areas from which they were 
recognized, required revision; for instance, Campbell & MoKellar treated 
the Ortbotetesaustralis, Delepinea aapinosa and Rbipidom§llafortimusgQla 
Zones as a. 'natural 'group' , and suggested that they may in the future be 
relegated to subzonalstatus. Suoh a broad group of faunas could not 
provide the accurate ,time control required to understand the development 
of the late Lower Carboniferous portion of the New England Belt; our work 
was aimed at clarifying the relationships of the lower two zones. 

The Rouchel district was chosen for study because of previous 
reports of abundant faunas (Osborne, 1950a; Campbell & Roberts 1964); 
because the wider east-west distribution of Lower Carboniferous sediments 
than elsewhere in the Western Belt of Folds and Thrusts might portray 
variations in facies; because of abundant easily mappable ignimbrites 
which would outline the structure and the lateral relationships between 
marine and non-marine units; and because it was midway between the 
Gresford-Dungog and Werrie-Belvue areas. New information from the 
Rouchel district is currently being used by Roberts (in prep.) in a 
revision of the Gresford-Dungog district and in the study of the country 
between Salisbury and Brownmore. 

Fieldwork totalling approximately 12 man-months was carried out 
between late 1969 and early 1971. Geological data were plotted on to 
air-photographs at soales of 1:20 000 and 1:40 000. Stratigraphic seotions, 
many of which are shown on Plate 2, were measured with a tape and Abney 
level, or a 5-foot (1.524 m) Jaoob's staff. Interpretation of the geology 
from air-photographs preceded, and was concurrent with, field mapping, but 
the results were found to be unreliable. Air-photo interpretation has been 
used to locate the boundaries of Tertiary volcanics and Quaternary alluvium, 
and to locate some of the f~ults. Most dip measurements were made in the 
field, and are accurate to _50; these were augmented with determinations 
from air-photographs USing floating marks '(Mafti, 1969). 
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PlateS1 and 2 sUlllll&rize many of the data collected in this 
study. The brachiopod zones ah01llL in Plate 2 are Concurrent-range Zones 
in terms of the British StratigraphiC Code (George, et al, 1969); each 
is characterized by brac~opods with overlapping ranges and is named 
from a distinctive species. '?he vertical extent of each zone is shom 
on Plate 2. Stratigraphic un1 ts have been defined in accordance vi th 
guidelines laid down in current stratigraphic codes. Some of the 
formations were originally named by Manser (1967), and are used in the 
Vingen 1 :100 000 Geological Map (l(anser, 1968); these units are 
inadequately defined in terms of the Australian Stratigraphic Code 
because they lack type sectiou. In the case of the Vaverley Formation, 
we formally designate a type section for one of Manser's formations. 

Clastic sedimentary rocks are described as fine, medium, or 
coarse-grained according to Wentworth's (1922) grade scale. The 
description of bedding thicknesses is informal, although close to that 
proposed by Ingram (1954). Rock colours are also informal; , olive' refers 
to olive green, corresponding appronma tely to 'srayish olive green' in 
the Geological Society of America's Rock-color Chart. Values for the 
roundness and sphericity of clastic grains in sedimentary rocks vere 
estimated using the chart in Krumbein & Sloss (1963, p. 111). Field 
numbers recorded on Plate 2 refer to horizons or localities where data 
were collected, and in many cases correspond to sample numbers. All 
fossil collections are identified by field numbers. Samples which have 
been thin-sectioned, analysed, or dated have, in addition to a field 
number, a registered BMR number, also shown on Plate 2 where appropriate. 

The term 'ignimbrite' is used throughout to mean the same as 
'ash-flow tuff' as defined by Ross & Smith (1961). The terms 'arenite', 
'sands tone', and 'greywacke' are used as defined by Crook (1960). The 
compositiOns of plagioclase feldspars was estimated from the extinction 
angles of twin lamellae, and the determina ti ODS g1 ven are preliminary. 

Although the work has been done jOintly throughout there are 
some areas of specific responsibility. Roberts has carried out most of 
the work on the Dangarfield Formation, Waverley Formation, Woolooma 
Formation, palaeontology, and biostratigraphy; he will report on the 
systematic palaeontology in the future. Oversby has been largely 
responsible for the work on the Goonoo Goonoo Mudstone, Kingsfield Beds, 
Ieismurra Formation, undivided Upper Carboniferous and Permian rocks, and 
structural geology. 
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STRATI GRAm! 

INTRODUCTI ON 

" Lo~er Carboniferous rocks in the Rouchel district ~ere mapped 
by Osborne (1928& & b p 1929p 1950a)9 on the basis of their inferred 
deposition in either a marine or non-marine environment p as Burindi or 
Kuttung 'Series' 0 \1e consider that the terms Burindi 8lld Kuttung should, 
be discarded as stratigraphic names because they have become confusing 
and cannot be applied to detailed local stratigraphyo Where appr9priatep 
~e.have used the stratigraphic nomenclature established by Crook ~1961) 
and Manser (1967 p 1968) in the trillgsn distrt ct p ~hich adjoins the 
Rouchel district in the northo Manser named and briefly described the 
~averley and Isismurra Formations in the explanatory notes to the Wingan 
1:100 000 GeolOgical Map (Mmnserp 1968)0 Both formations &rep hoveverp 
inadequately documented because they lack type sectionso We have used 
these names p after an examination of the type &ralMJ (Manser 0 1967) p and 
have nominated a type section ·for the ~averley Formation; ~e have been 
unable to establish a type section for the Isismurra FormatioDo The 
status of the Ayr Conglomerate is changed from that of a formation in 
PIansero /I nomenclature to that of a memberm thin the Isisll1UTa Formationo 
The Goonoo Goonoo ~dstone of Crook (1961) is used in preference to 
N&nseros Glenla~ and Martindale Mudstones. . 

Nenly nued stratigraphic units in the Rouchel district include 
the Kingstield Bedsp Dangarfield Formationp and . l:fo01 0 OIiJa Formationo lie 
define the Brushy Hill Limestone (Osborne p 1950a) as a member of the 
Dangartield Formationo The Wative ~g Hemberp Curra KM th Tongue and 
Oakfielda Tongue are also ne~ and are igDimbri te-dominated units m. thin 
the IsisJlllUTa Formationo 

ooomoo GOONOO MUDSTONE 

. In the Rouchel district the Goonoo Goonoo Jiudstone (Crook!) 1961) 
comprises an incompletep poorly exposed succession of oliveo bromlp and 
blue mudstones ~th interbedded arenites (both gre~&ckes and sandstones 
ssnsu Crookp 1960)0 The Goonoo Goonoo Mudstone crops out in the north­
central part of the Rouchel district p ~here it is overlain by the 
sandatone-dominated Waverley FormatioD; the top of the GoODOO Goonoo 
Mudstone is placed at the horiBan ~here sandstone first predominates over 
mudstone 0 The base ot the Goonoo Goonoo ~udstone is not exposed in the 
Rouchel districto 

The Goonoo Goonoo Nwistone is replaced 19outh\1estuards by the 
louer and middle parts of the D~garfield Formationp probably b.f lateral 
gradation 0 This gradation is Dot exposed p but must take plac~ ·across Q 
north-northuestcot%'ending line betueen the upper reaches of Lake Glenbam 
and Rouchel Brook village (Plo 1) 0 The Goonoo Goonoo I-hldstone prooobly . 
also pasS0S laterally into the KiDgefield Bedso The Ninisum exposed 
thickness of the Goonoo Goonoo awistone in the Rouchsl district il9 Qbout 
400 mp measured to the south-uest of the summit ot Benmora (Pl o 2p Section 
59); thicker sections may be pr~sent near Belltreaalp but the PGnlcity of 
exposure and structural cOliiplications in that area prevent the mee.surement 
of detailed sectionao No diagnostic fosm.18 ~ere fOtmd in the GOOllOO 
Goonoo lIIudstone p and hence its &ge must be inferredo 
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The Goonoo Goonoo Mudstone outcropping around Belltrees was 
mapped by Manser (1967, 1968) as two separate formations, the Glenlawn 
Mudstone and Martindale Mudstone. The only obvious difference between 
rocks assigned to the two formations is that those mapped as Glenlawn 
MUdstone are more intricately sheared than those of the Martindale 
Mudstone; this difference is probably explained by their location in 
a belt of shearing extending from just east of 'Glen Rouchel' to the 
type area at 'Glenlawn'. Because we were unable to distinguish between 
the Glenlawn and Martindale Mudstones on an objective basis, we have 
applied Crook's name Goonoo Goonoo Mudstone to the mudstone succession. 

Tvpe section 

The type section of the Goonoo Goonoo Mudstone is along Timor 
Creek and its tributaries, from 15309235 to 19159290 (Timor 1:31 680 
sheet); the formation consists predominantly of olive green and brown 
mudstones, and is 3450 m thick (Crook, 1961). The Goonoo Goonoo Mudstone 
is underlain by greywacke (sensu Crook, 1960) and conglomerate, with 
interbedded mudstone, and is overlain by coarse conglomerate and 
sandstone. Arenite and conglomerate units within the mudstone succession 
were not named in the type area. 

Manser (1967, 1968), worldng in the type area of the Goonoo 
Goonoo Mudstone, subdivided the succession into several separate 
formations (Fig. 5). Manser's Lincount Mudstone, Sutcliffe Conglomerate, 
Glenlawn Mudstone, Dancing Dicks Conglomerate, Martindale Mudstone, and 
lowermost Waverley Formation all fall within Crook's type GQonoo Goonoo 
MUdstone. in the Timor district. We are uncertain of the validity of 
these formations becausethe conglomerates defining the boundaries of the 
mudstone units are frequently absent owing to their limited lateral 
extent. 

Section 42 

Section 42 extends from near the head of Spring Gully, about 6 km 
southwest of 'Waverley', to the Isis River near 'Glenugie' (113535 to 
043479, Waverley 1 :31 680 sheet) (Fig. 8). The base of the section coincides 
with the base of the Martindale Mudstone of Manser (1968). 

The lower 1350 m of Section 42 (Pl. 2) is dominated by olive, 
brown, and blue mudstone which weathers pale green and buff. The mudstone 
is poorly fissile, and consists of poorly developed laminae and thin beds 
of alternately coarse and fine;..grained terrigenous material ranging in 
size from clay to fine sand. Laminae and beds containing relatively 
coarse material weather to lighter colours than those containing fine 
material. The mudstone is cut by one or more fracture cleavages, of 
unknown structural Significance, and on weathering tends to break into 
small chips. Identifiable terrigenous grains in the mudstone are 
predominantly andesine (approximately An 6) and rock fragments, with 
subordinate orthoclase, microperthite, q~artz, biotite, and hornblende. 
Grains of andesine, orthoclase, microperthite, biotite, and hornblende 
are commonly altered, and are angular to subrounded (maximum roundness 
about 0.5) with a spheriCity of 0.5 to 0.7. The mudstone has a clay-sized 
matrix containing scattered carbonaceous fragments and claystone chips. 
Many of the laminae and thin beds in the mudstone are graded, and locally 
cross-laminated and slump-folded. 
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Many of the arenites interbedded with the mudstone are 
crudely graded, and were probably deposited by turbidity currents; 
they are thus greywackes as defined by Crook (1960). Arenites which 
are not graded and which locally contain planar cross-beds are 
increasingly common towards the top of the Goonoo Goonoo Mudstone; these 
arenites were probably de~osited by traction currents and are thus 
sandstone~; sensu Crook (1960). All arenites in the Goonoo Goonoo 
Mudstone are fine to coarse-grained, medium to thick-bedded, and green, 
brown, or blue in colour. The arenites contain the same suite of 
terrigenous grains as the mudstones, and range from almost pure 
feldspathic to litho-feldspathic types; they have a variable proportion 
of clay matrix which is partly replaced by carbonate. Rock fragments 
in the arenites are devitrified glassy volcanics with andesine 
phenocrysts, and textural andesites and trachytes, also with andesine 
phenocrysts. A similar suite of rock fragments, ranging from pebble to 
cobble size, is present in the conglomerates, as well as clasts of 
lithic-crystal tuffs, litho-feldspathic sandstones, white and pink 
micrographic granites, and aplite. Some of the volcanic clasts contain 
epidote. The plutonic and epidote-bearing volcanic clasts were probably 
not derived from a local source. The clasts in the conglomerates have 
a roundness of 0.7 to 0.9, and a sphericity of 0.3 to 0.9. 

The Duxford Member of Manser's Martindale Mudstone, between 
950 m and 1030 m above the base of Section 42, contains interbedded 
mudstone, and clasts of crystal lithic tuff and arenites (probably both 
sandstone and greywacke). The crystal-lithic tuffs contain fresh 
angular feldspar (predOminantly andeSine, with subordinate orthoclase and 
microperthite), rock fragments, up to ~ fresh hornblende, and rare 
bioti tee 

The mudstone succession in Section 42 is overlain by conglomerate 
assigned to the Waverley Formation. The conglomerate probably has an 
erosional base, but there is no evidence indicating a major disconformity. 

Belltrees area 

A conglomerate within the Goonoo Goonoo Mudstone, assigned to 
the Duxford Member of the Martindale Mudstone by Manser (1967, 1968), 
crosses the Gundy - Belltrees road at 428085 (Waverley 1:31 680 sheet) and 
dies out about 1 km southwest of the road. Another conglomerate, identical 
with the 'DuxfordMember', appears near the top of the mudstone succession 
about 1 km southwest of the Gundy - Belltrees road, and can be traced to 
the Hunter River, where it is about 30 m thick. Small lenses of muddy 
limestone are present within the Goonoo Goonoo Mudstone in the Belltrees 
area. Mudstone with interbedded feldspathic greywackes is exposed along 
the Gundy - Belltrees road,at, and near, 436097 (Waverley 1:31 680 sheet). 
The greywacke beds are up to 15 cm thick and are crudely graded from 
medium-grained at the base to fine-grained at the top; they probably 
represent distal turbidites (K.A.W. Crook, pers. comm., 1971). The Goonoo 
Goonoo Mudstone in the Belltreee area is rarely well exposed, has no 
persistant mappable marker horizons, and is cut by many faults; the total 
stratigraphiC thiclaless is unknown. 



Section 59 

The Goonoo Goonoo Ibldstone is poorly to lIloderatley veIl 
exposed in the lower 390 III of Section 59 (Pl. 2) which 1fa8 measured 
from a fault near the Hunter River, 8 km southwest of Belltreea, to 
the crest of the ridge 3 km southwest of the sumadt of Benmore (060369 to 
080342, WooloOJla 1:63 360 sheet). The Goonoo GOonoo Mudstone is 
overla.1n vi th apparent conform1 ty by medl. um to coarse-grained thick-bedded 
buff, pink, and green lithic sandstones of the Waverley Formation. · The 
Goonoo Goonoo Mudstone in Section 59 is lithologically identical with 
that already described from Section 42 and the Belltrees area. 
Unidentifiable plant fragments are present near the base of Section 59. 

About 2.5 km southwest of Section 59 the Goonoo Goonoo Mudstone 
is cut out by faults. About 1 km farther to the southwest the Dangarfield 
Formation underlies the Isiamurra Formation, in the same stratigraphic 
position as the Goonoo Goonoo MUdstone and Waverley Formation in Section 
59; this suggests that the Goonoo Goonoo Mudstone and Waverley Formation 
both pasa laterally into the Dangarfield Formation (see p. 12). . 

No diagnostic fosails have been found in the Goonoo Goonoo 
Mudstone in the Rouchel district; the age of the formation must therefore 
be inferred from its relationships to fossiliferous formations. In 
Section 58, measured parallel to and about 2 km southwest of Section 59, 
the Schelillienelia cf. burliWQA'PAis and PuStu1t graCilis Zones are 
tentatively identified in the Vaverley Formation in Plate 2 the positions 
of the zones have been extrapolated into Section 59). The upper part of 
the Goonoo Goonoo Mudstone to the southwest of Benmore is thus of 
SchellVienella cf. burlingtonlD,a:is Zone age, or older. If the Goonoo 
Goanoo Mudstone in the Rouchel district extends down into the Devonian 
System below the level of exposure, a8 in the Timor district and farther 
north (Crook, 1961), then the succession i8 laterally equivalent to the 
lover and middle parts of the Dangartield Formation, and probably also to 
the exposed part of the Xingsfield Beds in the Glanbawn area. 

Environment of deposition 

The fine-grained terrigenous material constituting most of the 
Goonoo Goonoo Mudstone was probably derived from a distant source area and 
deposi ted in a quiet marine environment. Crude lamination and poorly 
developed sedimentary structures in the mudstone suggest deposition in 
a low-energy environment below wave base. The absence of a benthonic fauna 
and the presence of distal turbidites suggest that all except the upper 
parts of the un! t, which contain sandstone and minor limestone, was 
deposited in deep vater, possibly in a aituation analogous to the geostropbic 
contour current deposits on the continental slope of the eastern United 
States (Ue.zen et al., 1966). Sandstones near the top of the succession 
were deposited by traction currents as the area of deposition rose or was 
progressively filled by sediment. .1 prilll&1'y volcaDic source for some of 
the terrigenous material in the GoOD'OO Q)onoo Mudstone is indicated by the 
local occurrence of unmodified crystal-ll thic tuff's. Plutonic and 
epidote-bearing volcanic clasts in conglomerates indicate additional sources. 
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KINGSFIELD BEDS 

The Kingsfield Beds (new name) comprise an incomplete succession 
of volcanic rocks, sandstone, and silty shale exposed in the core of the 
Brushy Hill Anticline between Rouchel Brook~ opposite Dangarfield, and the 
Pages River, 5 km southwest of Gundy (Pl. 1). The beds are named from 
'Kingsfield', 2.5 km southwest of Glenbawn Dam. 

The Kingstield Beds are overlain, possibly unconformably by the 
Dangarfield Formation; the contact between the two units is placed 
between unfossiliferous purple shale and siltstone, assigned to the 
Kingsfield Beds, and brown shale and thin-bedded sandstone wi th marine 
fossils, assigned to the Dangerfield Formation. The base of the Kingsfield 
Beds is unknown. Laterally, the Beds are inferred to grade into part of 
the Goonoo Goonoo Mudstone east and northeast of th~ Brushy Hill Anticline. 
The extent of the Ringefield Beds away from the core of the Brushy Hill 
Anticline is unknown. No other equivalent volcanogenic un! ts are known 
from the New England Fold Belt. 

Osborne (1928b, 1929, 1950a) assigned rocks of the Ringsfield 
Beds in the Rouchel district to the Burindi 'Series', although the unit 
is lithologically typical 'XUttung' (Branagan et al., 1970). Units 1,2, 
and part of 3 described by Branagan et ale are in the Ringsfield Beds as 
defined herein. 

Type Section 

The type section of the Ringsfield Beds is in the lower part of 
Section 1 (Pl. 2), which extends from the axial trace of the Brushy Hill 
Anticline, 1.5 km south of Glenbawn Dam, to the base of the Dangarfield 
Formation a few metres south of the outlet tunnel at the base of Glenbawn 
Dam (997278 to 998290, Scone 1:31 680 sheet). The type section of the . 
Ringsfield Beds is cut by at least one major north-northwest-trending 
fault, and probably by other faults. 

The stratigraphically lowest exposed part of the Kingsfield Beds 
in the type section consists of at least 30 m of volcanogenic rocks, 
principally crystal-lithic tuffs. The tuffs are associated with sporadic 
devitrified volcanics which may originally have been glassy or ignimbritic, 
and rare porphyritic lavas with a microlithic groundmass. Interbedded 
sandstones probably represent crystal-lithic tuffs which have been 
slightly reworked; more intense reworking bas produced local lenses of 
magneti te sandstone. Crystal-lithic tuffs contain angular andesine 

(4n25-An40)which is partly or wholly altered to sericite and clay, up to 
25%' 6.ilgillar to subrounded (maximum roundness about 0.5) rock fragments, 
and up to 1% angular green hornblende and clear quartz; the hornblende 
is altered to chlorite and opaque minerals. Accessory minerals include 
apatite and opaques. The devitrified volcanics contain up to 40% of 
altered andesine phenocrysts (again An3s-An40)3% to ~ of carbonate and 
chlorite pseudomorphs after amphiboles· (7), and minor altered hornblende 
and corroded quartz; the groundmass consists of a mosaic of microgranular 
quartz and feldspar which has obliterated primary textures. Textural 
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andesites and trachytes in the lover part of the Kingsfield Beds contain 
the same suite of phenocrysts as those in the associated devitrified 
volcanics. Lithic fragments in the crystal-lithic tuffs are probablY' 
locallY' derived because they consi~t of an assortment of devitrified 
volcanic rocks and porphyritic lavas identical vith those described 
above. The interbedded sandstones contain the same suite of minerals 
and rock fragments, and probably originated by reworking of the crystal­
Ii thic tuffs; the sandstones are poorly sorted, contain angular grains 
(roundness 0.5) and are brown, red or green in colour. Opaque llinerals 
derived from tuffs are present !nall the sandstones, and locally have 
been concentrated into lenticular ' bodies of heavy mineral sandstone. 
The principal opaque mineral in these concentrations is magnetite, 
locally altered to hematite; other constituents include ilmenite and 
rare garnet. An analySis of an opaque mineral sandstone at 065294 
(Woolooma 1 :63 360 sheet) reveals 55.~ Fe and 8.1% Ti, with traces of 
vanadium, chromium, nickel, manganese, and cobalt (Appendi:z: 1, sample 
70/82/0254) • 

The upper part of the Iingsfield Beds in the t.ype section 
consists of about 100 m of coarse to fine-grained poorlY' sorted crystal­
lithic tuff and sandstone, similar to those in the lower part of the 
section, and interbedded purple shale and siltstone. The sandstones are 
pebbly, and contain conglomerate lenses. The purple shale and siltstone 
becomes dominant in the upper 40 • of the Kingsfield Beds; the siltstone 
contains angular clasts of the purple shale. 

North of GIlQbayn Dam 

The lower portion of the Kingsfield Beds containing volcanic 
rocks is exposed in cuttings along the road ' between Glenbavn Dam and 
Brushy Hill Lookout (982314, Scone 1:63 360 sheet). Borthwards, the core 
of the Brushy Hill Anticline is less deeply eroded than in the south, and 
only the upper part of the Kingsfield. Beds is exposed. Pauci t;y of 
exposures makes location of the Xingstield - Dangartield contact 
difficult. The many faults, in the core of the Brushy Hill An~icline, 
combined vi th poor e:z:posure, have made it impossible to determine or map 
the internal stratigraphy of the Xingsfield Beds. 

No fossils have been found in the Kingsfield Beds, but their 
probable minilDWll age can be inferred from consideration of the fosaLls 
in the Dangartield Formation. In Section 1, the type section for both the 
Kingefield Beds and the Dan~ield Formation, brachiopoda tentativelY' 
assigned to the Spirifer.w. Zone and conodonts indicative of an early 
Tournais1an age (p. 38 ) are present in the BrusbJ Hill Limestone, 120 III 

above the top of the Kingsfield Beds. These indicate that the beds 
cannot be younger than early Tournaisian (eu I). Ve tentativel,. ascribe 
a late Devonian to early Carboniferous (fournaisian) age to the Kingefield 
Beds. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



-11-

Enyironment of deposition 

Most features of the Kingsfield Beds suggest deposition in 
a fluvial environment close to an active volcanic source, although 
some may be interpreted as intertidal. The lower part of the sequence 
is mainly non-marine; it cOD-tlLins volcanic rocks, posa1bly including 
ignimbri tes, which show no signs of subaqueous deposition, and crystal­
lithic sandstone;reworkiilg in a beach environment may explain the 
concentration of heavy minerals in cross-bedded heaTy mineral sandstone. 
A non-marine environment of deposition is also suggested by the almost 
total absence of calcite as a cementing mineral in the sandstones; this 
contrasts with the abundanoe of calcite cement i~ sandstonea of the 
overlying marine DangarfieldFormation. Purple siltstone with angular 
clasts of shale at the top of the Xingsfield Beds may have been deposited 
on flood plain as an alluvial overbank d&~sitt or in a protected 
intertidal environment. Branagan. et ale (970) considered the beds to 
be entirely non-marine. 

Dpgartield FOrmation 

The Dangerfield Formation comprises a thick sequence of 
mudstone with subordinate lithic sandstone and oOlit~c and crinoidal 
limestone which outcrops over an area of about 70 km in the vicinity of 
Glenbawn Dam. The formation takes ita name from the settlement of 
Dangarfield, 10 km east-northeast of Aberdeen. Outcrops of the Dangarfield 
Formation are present on the flanks of the Brushy Hill Anticline, and 
extend from Rouchel Springs in the south to the Pages River in the 
North (Pl. 1). 

The Dangarfield Formation overlies the Kingsfield Beds, and is 
overlain, probably conformably, by the Isismurra Formation; the abrupt 
change from purple shale to brown sandstone and mUdstone at the junction 
between the Kingsfield Beds and the Dangerfield Formation may indicate a 
disconform1ty. Laterally, the formation passes into other units. ~o the 
south near Rouchel Springs, mudstone and limestone in the upper part of 
the Dangarfield Formation appears to pass laterally into paralic or non­
marine coarse-grained zeoli tic lithic sandstone, heavy mineral sandstone, 
and conglomerate identified as Waverley Formation. The actual zone of 
transition is obscured by soil cover, but because there is no evidence of 
faulting in adjacent resistant ridges of ignimbrites in the lower part of 
the Isismurra Formation, which overlies both the Dangarfield and Waverley 
FormatiolS, we interpret the relationship as a lateral gradation; the 
boundary is indicated by a serrated line on the geological map. North­
eastwards from Lake Glenbawn, the upper part of the Dangarfield Formation 
passes laterally into the Waverley Formation. Faulting, which separates 
the block surrounding Lake Glenbawn containing the Dangarfield Formation 
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from one extending southwest from Belltrees containing the Waverley 
Formation, obscures lithological relationships between the two formations. 
Palaeontological evidence, however, shows that the Schellyienella cf. 
burlingtonensis and Pustula gracilis Zones ten.tatively identified in the 
Waverley Formation in the WooloolDA and Benmore areas are also present 
in the Dangarfield Formation (Pl. 2). In the 'Bell trees Block' the 
Waverley Formation becomes thinner towards the southwest, and is underlain 
by the Coonoo Goonoo Mudstone. A precise age cannot be assigned to the 
mudstones, because of the lack of fossils. Because the upper part of 
the Dangarfield Formation is laterally equivalent to the Waverley 
Formation, it follows that the lower part of the Dangerfield Formation 
may be equivalent to that part of the Coonoo Goonoo Mudstone immediately 
beneath the Waverley Formation. 

Osborne (1928>, 1950a) mapped sediments now .. signed to the 
Dangarfield Formation, and volcanics now known to belong to the Isismurra 
Formation, as Lower Burindi Series. He was res~onsible for naming the 
Brushy Hill Limestone member. Branagan et a1. ~ 1970) presented a 
disgrammatic stratigraphic section, and briefly described the succession 
in the Glenbavn area. 

Type Section 

The type section of the Dangarfield Formation (Pl. 2, Section 1) 
is measured from the basal contact with the Kingsfield Beds, a short 
distance downstream from the outlet tunnel of Glenbav.n Dam (998290 Scone 
1:31 680 Sheet), eastwards to the contact with the overlying Isismurra 
Formation located just below the top of Trig. 2290 (030289, Woolooma 
1:63 360 Sheet) (Fig. 6). The thickness of the type section is 1010.m. 

The base of the section is taken at the junction between thinly 
bedded brownli thic sandstone, assigned to the Dangarfield Formation, and 
purple shale and siltstone of the Kingsfield Beds. Sandstone in the lower 
part of the Dangarfield Formation contains interbeds ot fossiliferous 
mudstone, lenses of fossiliferous limestone, and occasional pebbles of 
grey intermediate volcanics. The sandstone is medium to coarse-grained, 
green to brown in colour, moderately well sorted, and in places cross­
hedded. It contains fresh angular to subangular fragments of andesite, 
devi trified volcanics, micrographic granite, plagioclase (~ -An 0)' 
orthoclase and minor plutonic quartz in a muddy calcareous t65coa~sely 
crystalline sparry calcite cement. Allochemical carbonate fragments, 
parti cular ly oolites, become common towards the top of the sandstone 
succession, and the unit grades upwards into the Brus~ Hill Limestone 
member. 

The Brus~ Hill Limestone member consi8ts dominantly of thinly 
bedded and cross-bedded grey oolitic limestone, ri. th a middle part of 
reddish impure fossiliferous and oolitic limestone. Angular to subangular 
fragments of feldspar and den trified volcanics are present throughout 
the limestone, particularly the reddish beds, and frequently form nuclei 
of oolites. Both oolites and uncoated terrigenous fragments are set in 
a cement of sparry calcite. In the type section, the Brushy Hill Limestone 
member is approximately 12 III thick. Northwards along Brushy Hill, the 
limestone thickens and splits into two units separated by beds of calcareous 
li thic sandstone. !he upper beds of the Brushy Hill Limestone grade into 
fossiliferous calcareous mudstone. 
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A thick sequence of mudstone overlies the Brushy Hill Limestone, 
and comprises the greater part of the Dangarfield Formation. The mud~tones 
contain in their middle and upper parts interbeds of lithic sandstone 
and impure orinoidal limestone. Lithologically the mudstones are dark 
grey to brown in colour and thinly bedded., and when weathered break down 
into small cleavage chips. At the top of the succession the mudstone 
is Silty, and in places is abundantly fossiliferous. 

The incoming of sandy sediments is marked by thinly bedded, 
fine-grained, well sorted, ripple-cross stratified lithic sandstone. 
Terrigenous fragments in the sandston~ consists mainl;r of angular to sub­
~gular devitrified volcanics, plagioclase (An3~-An65) and orthoclase 
feldspar, minor plutoniC quartz, andesite, magneti te, and epidote; these 
are bound by a chlorite and calcite cement. In some sandstones the cement 
is associated with a fine chloritic matrix. A colourless zeolite 
(heulanodite ) is a minor constituent in the cement of one sample (1-13). gr up 

Pebbly, poorly sorted coarse-grained lithic sandstone becomes 
dominant in the upper part of the succession. The compos'1 tion of the 
sandstone ranges from lithic to feldspathic: some beds are essentially 
a plagioclase sandstone. Terrigenous fragments are angular to subangUlar 
(0.1 - 0.3: pebbles 0.5), have a sphericity of 0.5 - 0.7, and consist of 
andesite, devitrified volcanics, micrographic granite, feldspar (mainly 
plagioclase with a composition of An O-An ), and minor plutOnic quartz. 
The fragments are set in a cement of3calc!~e, supplemented in some cases 
by a matrix. In sandstone at the top of the succession a colourless to 
pale pink zeolite (mordenite or clinoptilolite) replaces a matrix of 
volcanic ash. 

Limestones in the upper half of the type section are dark gre.y, 
have a muddy calcareous cement, and contain crinoid columnals, corals, 
brachiopods, polyzoans, ammonoids, bivalves, and gaStropods. The limestones 
are thin and lensoidal; Branagan et ale (1970) mapped three limestones 
within the upper half of the Dangarfield Formation. 

In the type section, the boundary between the Dangarfield and 
Isismurra Formations is taken at the transition from brown to pink 
crossbedded lithic sandstone. The pink sandstone is succeeded by the A:3T 
Conglomerate member. Elsewhere, the base of the IsismurraFormation is 
usually conglomeratic. 

Other sectionS and localities 

Incomplete sectione through the Dangarfield Formation have been 
measured along the Isis River, from the core of the Brushy Hill Anticline 
eastwards towards Gundy, and on the flanks of the Albano syncline near 
Dangarfield (Fig. 6). 

Section 13 (Fig. 7), from along the Isis River, is cut by a fault 
and lacks some of the upper part of the succession. In comparison with 
the type area, lithic sandstone is more prominent in the lower part of the 
section. With the exception of a conglomerate at 219 m above the Brushy 
Hill Limestone, the sandstones are fine-grained and are comparable with 
those in the type section. Impure crinoidal limestone and medium to 
coarse-grained lithic sandstone between 481 and 561 m above the Brushy Hill 
Limestone are lithologically similar to those at a comparable level in 
the type section. 
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Bear Dangarfield, the upper part of the formation contains 
coarse to medium-grained lithic sandstone, interbedded 0011 tic and 
crinoidal limestones, and silty mudstone. A fauna, identified as Pustula 
gracilis Zone, from mudstone at locality 4-2 indicates a correlation 
wi th mudstone in the upper part of the type section (Pl .• 2, Section 4). 
The oolitic and crinoidal limestones in Section 4 are absent from the 
type section, probably because of non-deposition. The limestones can 
be traced a short distance to the southwest but disappear beneath 
alluvium. The relationship between the Dangarf'ield Formation and the 
Waverley Formation in this area has already been discussed (p. 12 ). 

Coralline and algal limestone at Kingefield, on the western 
side of the Brushy Hill Fault, is present in the uppermost part of the 
Dangarf'ield Formation (Branagan et al., 1970)~ The limestone has a 
discontinuous and mound-like outcrop which may be due either to the 
growth of bioherms or to disruption caused by minor faulting. Branagan 
et ale (1970) have tentatively correlated the limestone at Kingefield 
wi th one in the type area of the l>aJlsarfield Formation. Because of its 
position near the top of the formation it seeas more likely that the 
limestone at Klngsfield is equivalent to one of the younger limestones 
in Section 4. 

Fonp' and Age 

Marine invertebrate faunas are present throughout a number of 
horizons in the Dangarfield Formation. They comprise assemblages of 
brachiopods, corals, polyzoans, bivalves, gastropods, ammonoids, crinoids, 
blastoids, and conodonts. Plate 2 indicates the location of brachiopod 
~ones in most of the measured sections, and illustrates correlations 
between the sections. 

In and near the type section, three brachiopod zones are recognized: 
the Spirifer 49.! Zone is tentatively identified from locality 1-9 in the 
Brushy Hill Limestone Member; the Schelvienella cf. burlingtonensis Zone 
from localities 1-27 and 1-28; and the Pustula gracilis Zone from 
localities 1-22 and 1-23. The section therefore ranges in age from 
early Tournaisian to· early Visean, or from the base of the gap between 
CuI and CuIlce to the middle of the gap between CuIII' and CuIl 8 in 
terms of the German ammonoid zones as interpreted by Campbell, Jones, & 
Roberts (in prep.) (Fig. 4). 

Conodonts identified by Jenkins (iA Branagan et al., 1970) from 
the Brushy Hill Limestone Member (L3 of Branagan et al.), and the 
Dangarfield Formation (L2) support this age determination. Those from 
the Brushy Hill Limestone indicate an age equivalent to the upper half 
of CuI and the lower half of the gap between CuI and CuII , and those 
from a limestone at 12, on the same horizon as brachiopods of the 
SChetlvienella cf. burliDgtonensis Zone, are considered to be Cull . in 
age Campbell, Jones, & Roberts, in prep.). 

Corals from li.estone near the top of the Dangarfield Formation 
at Klngsfield have been tentatively assigned to the Orthotetes australis 
Zone and da1;ed as ?Lower to Middle Visean ( Branagan et al., 
1970). We have seen no evidence of brachiopods of the Australis Zone 111 
the Dangarfield Formation, and suggest that the corals are older than 
aUltral1s Zone. 
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EnVironment ot deposition 

The Dangarfield Formation was deposited in a shallow marine 
environment, the lower part eastwards of a possibly linear north­
northwesterly shoreline near Scone and Aberde~ (Fig. 13A), and the 
upper part ina protected embayment (Fig. 13B&C). Sediments in the lower­
most part of the formation are interpreted as near-shore 'transiressive' 
sands derived from a volcanic terrain, probably exposed Kingsfield Beds. 
The presence of limestone lenses and oolite grains within the sandstone 
succession suggests that the influx of terrigenous sediment was low. 
The Brushy Hill Limestone, an oolitic limestone immediately overlying 
the sandstones, was deposited on a carbonate bank which received little 
terrigenous material. Mudstones succeeding the Brushy Hill Limestone 
were probably deposited in slightly deeper water. 

The upper part of the Dangarfield Formation, which is laterally 
equivalent to the Waverley Formation, was deposited in a protected 
marine embayment, and comprises silty mudstone, lithic sandstone, and 
limestone. The sands~one is mostly finer-grained than those in the 
Waverley Formation, and reflect. periodic influxes of sand-sized detritus 
into an embayment which received mainly silty muds. Oolitic and skeletal 
limestone accumulated in shallow water during occasional periods of low 
sediment influx. 

WaverleY FOrmatiQn 

Waverley Formation is the name first used by Manser (1968) to 
describe a sequence of lithic sandstone, conglomerate, and siltstone in 
the Wingen area, immediately north of the Rouchel Map Sheet. The Waverley 
Formation overlies the Goonoo Goonoo Mudstone (Martindale Mudstone of 
Manser, 1968), and is overlain by the Isismurra Formation. It has already 
been shown (p. 11 ) that in the area around Lake Glenbawn the Waverley 
Formation passes laterally into the Dangarfield Formation. Manser has not 
formally defined a type section for the formation, but gives the maximum 
thickness as 4 650 feet (about 1550 m). 

To gain a better understanding of the Waverley Formation a 
section (42) ~as measured from near the head of Sprin~ Gully 5.6 km 
southwest of Waverley Homestead, to Glenugie Station ~Fig. 8~. Because 
section 42 is' in the Vicinity of the nominate area, we designate it the 
type for the Waverley Formation. 

Type Section 

In section 42, the Waverley Formation reaches a thickness of 622 m, 
and consists of thick-bedded pinkish-brown to green lithic sandstone, 
occasional black cross-bedded heavy mineral sandstone, and conglomerate. 
The section is cut by one possible fault 360 m above the base of the 
Waverley Formation. 
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At the base of the formation a conglomerate 75 m thick overlies, 
possibly unconformably, thinly bedded brown to o11ve Goonoo Goonoo 
Mudstone. The conglomerate is succeeded by a sequence of mainly thick 
to medium-bedded 11 thic sandstones. These are poorly to very poorly 
sorted, and have grains which are coarse to frequently pebbly, angular to 
subangular (0.3-0.5), and with a sphericity-averaging 0.7. Rock fra8Dlents 
consist mainly of two andesites, one with andesitic texture and the other 
wi th sub-trachytic texture, deTi trified glassy volcanics, and minor brown 
igniabri te and micrographic gran! tee Other terrigenous fragments comprise 
both orthoclase and plagioclase (An O-.An. ) feldspar, minor plutoniC 
quarts, magnetite, hornblende, augite, e~d.ote, and biotite. The lithic 
sandstones are cemented by a colourless zeolite and chlOrite, and 
occasionally by sparry calcite; in some sandstones the cementing minerals 
partly replace a brown matrix. 

At a height of 515 m, towards the top of the formation, there is 
a well sorted black cross-bedded heavy mineral sandstone which we 
interpret as a beach deposit. It consists mainly of magnetite but also 
has abundant ferromagnesian minerals, epidote, and garnet, and minor 
amounts of devi trified volcaniCS, micrographic gran! te, and plutOniC 
quartz. Sediments above the heavy mineral sandstone are conglomeratic and 
pebbly lithic sandstone. 

The boundary between the Waverley and lsiamurra Formations is 
defined by the incoming of purple conglomerate of the Ayr Conglomerate 
mOember. 

Fossiliferous marine Siltstone, not observed in section 42, is 
present on the roadside west of the section line (Fig. 8). The virtual 
absence of marine beds, and the nature of the lithic sandstone and 
conglomerate suggests that sediments in section 42 represent an area of 
non-marine to possibly littoral deposition. For example, the conglomeratic 
and pebbly sandstone overlying the heavy mineral sandstone may represent 0 

non-marine conditions of sedimentation resulting from a marine regression 
after deposition of beach sediments. 

Other o Sections 

The Waverley Formation is predOminantly non-marine to paralic 
in the west, but becomes entirely marine in the east. In the west, 
sediments consist of lithic sandstone and conglomerate, as in the type 
section, and minor interbedded fossiliferous mudstone; tc:nrards the east, 
li thic sandstone remains dollinant, but there are increasing amounts of 
fossiliferous mudstone, siltstone, and limestone. IoD. the follOwing 
discussion we deal with sections of the Waverley Formation from west to 
east. 

BEmpre - sections 58 "59. Sections 58 and 59 are measured in 
the 'Bell trees Block' west of Banmore, the region in which the Waverley 
Formation becomes thinner and appears to pass laterally into the Dangarf1eld 
Formation. The Waverley Formation is 290 11 thick in section 59, and onlf 
2 km to the southwest in section 58 measures appronmately 130 m (Fig. 9). 
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Sediments in both sections consist dominantly of thick-bedded buff-pink 
to green lithic sandstone, with subordinate interbeds of olive, " 
to brown mudstone. Both the Schellwienella ct. bqrlingtonensis and 
Pustula gracilis Zones have been tent~tively identified in section 58, 
suggesting that the Waverley Formation in this area was originally thin, 
and was not extensively eroded betore the deposition of the Ayr . 
Conglomerate. Plate 2 shows the positions of the zones extraPolated from 
section 58 into section 59. In both sections the Waverle.y Formation is 
underlain by the Goonoo Goonoo Mudstone and overlain by lithic sandstone and 
conglomerate . . of the Isiamurra Formation. 

RQUChel Springs - Dunbar Creek area (includipg segtion 47). At 
Rouchel Springs lithic sandstone of the Waverley Formation appears to 
pass laterally into the upper part ot the Dangarfield Formation (P. 11 ). 
In this area, and to the south around Sandy Creek, the Waverley Formation 
consists of thick beds, some crosB-stratified, of pebbly and conglomeratic 
pinkish-brown to purple lithic sandstone, with minor intercalations of 
mudstone and heavy mineral sandstone. The succession is exemplified by 
section 47 at Sandy Creek. The environment of deposition of sediments in 
section 47 is interpreted as a fluvial piedmont close to a shoreline. 
The change from the piedmont to a beach is indicated by the presence of 
cross-bedded heavy mineral sands. 

Deformed impure limestone in a fault block farther westwards 
along Sandy Creek is probably older than the sandstones in section 47. 
In the vicinity of Dunbar and Limestone Creeks the limestone becomes 
richer in calcium carbonate and consists of a grey thinly bedded oolite. 
The presence of the limestone implies that a marine regression in the 
southwestern part of the Rouchel area produced non-marine conditions of 
sedimentation in the upper beds of the Waverley Formation. 

Woolooma, Gully - Back Creek area - segtions 24 &; '39. Wholly 
marine sequences of Waverley Formation are present in the eastern part of 
the Rouchel Map Sheet. In sections from Woolooma Gully (24) and Back 
Creek (39) the Waverley Formation co~tains the Schellwienella cf. 
burlingtonensis Zone at high levels, and is overlain by the Ayr Conglomerate 
member; 'bhe absence, of the Pastula mcilis Zone, which elsewhere 
typifies the upper beds of both the Waverley and Dangarfield ?ormations, 
suggests that some Waverley Formation may have been eroded before 
deposition of the Ayr Conglomerate. 

Section 24. Lithic sandstone at the base of section 24 appears 
to conformably overlie poorly exposed Goonoo Goonoo Mudstone. Sandstones 
in the lower part of the section: are fine to medium-grained, green, blue, 
or grey in colour, and in some instances contain crinoid columnals; 
they are poorly sorted, and have fragments of andesite, devitrified 
volcanic glass, micrographic granite, plagioclase (An'3~~O) and orthoclase 
feldspar, and plutonic quartz set in a chlori tized mati'ixf the matrix 
is partly replaced by a cement of chlorite and minor colourless zeolite. 
Higher in the section, the lithic sandstones become coarse - grained and 
conglomeratic, and are cemented by chlorite and minor zeolite and calcite; 
matrix is less prominent than in lower parts of the section. 
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A succession of 115 m of thinly bedded fossiliferous mudstone 
and interbedded sandstone is present 500 m above the base of the -
section. Fossils from the, mudstone have been identified as SghellyilQella 
cf. burlingtonensis Zone. Faulting disrupts the section between the 
interbedded mudstone and sandstone unit and conglomerates of the Isismurra 
Formation, apparently cutting out a sequence of lithic sandstone (Pl. 2, 
Section 24). The interbedded mudstone and sandstone unit is repeated at 
the confluence of Woolooma Gully and a major. tributary at 145327 Woolooma 
1 :63 360 Sheet, and is overlain by buff to pink coarse-grained lithic 
sandstone constituting the upper part of the formation. The 11 thic 
sandstone is moderately yell sorted, and contains angular to subangular 
fragmen ts set in a cement of chlori te and colourless zeolite; terrigenous 
fragments comprise andesite, micrographic gran! te, plagioclase (AnAO-An50) 
and orthoclase feldspar, and plutonic quarts. Brachiopods in a fine· 
grained interbed near the top of the formation (locality 24-15) are 
assigned to the Schelllfienella cf. burlingtQnensis Zone. Theburlingtonensis 
Zone is identified in the interbedded mudstone and sandstone beneath the 
lithic sandstone, supporting the suggestion that the former unit is 
repeated. 

Conglomerate overlying the buff to pink beds of lithic sandstone 
is identified as the Ayr Conglomerate member of the Isismurra Formation. 

The thickness of the Waverley Formation in the Woolooma Gully 
area is estimated to be 840 m. 

Section 39. A sequence similar to that in the Woolooma Gully 
area, but containing a greater pro'portion of Siltstone, is present to the 
east along Back Creek (Pl. 2, Section 39). The lower part of the section 
contains interbedded siltstone and fine to medium-grained lithic sandstone. 
Lithologically the sandstones are identical with those in the lower part 
of section 24. Coarse-grained pebbly and conglomeratic sandstones 
characterize the upper part of the formation, and like those in section 24 
have cements. of chlorite, colourless zeolite, and calcite. Interbeds of 
siltstone between 450 m and 810 m in the section contain brachiopods 
referable to the Schellwienel1a cf. burlingtonensis Zone. Siltstone 
containing the burlingtonensis Zone is overlain by conglomerate tentatively 
identified as Ayr Conglomerate. 

Stewarts Brook - Woo1ogma Range Area. The Waverley Formation 
crops out extensively between the Woo1ooma Range and Stewarts Brook. In 
this vicinity it consists of thinly bedded fossiliferous siltstone, some 
of which is cleaved and has previously been mapped as Glen1awn Formation 
(Manser, 1968), thickly bedded green lithic sandstone, and conglomerate. 
The lithic sandstone is usually coarse-grained, poorly to moderately well 
sorted, and contains angular grains of volcanic rocks, micrographic 
granite, plagioclase (~o-An~o)' orthoclase, and minor plutonic quartz 
cemented by chlorite and co1onrless zeolite; the volcanic rock fragments 
are partly dev1trified glass, ignimbrite, and andesite. Some of the 
sandstones haTe a dark matrix. The lithic sandstones in the eastern part 
of the Rouche1 area are slightly richer in chlorite than those in the type 
area, possibly reflecting the stronger marine influence in the east. 
Siltstone from locality 63-5 (216402 Woolooma 1:63 360 Sheet), 3 km north 
of Mt Woo1ooma, con~ain8 the PuStula gracilis Zone. 
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A sequence of mainly thinly bedded fine-grained fossiliferous 
lithic sandstone identified as Waverley Formation is exposed along the 
upper reaches of Back Creek, south of Woo1ooma Range. The sandstone 
contains some coarser beds, and interbedded siltstone. Brachiopoda and 
particularly po1yzoans are scattered throughout the sequence, the 
brachiopods belong to ei ther the Sche11Jienel1a cf. Rurlingtonensis or 
the Fustul. gracilis Zone. 

At Conical Hill and on the dip slope to the southeast into 
Rouche1 Brook, there are outcrops of coarse-grained grey skeletal 
calcarenite. The calcarenite consists of rounded but poorly sorted 
skeletal fragments of crinoid co1umnals, feneste11id po1yzoans, solitary 
corals, and occasional brachiopods, set in a coarsely crystalline calcite 
cement. Some of the skeletal fragments have rims, possibly of algal 
origin, consisting of brown calcareous material with scattered tubular 
filaments. Stratigraphically, the calcarenite is situated approximately 
210 m below the top of the Waverley Formation. 

Malum]a - section '30. Rib-forming sandstones cropping out on 
the lower slopes of Malumla, on the southern bank of Rouchel Brook, are 
assigned to the top of the Waverley Formation. In the Malumla area the 
Waverley Formation is wholly marine and passes upwards into the Woo1ooma 
Formation. The Ayr Conglomerate, which overlies the Waverley Formation 
in most localities in the Rouchel area, is absent and has been replaced 
by marine sediments. Volcanism and the associated abundant supply of . 
terrigenous detritus which characterized the incoming of the Isismurra 
Formation in the west may be represented in the Ma1umla area by a 
sequence of sandstone, with an interbedded devitrified, tuff, 
which succeeds the skeletal calcarenite (Pl. 2, Section 30). 
Lithologically, the sandstones are medium to coarse-gra.:i.ned or pebbly, 
and contain angular to subangu1ar fragments of andesite, partly 
devitrified ash flow tuffs, deVitrified volcanic glasses, micrographic 
grani te, plagioclase (An3()An150) and orthoclase feldspar, and plutonic 
quartz; the terrigenous gruns are set in a glassy matrix which may be 
replaced by colourless zeolite or a cement of zeolite and chlorite. 
The boundary between the Waverley and Woo1ooma Formations is taken at 
the top of the succession of thickly bedded coarse-grained lithic 
sandstone. 

The sandstones are interpreted as marine equivalents of the Ayr 
Conglomerate 'and the Curra Keith Tongue, and are probably younger than 
sediments at the top of the Waverley Formation in the western part of the 
Rouche1 district. Two faunas from the Malumla area should be considered 
in a discussion on the correlation of the sandstone unit constituting 
the upper part of the Waverley Formation. The first, from locality 31-1 
on the bank of Rouche1 Brook at 'Brookdale' (198288, Woo1ooma 1:63 360 
sheet) lies stratigraphically beneath the calcarenite at the base of 
section 30. Brachiopods from locality 31-1 are assigned to the gracilis 
Zone on the basis of the occurrence of Sche11wien011a sp. B; other 
species are longer-ranging and are present in both the burlingtonensis 
and gragi1is Zones (Tables 6, 7). This part of the section is therefore 
equivalent to the upper part of the Dangarfie1d and Waverley Formations 
to the west and northwest. 
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A stratigraphicall,.. higher fauna from withiJl the upper 
sandstone unit of the Waverle,.. Formation is present at tvo localities 
at Malumla: locality 15-3 (207282, Woolooma 1 :63 360 Sheet), and 
10 cali ty 30-2 near the base of section 30. The fauna is regarded as 
transitional between the gragilis and Australia Zones, containing 
Syr1 pgathyriB cf. mncip'l1a Borth, Antiquatopia of. insculpta Muir­
Wood, Rugosochonetes ap. A, terebratuloid n.~en. and ~chUgh;i!:lla sp. 
?A in assooiation with Qrthotete, australis {Campbell and.Fluctp'ria 
campbelli Roberts. The composition of the 'transitional' fauna confirms 
that the sandstone at the top of the Waverley Formation at Kalumla is 
younger than that in the uppermost parts of the formation elsewhere in 
the district, and supports our oontention that the '811dstone is 
laterally equivalent to the lower part of the Is~smurra Formation. 
Addi tional evidence supporting correlation with the lower part of the . 
Isismurra Formation is provided by the identification of the Orthotetes 
australia Zone in the overlyiJlg Wooloolla Formation at Malumla, and in 
sediments (Woolooma Formation) overlying the lower part of the Isismurra 
Formation in section 17 a~Back Creek (Pig~ 4). 

Serum10 Area. A sliver Along ' a major fault eztending eaat­
northeast at Davis Creek oontaill8 thinly bedded Bilty mudstone and lithic 
sandstone identified as Waverley Formation. To the west, the succession 
is faulted against the upper part of the lsismurra Formation, and to the 
east it is overlain by the lover part of the Isismurra Formation. Fossils 
from locali ty 38-7 (152199, Voolooma 1: 63 360 Sheet), Approximately 400 m 
stratigraphically beneath the CurrA Keith Tongue of the lsismurra 
Formation, belong to the Fusty]' gracilis Zone. 

The Pustula gracilis Zone is also present in outorops of 
mudstone and siltstone at Cameron Bridge 1 spanning Rouchel Brook (075268, 
Woolooma 1:63 360 Sheet), and on Rouchel Brook immediately west of . 
Rouchel Brook Post Office. In both localities the succession is 
complicated by faulting, but at Rouchel Brook it i8 likely th~t the 
mudstone containing the graCilis Zone underlies the Ayr Conglomerate 
member. Both outcrops are too small to be accurately portrayed on the 
geological map_ 

Age of the Waverley FOrmation 

The SshellxlptllA of_ burHpgtontngia and Ppstula gragilig 
zones have both been identified within the Waverley Formation. In aome 
sections the Pustula gracilis Zone is absent from the top of the formation, 
probably because of erosion beneath the Ayr Conglomerate member. The age 
of the greater ~t of the Waverley Formation, in terms of the Gel"ll8Il 
ammonoid zonea {after Campbell, Jonea, & Roberts, in prep.) ia therefore 
CuIl" to CuIl?, (late Tournaisian to early Vis~an). The age of the 
sandstone unit at ~umla, which contains a fauna transitional with the 
younger Orthotetes l)18tralif Zone, is probably equivalent to the gap 
between CuIl" and Cull 8 early Visean). 
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Manser (1968) reported brachiopods of middle Vis~an age from 
the Waverley Formation neBr Green Creek in the north of the Wingen 
1 : 1 00 000 Map Sheet. The fauna is assigned to the Orthotetes AUstralis 
Zone, which suggests either that the Waverley Formation extends into the 
middle Visean in the north, or that the fauna is a marine intercalation 
into sediments which may be more precisely mapped as Isismurra Formation. 

Enviropment of deposition 

The Waverl.., Formation was deposited in response to uplift 
and volcanism in a source area west or northwest of the Rouchel district. 
Sediments,' whi ch comprise mainly coarse-grained lithic sandstone, ~'"ere 
deposi ted in both non-marine and marine environments. Non-marine 
sandstones are usually pink to brown in colour and have a cement dominated 
by a zeolite (mordenite or clinoptilolite), and marine sandstones are 
usually green in colour and have a cement dominated by chlorite. The 
sandstones of both environments are poorly to moderately well sorted, 
moderately well-w~hed, and have angular grains, all features indicative 
of rapid sediment influx and rate of deposition. The non-marine sediments, 
usually coarse-grained pebbly and conglomeratic sandstones, were deposited 
by probably braided streams ~lowdng across a piedmont area. In the 
Rouchel district, the piedmont prograded eastwards in two main regions 
separated by a marine embayment (Fig.. 13'B & C; ) which received finer 
sediments (Dangarfield Formation) and which must have been protected 
from the main currents distributing coarse marine sediments. Beach 
zones, on the flanks of the piedmont plain, are indicated by cross­
stratified heavy mineral sandstone. Offshore, sediments were deposited 
on a shelf which was shallow in the west near the piedmont areas, and 
slightly deeper in the east. The marine sediments consist of coarse­
grained 1i thic sandstone and conglomerate in the west, and medium to fine­
grained sandstone, Siltstone, and occasional skeletal limestone in the 
east. An oolitic limestone, indicative of a shallow bank environment, 
was deposited on one part of the shelf, probably during a period of low 
sediment influx. 

yoologma Formation 

The Woolooma Formation is a sequence of marine siltstone, 
mudstone, lithic sandstone, and minor limestone that derives its name 
from Woolooma Gully, a major tributary of Back Creek. In the east, the 
Woolooma Formation succeeds the Waverley Formation, and is overlain by 
the upper part of the laismurra Formation, and in the west the formation 
intertongues with the Isismurra Formation. Tvo periods of westward 
marine transgression are recognised within the Woolooma Formation (Fig. 10): 
the first during the upper part of the Orthotetee austral~s Zone, and the 
second during the Delepinea aspino@a Zone. In areaa of intertonguing 
with the Isismurra Formation, Woolooma Formation containing the upper 
part of the Australis Zone replaces the Oakfields Tongue and terrestrial 
lithic sandstone. Transgressive deposits containing the asp1nosa Zone 
extend farther westwards, and replace terrestrial 1i thic sandstone between 
the Oakfields Tongue or Native Dog Member and the red ignimbrites in the 
upper part of the Isismarra Formation. 
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Osborne (1950a) previously recognized a marine phase in the 
'Lower KUttung Series' at Rouchel. He considered the fossiliferous 
marine sediments to extend as one horizon from Back Creek, to Cameron 
Bridge, and south to Fish Hole Creek. All three localities are at 
different stratigraphic levels: the Cameron Bridge locality, in 
rocks identified as Waverley Formation, contains a fauna referable to 
the PuStula gracilis Zone; the Back Creek locality, in the Woolooma 
Formation, contains a fauna identified as Qrthotet1s aust;alis Zone; 
and the Fish Hole Creek horizon, apparently within the Isismurra 
Formation, is probably Delepinea ASpinosa Zone. 

Type Section - section 17 Back Cregk 

The type section of the Woolooma Formation is measured westwards 
along Back Creek from a small anticlinal closure (143293, Woolooma 
1:63 360 Sheet) to the hill north of the closure of the Davis Creek 
Syncline (117287, Woolooma 1:63 360 Sheet). The thickness of the type 
section is 56Om;a minor fault disrupts the sequence 380 m above the 
base of the formation. 

At the base of section 17 there is a transition from coarse­
grained pink to grey plant-bearing conglomeratic sandstone of the 
Isismurra Formation to fine-grained grey 11 thic sand;stone and interbedded-­
siltstone of the Woolooma Formation. The base of the Woolooma Formation 
is taken at the incoming of interbeds of siltstone. Well sorted 
sandstone with small-scale cross-stratification outlined by stringers 
of heavy minerals, below the-base of the Woolooma Formation at locality 
17-3, is interpreted as a beach deposit indicative of the middle Visean 
marine transgression. 

Much of the lower half of the type section consists of hard 
grey to blue thinly bedded fossiliferous siltstone and interbedded fine 
to coarse-grained 11 thic sandstone. The siltstone contains a large 
proportion of glassy material probably derived from nearby volcanic -
activi ty. The 11 thic sandstone is poorly sorted and contains angular 
~ains of andesite, devi trified ignimbrite, gran! te, plagioclase ' 
{An30-An 0 : mainly zoned andesine), and minor plutOniC quartz in a 
dar~ ?gl~SSy matrix; chlorite and colourless zeolite replace parts of 
the matrix. At locality 17-9 an unusual pink coarse-grained tuffaceous 
rock consisting of fragments of glassy ignimbrite and plagioclase 
(An -An60) set in a matrix of partly zeolitized glass shards and 
vo16~c ash indicates close proximity to an active volcanic source. 
Similar tuffaceous horizons have bean identified at comparable 
stratigraphic levels in section 30 at Malumla (below 30-10 ) and section 
68 in the Scrumlo-Mullee area (locality 68-3). Rich brachiopod faunas 
from the lower part of the type section (localities 17-5 to 17-11) all 
belong to the Qrthotetes australis Zone. 

In the upper half of the type section the succession contains 
thicker beds of coarse to medium-~ained grey lithic sandstone interbedded 
with brown mudstone; there is one thin unit of blue-grey siltstone. 
Terrigenous components of the lithic sandstone are mainly of volcanic 
origin and include glassy and partly devitrified ignimbrites, devitrification 
_mosaics formed from volcanic glass, andesite, micrographic granite, 
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plagioclase (An~3-An~~) and orthoclase feldspar, and plutonic and minor 
volcanic quartz, ac~~ssory minerals include magnetite, epidote, 
hypersthene, hornblende, aug! te, and sphene. Grains are angular to 
subangular, and are set in a cement of chlorite, zeolite, or calcite 
which either grades into or replaces a dense brown matrix. Mudstone 
and sandstone near th'e top of the section (locality 17-14) contain a 
fauna assigned to the D,lepinea aspinosa Zone. The boundary between the 
Woolooma Formation and the upper part of the Isismurra Formation is 
taken at the top of the last brown lithic sandstone beneath the first 
red ignimbrite in the Isismurra Formation; the contact is usually 
poorly exposed. 

Other Sections . 

Malumla - Mt Scrnmlo - sections 30 \% 32 At Malumla, thinly 
bedde~ medium-grained green fossiliferous lithic sandstone containing 
lenses of crinoidal calcarenite OVerlies the Waverley Formation (Pl. 2, 
Section 30). The sandstone is predominantly composed of devitrification 
mosaics after volcanic glass, orthoclase and plagioclase (An28-An4;) 
allochemical calcite, and minor micrographic granite, andesite, ana. 
plutonic quartz; grains are angular, and are set in a cement of calCite, 
chlorite, and colourless zeolite. Overlying the basal sandstone is a 
sequence, nearly 200 m thick, of richly fossiliferous mudstone and 
interbedded siltstone; in some beds zeolites extensively replace glass 
shards and volcanic ash. Brachiopods in this interval belong to the 
Orthotetes AUstralis Zone. The composition of the assemblage below 
hori.oD 29-7 in section 30 suggests that the inCOming of the australis 

Zone may have occurred slightly earlier at Malumla than in the type area 
7 km to the west (Table 3). 

Lithic sandstone, approximately 490 m thick, succeeds the 
mudstone and siltstone beds; it is exposed towards the top of Malumla, 
on dip slopes on the southern flank of Malumla, and on the lower slopes 
of Mt Scrumlo. Sorting in the sandstone is extremely poor, and in many 
specimens the grains range in size from pebbles 3.5 mm in diameter to 
silt-size fragments 0.04 mm in diameter; grains are angular to subangular. 
Many of the sandstones have a brownish-green chloritic matrix which is 
partly replaced by chlorite, colourless zeolite., and patches of calcite; 
in some, the zeolite also replaces feldspars. Terrigenous fragments are 
dominated by glassy to partly devitrified ignimbrites, devitrified 
ignimbrites, devitrification mosaics after volcanic glass, and plagioclase 
(An7A:-An60, mal.. Only An~I:)-An50~ and orthoclase feldspar. Minor constituents 
incJ:tlde andesite, micrograp.fi1c granite, plutonic quartz, magnetite, 
epidote, hypersthene, hornblende, aug! te, biotite, zircon and sphene. 

The uppermost beds of the Woolooma Formation on Scrumlo. 
comprise 90 m of interbedded mUdstone and medium to fine-grained grey 
lithic sandstone. Brachiopods from locality 32-10 (202236 Woolooma 
1:63 360 Sheet) are assigned to the Delepinea aspinoSA Zone. Overlying 
the mudstone are thick-bedded coarse-grained lithic sandstones identified 
as Isismurra Formation. 
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SCp1m10 - Myllee - section 68 Southwest of Scrumlo the 
Woolooma Formation intertongues with the Isismurra Formation, lying 
stratigraphically between the Curra Keith Tongue and red ignimbrite in 
the upper part of the Isismurra Formation. The sequence in the Scrumlo­
Mullee area is exemplified by section 68. Thin~y bedded grey-green 
crinoidal mudstone and lithic sandstone overlie coarse-grained 
conglomeratic sandstone identified as Isismurra Formation. Between 170 
and 235 m above the base of the formation there is a succession of 
hard blue-grey siltstone and interbedded sandstone containing abundant 
brachiopods of the Orthotetes australis Zone. A. coarse-grained red­
green tuff 200 m above the base of the Woolooma Formation in section 68 
indicates volcanism in the source area to the west contemporaneous with 
deposition of the hard blue-grey siltstone. Glassy fragments and 
volcanic ash derived from the volcanic source are probably responsible 
for the hard resistant properties of the siltstone. 

The upper part of the section is poorly exposed. Sediments 
include conglomeratic sandstone or conglomerate, medium to coarse-grained 
lithic sandstone, and interbedded mudstone and lithic sandstone 
containing the Delepinea &spinosa Zone. Coarse-grained lithic sandstone 
and an interbedded red ignimbrite identified as Isismurra Formation 
overlie the mudstone and sandstone unit. 

Campbell Creek - Fal Brook area. Outcrops of Woolooma Formation 
are present in the Campbell Creek - Fal Brook area, south and southeast 
of the Brothers. The sequence is similar to that in section 68 at 
Scrumlo - Mullee, the Woolooma Formation intertonguing with the Isismurra 
Formation. At the base of the Woolooma Formation, hard blue-grey 
fossiliferous siltstone overlies thickly bedded coarse-grained lithic 
sandstone and conglomerate. The Curra Keith Tongue is represented by 
one small outcrop, stratigraphically above a conglomerate, and appears 
to have nearly lensed out. Fossils from siltstone at locality 66-21 
(229097 Camberwell 1:63 360 Sheet) and locality 66~22 (232100 Camberwell 
1:63 360 Sheet) are from the Orthotetes AUstralis Zone. Overlyillg the 
sil tstone is a sequence of thinly bedded mudstone and lithic sandstone;. 
faulting along Fal Brook and Timor Creek then disrupts the succession. 
The Delepinea ,SPinosa Zone is present at locality 67-12 (254132, Woolooma 
1:63 360 Sheet on Fal Brook: a little farther east, the succession 
passes upwards into the upper part of the Isismurra Formation. A similar 
transition from Woolooma Formation to upper Isismurra Forma~on is 
present immediately east of Campbell Creek; the IS pinos a Zone is 
identified at locality 66-4 (198091, Camberwell 1:63360 Sheet). 

Stony Creek - section 6. The second phase of transgression in 
the Woolooma Formation is portrayed in Section 6 (Pl. 2, section 6), 
measured along Stony Creek; marine sediments intertongue between the 
Oakfields Tongue and the upper part of the Isismurra Formation containing 
red ignimbrites. Both the upper and lower contacts of the Woolooma 
Formation are disrupted by faults, but the displacement is insufficient 
to change the overall succession significantly. West of Stony Creek 
the Woolooma Formation wedges out into the Isismurra Formation (Pl. 1). 
Brachiopods from throughout the succession are referred to the Delepinea 
aspinosa Zone. 
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Sediments in th$ Stony Creek section consist mainly of thin-
bedded olive: mudstone and grey siltstone with subordinate lithic 
sandstone and calcarenite. The lithic sandstone is fine to medium­
grained, and frequently contains skeletal carbonate debris. Terrigenous 
fragments comprise andesite, devitrification mosaics, glassy or partly 
devitrified ignimbrites, micrographic granite, orthoclase and plagioclase 
(An~O-An ) feldspar, minor plutonic and volcanic quartz, and accessory 
minirals~5 Fragments are set in cements of calcite, chlorite, and minor 
zeolite; the cementing minerals frequently replace a matrix. 
Calcarenites are present as lenses or continuous beds, and contain 
abundant skeletal material as well as a small amount of terrigenous 
ma terial. Mos t of the detri tal grains are coa ted wi th algal overgrowths 
conSisting of brown concentric rims and ramifying tubules. The grains 
are set in a granular to sparry calcite cement. 

On the eastern side of Stony Creek, siltstone and interbedded 
sandstone containing the DelePinfa OBpinosa z,one are overlain by the upper 
part of the Isismurra Formation Pl. 2, section 44). Southeastwards, on 
the flanks of the Davis Creek Syncline thick ridge-forming marine lithic 
sandstone replaces terrestrial sandstone and possibly the Oakfields 
Tongue present beneath the Woolooma Formation in the Stony Creek area. 

Benmore - Rouchel area. Southwest of Benmore, a wedge of 
Woolooma Formation within the Isismurra Formation encloses the Oakfields 
Tongue. The succession above the Oakfields Tongue contains Siltstone, 
lithic sandstone, and limestone similar to those in section 6 at Stony 
Creek, but also has thin beds of red ignimbrite. It is not known whether 
the tuffs are local ash falls within the upper part of the Woolooma 
Formation, or whether they are correlates of the red ignimbrites in the 
upper part of the Isismurra Formation. Marine sediments overlying the 
ignimbrites in section 101 (Plate 2) suggest either that the ignimbrites 
are older than those in the upper part of the Isismurra Formation, or 
that the marine regression and change to non-marine sedimentation represented 
by the -base of the upper-_ IsiRurraaffected areas in only the western and 
southern parts of the Rouchel district, and marine sedimentation 
continued in the northeast. Support for the second alternative is 
provided by the ~resence of a red partly devitrified ignimbrite beneath 
the Delepinea Aspinosa Zone in the upper parts of section 39 (Plate 2). 
The tongue of Woolooma Formation at Benmore wedges out near Gum Flat 
Gully. A similar tongue is present in a region of complex faulting west 
of Upper Rouchel. 

Age of the Woolooma FOrmation 

The Woolooma Formation contains the Orthotetes australis and 
Delepinea aspinosa zones, and in terms of the German ammonoid zones (after 
Campbell, Jones & Roberts, in prep.) is dated as CuII 8 to CuIII ~ , 
or middle Visean in age. In areas of intertonguing, the youngest part 
of the australis Zone is absent, but we cannot indicate the interval of 
time in terms of the German zones. Faunas in the aspinosa Zone represent 
the lower part of that zone. 
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Limestone in the aspinosa Zone at Stony Creek (localities 6-9, 
6-11 and 6-12) have yielded an assemblage ot foraminifera and algae. 
B.L. Mamet (pers. comm.) haa identified these as Apuj,,11a ap., 
Archaediscus sp., Brunsio. sp., Cal,cispb,.ra sp., Cornuapira sp., 
Eerlandio. sp., Endothvra sp., Girven.lla sp., Globoendothyro. sp., !ewelD, 
sp., SeptabrunsiipA sp., Stacheoides sp., and Tetratep ssp. ; he 
suggests that they indicate 'a late Early or Middle Visean age (around 
Zones 11-12 ~r perhaps younger): . 

Environment of deposition 

The Woolooma Formation vas deposited on a shallO'lf marine shelf 
offshore from an extensive piedmont complex. Deposition, particularly 
in the lover part of the formation, was influenced by intenae volcanism 
to the west of the Rouchel district. Shovers ot ash, mainly glassy 
material, formed a nearshore zone of silt which bas since been lithified 
into hard blue-grey siltstone. Farther offshore, thinly bedded mud waa 
deposi ted belov wave base. Crystal 11 thic tuffs are interbedded with the 
siltstone and occasionally with the mudstone successions. Sandstones in 
the Woolooma Formation are poorly sorted, poorly vlshed, and contain 
angular grains; they were deposited as the result ot a rapid influx of 
coarse volcanogenic detritus on to the marine shelf. Algal limestone 
was deposited close to the shore during occasional periods of lov 
sedimen t influx. 

Isismurra FOrmation 

The Isismurra Formation, named after 'Isismurra' (053606, . 
Timor 1: 31 680 sheet), vas mapped throughout the adjoining Wingen . 
district by Manser (1968). As yet, no type section has been nominated, 
but ve assume it viII be located close to 'Isismurra'. According to . 
Manser, the Isismurra Formation comprises 34qO feet (about 110Om) of lithic 
siltstone, conglomerate, and volCanics, mainly vitric tuffs; this 
sequence did not include the underlying Ayr Conglomerate, which ve have 
reduced in status to a member in the lover parts of the Isismurra 
Formation. 

In the Rouchel district the formation contains a named 
conglomerate member and three ignimbrite units interspersed throughout 
a sequence of conglomeratic lithic sandstone: these are the Ayr 
Conglomerate, the Native Dog Member, the Curro. Keith Tongue, and the 
Oakfielda Tongue. In the vicinity ot 'Albano' the upper part of the 
formation contains four informally designated ignimbrite units. 

The Isismurra Formation overlies, probably disconformably, both 
the Waverley and Dangarfield Formations; it is overlain, apparently 
conformably, by quartz-bearing sandstone and conglomerate identified as 
Upper Carboniferous Rossmore Formation (Manser, 1968). In the eastern 
half of the district the lover and espeCially the middle parts of the 
formation are replaced by marine sediments of the Waverley and Woolooma 
Formations. The thickness of the Isismurra Formation is greater than 
.1150 m; there is no unbroken section through the formation. 

sandstone 
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Lithologically the Isismurra Formation is t,ypical of the 
Kuttung Series of early workers, and was mapped as such in the Rouchel 
district by Osborne (1928a & b, 1929, 1950a). Branagan et ale (1970) 
assigned rocks which we map as Isismurra Formation to their units 6 
and 7. B$fore defining the new igniinbri te units the internal sequence 
and stratigraphic relationships of the Isismurra Formation in different 
parts of the Rouchel district will be examined (Fig. 11). 

The Isismurra FOrmation in iRe yestern part of the RQUchel district 

The western part of the Rouchel district contains the most 
complete sequence of Isismurra Formation. The formation overlies either 
the Waverley Formation or, in the Glenbawn area, the Dangarfield 
Formation. A coarse conglomerate, the Ayr Conglomerate, is usually 
present at the base of the Isismurra Formation, and is overlain by 
ignimbrites of the Native Dog Member orCurra Keith Tongue; the base 
of the ignimbrites is probably a time-parallel plane. The Native Dog 
Member splits eastwards and northwards into two ignimbrite tongUes, the 
Curra Keith and Oakfields Tongues. In measured sections, the Native 
Dog Member is up to 340 m thick (Plate 2, section 4), although it is 
estimated to be more than 500 m thick in the Dangarfield-Segennoe area, 
where many of the ignimbrites were originally more thoroughly welded 
than elsewhere. The Curra Keith and OakfieldsTongues are each never 
more than 80 m thick and are separated by about 200 m of terrigenous 
sediments (Plate 2, section 100a). In the 'Albano' area, above the 
stratigraphic. level of the Native Dog Member and the Oakfields Tongue, 
there are four ignimbri teunits.,a. , ..b, JL, and .d which can be 
lithologically differentiated from one another. Elsewhere, thin 
nonwelded red ignimbrites, which are lithologically identical with one 
another, are present ,at about the same stratigraphiC levels as ignimbrites 
J!', ~, and ..Q. Sedimentary rocks in the Isismurra Formation near 

Gundy are coarser than elsewhere in the Rouchel district, suggesting that 
at least one major source of terrigenous material lay to the northwest. 

The Iaismurra FOrmation in the Central lAd eastern parts of the Rouchel district 

Towards the east, the middle and lower parts of the Isismurra 
Formation are replaced by the marine Woolooma F'ormation, and the upper 
part of the Waverley Formation. Lower units, comprising the Ayr Conglomerate 
and the Curra Keith Tongue, extend into the southeastern part of the 
district around 'Scrumlo', but are replaced by the uppermost marine 
sandstones of the Waverley Formation at Malumla, in the central eastern 
part of the district (Pl. 2, section 30). A progressive westward marine 
transgression, which followed deposition of the Curra Keith Tongue, resulted 
in the Woolooma Formation intertonguing with the middle part of the 
Isismurra Formation. In the east, the Oakfields Tongue and its associated 
alluvial sediments are replaced by shard-rich siltstone containing the 
Orthotetes australis Zone, and occasional v1tric-lithic tuffs (Pl. 2, 
section 68). In the central part of the district, the Oakfields Tongue, or 
an equivalent vitric-crystal tuff, is both interbedded with and overlain 
by marine sediments, the uppermost of which contain representatives of the 
Delepinea aspinosa Zone (Plate 2, section 6). The upper part of the 
Isismurra Formation, which in the eastern part of the district overlies the 
Woolooma Formation, consists of about 700 m of zeoli tic lithic sandstone 
and conglomerate, and up to three thin nonwelded red ignimbrites (Pl. 2, 
section 37). 
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East of Foy Brook, in the southeastern corner of the Rouchel 
district, sandstone and conglomerate of the Isismurra Formation pass 
upwards into a succession of quartzose 11 thofeldspathic sandstone and 
pebble conglomerate. The sandstone contains up to 20 percent quartz, 
lacks a zeolite cement, and is better sorted than thos8: in the Isiamurra 
Formation. The associated pebble conglomerate is vell sorted, and 
contains clasts of pale quart .... bearing 'felsites', some of which are 
den trified ignimbri tea. The quartzose sediments are identified as 
RosSDlore Formation (Manser, 1968), and are mapped in a unit of undivided 
Upper Carboniferous and Permian rocks in Plate 1. 

Terrigenous sediments of tal Isismurtl Formation 

Terrigenous sediments in the Isismurra Formation comprise 
lithic sandstone, conglomerate, and minor siltstone and shale. The 
conglomerates include fan and channel fill deposits, and are exemplified 
by the Ayr Conglomerate member; they are described below. 

Li thic and li thofeldspathic sandstone comprises the bulk of 
the Isismurra Formation, and is also present in the matrix of, and as 
lenses within, the conglomerates. The sandstones are thickly bedded, 
sometimes with planar cross stratification, coarse-BT8ined to pebbly, 
poorly sorted and pink, purple or brown in colour. Terrigenous grains 
are angular (roundness 0.1 - 0.3; sphericitf 0.5 - 0.9) and consist of 
up to 5"" oligoclase and andesine (An a-An 0)' rare orthoclase and 
microperthite, minor quartz, hornblen&e, b~otite, epidote and magnetite, 
and up to 50J' rock fragments. The rock frapents include ignimbrites 
showing eutax:1 tic texture, deTi trified glassy volcanics some of which 
contain recognizable vitroclastic textures, textural andesites and 
trachytes, and micrographic granite. Sand-sized grains are cemented by 
an ironstained zeolite of the heulandi te group (mordeni te or clinoptiloli te) 
vhich frequently pseudomorphs glass shards. The zeolite gives the rocks 
a distinctive salmon pink or red colour which becomes brown on weathering •. 

Shale and siltstone are rarely exposed, and appear to constitute 
a minor part of the formation. They are purple to buff in colour, and 
contain plant debris including rootlets penetrating laminated bedding 
planes. 

Ayr Copg1gmerate 

The Ayr Conglomerate mostly occupies the basal part of the 
ISismurra Formation, and disconformably overlies older marine or non-marine 
units. At Glenbawn and Benmore (Pl. 2, sections 1 and 59), however, the 
conglomerate is underlain by pink lithic sandstone, identified as Isismurra 
Formation, which may be conformably with the Dangarfield Formation. 

The thickness of the Ayr Conelomerate is variable, reaching a 
maximum of 180 m in section 59 at Beuore (Pl. 2). The conglomerate is 
poorly sorted, indistinctly bedded, and has a sandy matrix -and interbeds 
or lenses of sandstone; the matrix and interbedded sediments usually 
consist of pink or purple zeolitic lithic sandstone. Clasts range in 
size from pebbles to boulders; are vell rounded (0.7 - 0.9), and have a 

. variable sphericity (0.3 - 0.7). Rock-types represented in the clasts 
include devitrified glassy voloanics, pink and white micrographic granite 
and aplite, and lithic arani tes. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



-29-

In most places the Ayr Conglomerate is interpreted as a fluvial 
piedmont conglomerate. On the banks of the Pages River near Gundy, 
however, the conglomerate contains interbeds of well bedded siltstone 
and sandstone, and has a matrix of green-grey rather than pink lithic 
sandstone; these features may indicate a near-shore marine environment 
of deposition. 

Natiye DRg Member 

The Native Dog Member (new name) consists of ignimbrites with 
interbedded sediments in the lower part of the Isismurra Formation to the 
west and south of Lake Glenbawn. The member is named after Native Dog 
mountain (021181, Woolooma 1:63 360 sheet). The type section is in the 
lower part of section 104 (Pl. 2), and was measured on the ridge east of 
Limestone Creek, 1 km southeast of Dunbar Creek village. 

Type section 

In the type section the Native Dog Member overlies the Ayr 
Conglomerate, and the base of the member coincides with the base of the 
lowest ignimbrite in the Isismurra Formation. The Native Dog Member is 
about 300 m thick; a minor fault is present at about 190 m above the 
base of the type section. 

The lower 70 m of the Native Dog Member consists of massive, 
cliff-forming, lithoidal ignimbrite identical with that in the Curra Keith Tongue 
(p. 31). Ignimbrites in the upper 230 m of the Native Dog Member are 
purple and lithoidal, and are a little less massive than the ignimbrite 
in the lower 70 m. Red lithoidal ignimbrites are present locally in the 
upper part of the Native Dog Member. The purple ignimbrites contain 
up to 25 percent of orange and white phenocrysts of un~oned andesine 
(An - An ) which are corroded, and invariably altered to sericite 
and3glay; ~Re rare orthoclase and microperth1 te phenocrysts are altered 
to a lesse-r degree. All of the feldspar phenocrysts are angular, and 
anhedral to subhedral. Other constituents consist of minor phenocrysts 
of clear quartz, alter~d biotite and hornblende, and fragments of rock 
and coarsely recr,ystallised pumice. The microcrystalline groundmass is 
charged with opaque mineral dust which probably gives the rocks their 
colour. Opaque mineral grains are concentrated at the axes and rims of 
original glass shards which shoy mild deformation, presumably reflecting 
a moderate degree of welding of the ignimbrites at their time of deposition. 
In places (e.g. locality 104-7) devitrification of the groundmass shards 
and dust has produced spherulites which have destroyed the original 
vitroclastic texture. Associated with the purple ignimbrites in the 
upper part of the Native D"og Member are sporadic interbeds of friable, 
poorly exposed, red lithoidal vitric-crystal-lithic tuffs up to 5 m 
thick. The red tuffs are unsorted and unstratified, and are interpreted 
as nonwelded ignimbrites. They contain up to 50 percent fresh andesine 
phenocrysts (An o-An40),some of which are normally zoned and corroded. The 
groundmass cons!stsof undeformed glass shards pseudomorphed by ironstained 
zeolite (morden1te or clinoptilolite) ~d iron oxide, associated with 
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small shards and glass dust which have recrystallized to a fine 
microcrystalline mosaic of potassium feldspar and quartz, or been altered 
to clay and chlorite. The red non.elded ignimbrites also contain rare 
phenocrysts of orthoclase, up to 2% altered biotite, up to 10% hornblende 
which is commonly fresh, pumice, and up to 5% of other rock fragments. 
Sandstone and conglomerate interbedded with the ignimbrites in the Native 
Dog Member are identical with those elsewhere in the Isismurra Formation. 

South of Section 104 the outcrop belt of the Native Dog Member 
trends south-southeast to the edge of the Rouchel district. The Native 
Dog Member has the same characteristics as in Section 104, but the Ayr 
Conglomerate is locally absent and the ignimbrite directly overlies the 
Waverley Formation. 

The purple and red ignimbrites in the Native Dog Member of 
Section 104 are types which recurr throughout the Isismurra Formation. 

Other Sections of the Natiye Dog Member 

Section 4 (Pl. 2) was measured south of Rouche1 Brook, about 
2 km east of Dangarfield. The Native Dog Member overlies the Ayr 
Conglomerate, and is about 340 m thick; the lover 110 m contains buff 
ignimbri te with orange andesine phenocrysts, and locally has green and 
purple patches. Above the buff ignimbrite is a succession of welded 
purple and green ignimbri tea, sporadic red nonwelded ignimbri tes, and 
interbedded sandstone and conglomerate. 

Near the road from Aberdeen to Rouchel, close to section 4, 
the purple and red ignimbri. tes in the middle part of the Native Dog Member 
die out, and are replaced by sediment. The buff ignimbrite in the lover 
part of the Native Dog Member perSists, and is present to the north of 
the road as the Curra Kei th Tongue. Red and purple ignimbrites near the 
top of the Native Dog Member also persist northwards as the Oakfie1ds 
Tongue. The tvo tongues are separated by conglomerate and sandstone. 

Dangarfield - Seganhoe areA 

Thick sections of the · Nati ve Dog Member containiJ;lg buff and 
purple ignimbrites with rare nonve1ded red ignimbrites are present on 
and around Logans Mountain, Thund6['bolt Hill, Page Mountain, and Sugarloaf. 
The ignimbrites are poorly to moderately ve11 exposed, and underlie 
steep country which has been cleared of timber. The Native Dog Member 
in the Dangarfie1d - Segenhoe area overlies either thin Ayr Conglomerate 
or the Waverley Formation. The member is at least 500 m thick, but the 
top is not exposed. About 2 km north of Thunderbolt Hill the Native 
Dog Member splits into the Curra Keith and Oakfields, tongues in the same 
manner as near Section 4. . 

The Native Dog Member in the Dangarfield - Segenhoe area contains 
buff den trified ignimbri. te at the base, and purple ignimbri tea throughout 
the remainder of the succession; red nonvelded ignimbrites are rarely 
exposed. Most of the purple ignimbri. tes have shards which are more 
deformed than those in the pu.rp1e ignimbri tes farther east in the type 
section and in Section 4. This suggests that the purple ignimbri tea in 
the Dangarfield - Segenhoe area were originally more thoroughly ve1ded 
than those elsewhere, implying that they vere deposited closer to the 
source. Ignimbri tes with intensely deformed shards are denser and more 
compact than those with less deformed shards, and have a subvitreous lustre 
and subconchoidal fracture. 
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Muscle Creek. Near the head of Muscle Creek, in the south­
western corner of the Rouchel district, the Native Dog Member overlies 
the Waverley Formation, and consists of a thick succession of predominantly 
purple ignimbrites, with a buff ignimbrite in the lower part, sporadic 
red non.elded ignimbrites, and interbedded sandstone and conglomerate. 
Some of the purple ignimbrites have intensely deformed sh4rds. Osborne 
(1950b) inferred the presence of a local volcanic centre at Muscle 
Creek from what he thought was a neck of volcanic breccia. We suggest 
the breccia is in a fault zone because there is no other evidence 
consistent with the existance of a volcanic centre at Muscle Creek. 

The thoroughly welded nature of the ignimbrites at Dangarfield, 
Segenhoe, and Muscle Creek suggests a volcanic source west or southwest 
of the Rouchel district. This inference is supported by the splitting of 
the Native Dog Member into the Curra Keith and Oakfields Tongues towards 
the east and north. 

Curta Keith and Oekfields Tongues 

Mappable ignimbrite tongues split off from the upper and lower 
parts of the Native Dog Member east and north of Dangarfield. The upper 
tongue is the Oakfields Tongue (new name), and the ,lover one the Curra 
Keith Tongue (new name). The tongues are separated by sandstone and 
conglomerate similar to those found elsewhere in the Isismurra Formation; 
ignimbri tes are absent from this wedge of sediment. The Curra Keith 
Tongue contains predominantly buff devitrified ignimbrite corresponding 
to the buff ignimbrite in the lowermost part of the Native Dog Member. 
The base of the Curra Keith !ongue is continuous with the base of the 
Native Dog Member, and is probably a time-parallel plane. The Oakfields 
Tongue contains purple and red ign1mbri tes corresponding to ignimbrites 
between 200 m and 250 m above the base of the Native Dog Member. 

The Curra Keith Tongue is named form Curra Keith Creek, on the 
eastern side of Lake Glenbawn about 2 km north of Glenbawn Dam. The 
Oakfields Tongue is named from Oakfields bill (058268, Woolooma 1:63 360 
sheet). The type sections of both tongues are in Section 100a (Pl. 2), 
measured near Curra Keith Creek. 

TYpe sections 

Section 100a (Pl. 2) extends from 015307 to 051329 (Woolooma 
1:63 360 Sheet) subparallel toCurra Keith Creek. The Curra Keith 
Tongue overlies the Ayr Conglomerate, and is at least 70 m thick; the 
base is obscured by scree. The tongue contains two lithologically 
distinct ignimbrites separated by pink and brown sandstone and ,conglomerate, 
and purple shale. The lower ~t is a massive cliff-forming lithoidal 
ignimbrite at least 25 m thick, and usually buff in colour, rarely purple, 
green and red. It contains up to 25 percent unzoned orange and whit. 
andesine phenocrysts (An30 - An36), altered to sericite and clay and 
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frequently ironstained, and rare orthoclase and microperthite 
phenocrysts which are less altered than the andesine; feldspar phenocrysts 
are angular, anhedral to subhedral, and generally corroded. Rare biotite 
phenocrysts are partly or wholly altered to opaque minerals. Rock and 
pumice fragments are rare. The groundmass consist8 of coar8ely 
devi trified glass shards and dllllt; large sharda have dm trified in 11 

different way from sm8.l1 shards and dust, and are outlined by clay and 
opaque dust, portraying a vi troclaatic texture. The upper ignimbrite 
in the Curra Keith Tongue is 27 m thick, and is li tholog1cally similar 
to the lower unit; it is distinguished by a content of about 1 percent 
corroded quartz phenocrysts which are up to 1 mm across and are visible 
in hand specimen. Both ignimbrites in the Curra Keith Tongue contain 
shards which are slightly deformed, suggesting that the rocks were 
slightly welded as they were deposited. The coarseness of the 
recrystallization products in the ignimbrites indicates that they were 
originally rich in volatiles; they may have been cemented by vapour­
phase minerals which have recrystallized and can no longer be identified. 
Separating the tvo ign1mbri tes are 18 m of pink and brown li th~feldspath1c 
pebbly sandstone and conglomerate, and mottled purple shale with plant 
fragments; the :plant-bearing shale may be a palaeosol (D.F. Branagan, 
pers. comm. 1971). 

The base of the Oakfielda Tongue in section 100a is about 180 m 
above the top of the Curra Keith Tongue. The Oakfields Tongue is 30 m 
thick, and consists of tvo ign1Jlbri tes separated by sandstone. The lower 
is about 5 m thick, friable, poorly exposed, lithoidal, and red with 
whi te phenocrysts; it contains up to 50 percent fresh, rarely corroded 
and zoned, andesine phenocrysts (Anzo - An ) and rare phenocrysts of 
orthoclase and biotite. The grOun~8S con~~st8 of large undeformed glass 
shards pseudomorphed by ironstained zeolite, and finely devitrified and 
al tered shards and glass dust. The ignimbrite also contains abundant 
coarsely recrystallized pumice fragments and occasional rock fragments 
some of which are identifiable as textural andesites. Overlying the red 
ignimbri te is 5 m of pebblf li thofeldspathic sandstone vi th a cement of 
bright green celadonite (?) and pink zeolite (mordenite or clinoptilolite). 
The upper ignimbrite, which overlies the sandstone, is 20 m thick, purple 
1;0 buff in colour, lithoidal, and is locally cliff-forming; it contains 
up to 25 percent orange and white andesine phenocrysts (Anz~) altered to 
sericite and clay, rare altered biotite, coarsely reer,yst~l1zed pumice, 
and rock fragments. The groundmaas contains slightly deformed shards 
which have been devi trified to a fine microcrystalline mosaic of quartz 
and feldspar, and a large amount of opaque dust. 

Northwest and northeast of the Curra Keith area the Curra Keith 
and Oakfields Tongues persist unchanged except for the disappearance of 
the upper ignimbrite unit in the Curra Keith Tongue south of Maclntyres 
Mountain (983368, Scone 1 :31 680 sheet). Southeast of Curra Keith Creek 
the Woolooma Formation replaces part of the Isismurra Formation including 
the Oakfields Tongue. 

Other sections of the eurrA Keith and Oekfields TQABUes 

In section 101 (Pl. 2), measured near Gum Flat Gully, the Curra 
Kai th Tongue overlies the Ayr Conglomerate, and is 40 m thick. The tOngUe 
contains only the lowermost . buff ignimbrite unit. Between the Curra 
Keith and Oakfields Tongues are about 200 m of sandstone and conglomerate .• 
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The Oakfields Tongue is about 30 m thick and contains two ignimbrites, 
as in the type section. The upper purple ignimbrite in the Oakfields 
Tongue 1s abruptly overlain by about 5 m of laminated and thin bedded 
red vitric-crystal tuff with 8 percent angular sand-sized feldspar 
grains in a matrix of undeformed devitrified and zeolitized glass shards 
and pumice fragments. The tuff is cross-laminated, and is probably 
a waterlaid equivalent of part of the upper purple ignimbrite in the 
Oakfields Tongue; 1 t is mapped as the basal unit of the Woolooma 
Formation in the area near section 101. 

Along the outcrop belt of the lower part of the Isismurra 
Formation to the north-northeast of section 101, the base of the Woolooma 
F'ormation lies below the stratigraphic level of the Oakfields Tongue, 
which is represented by waterlain vitric-crystal tuff within the 
Woolooma Formation. 

The Curra Kei th Tongue in secti on 118, measured near Na ti ve 
Dog Gully, is 80 m thick, and overlies the Ayr Conglomerate; the tongue 
contains both of the ignimbrite units present in the type section. The 
Oakfields Tongue is about 160 m above the Curra Keith Tongue, and, as 
in section 101, is overlain by a laminated vitric-crystal tuff interpreted 
as Woolooma Formation. 

Northeast of section 118 the upper ignimbrite unit in the Curra 
Keith Tongue thins, and eventually dies out near Rouchel Brook village; 
only the lower ignimbrite unit 18 present in the tongue in section 6 
(Pl. 2), measured along Stoney Creek. 

Hornblende from a red nonwelded ignimbrite at the top of the 
Oakfields Tongue near 'Arkana' (037198, Woolooma 1:63 360 sheet) gives 
K/Ar ages of 308 ! 6 and 309 ± 6 m.y. (Appendix 4). 

Upp,med igpi;»rites 

In the country around 'Albano' (096188, Woolooma 1:63 360 sheet) 
we have mapped four unnamed ignimbrites in the Isismurra Formation, above 
the Native Dog Member. Each unit is lithologically distinctive, and 
they have been identified informally as ignimbrites A, J2., ,£, and.9.,. 

Elsewhere in the Rouchel district thin red nonwelded ignimbrites 
are present in the ISismurra Formation at about the ~e stratigraphic 
levels as ignimbri tea A, ll., and.st. These red ignimbrite uni ts are 
lithologically indistinguishable from one another, so that although they 
have been mapped they are not individually identified. The red nonwelded 
ignimbri tes may be lat,ral equivalents of ignimbrites A, l2., and ,£, but 
this cannot be proved. 

Section 4 

A red nonwelded ignimbrite, about 5 m thick, and designated A 
is present about 110 m above the top of the Native Dog Member. Ignimbrite 
A has the same characteristics as other red nonwelded ignimbrites in the 
Isismurra Formation. Ignimbrite A is overlain by 90 m of pink zeoli tic 
sandstone and conglomerate, which in turn are overlain by a second, 
ignimbri te unit, J2.. Ignimbrite J2. is 10m thick and consists of a lower 
thin nonwelded red ignimbrite, which is poorly exposed, and an upper 
resistant purple ignimbrite; the two ignimbrites in b are separated by 
about 2 m of sandstone and conglomerate. The upper purple ignimbrite in 
J2. has moderately deformed shards, and is typified by about 5 peroent of 
conspicuous pale green bioti t. phenocrysts up to 4 mm long. Ignimbrite 
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,£. which is about 10, m thick, is present at ~he top of section 4, cappilig 
the hill at 0,33223 (Voolooma, 1:63 360 sheet), and also contains a lower 
red non_elded unit and an upper purple moderately welded unit. The 
purple ignimbrite in S. contains about 5% corroded quarts phenocrysts up 
to 2 IDIIl across. 

Ignimbri te units At lu and.,g, are also present in sections 104 
and 118 (Pl. 2). 

Section 1'39 

Section 139 (Pl. 2) 1f8B measured subparallel to Hilliers Creek, 
from 1 ts confluence vi th Sandy Creek near 'Albano (115176, Woolooma 
1:63 360, sheet) east-southeast to 136169 (Voolooma 1:63 360, sheet). Both 
the base and top of the section are taul ted. 

Ignimbri te A is about 20, m thick and is deformed and altered 
because of its proximity to the fault at the base of the section. 
Ignimbri te S. is about 40, 11 above A, and is up to 25 m thick. Red nonv~lded 
ignimbri tes are sporadically exposed both above and below the purple 
moderately welded ignimbri t. in~. Ignimbrite 4. is -present about 300 m 
above ignimbrite .£ and is dark olive to blue-grey, wea.thering to buf~ or 
_hi te; it forms conspicuous ridge e Ignimbrite S. contains up to 40percent 
intensely altered andesine (An4~ - An~o) phenocrysts, 15P~rcent altered -
hornblende, and rare corroded qf1artz and altered biotite. The groundmass 
is finely devi trified and altered; the fev vi troclastic textures 
preserved indicate that the ignimbrite vas originally thoroughly welded. 
In section 139 ignimbrite A is 20, m thick. 

Southwards towards BOWDanS Creek village (150097, Cambervell 
1:63 360 sheet) ignimbrite A thickens and is exposed in a conspicuous clitt. 
Osborne (1928a) correlated ignimbrite A with the Martins Creek Andesite on 
11 tholog1cal grounds, but the valid.! ty of this correlation is uncertain. 

Hornblende from ignimbrite A at 130,140, (Woolooma 1:63 360 sheet) 
gives a XiAr age of 319 ! 9 m.y. (Appendix 4). 

Section 100& 

Tvo thin, poorly exposed, red nonvelded ignimbrites are present 
above the O,akfields Tongue in section l00a. The lower is. 60 m above the 
o'akfields Tongue, and the other is 90 m higher. Both are about 5 II. thick, 
are lithologically identical, and hence can be differentiated only by 
their stratigraphic position. The ignimbrites may be lateral equivalents 
of ign1Dlbri tes A. and b,but this Cannot be demonstrated from present data. 

Davis Creek - Scnam) 0 -area 

In the area round Davis Creek village and Scrumlo D10untain at 
least three thin red ignimbri te. are present in the upper part of the 
Isismurr& Formation (sectio:u 103, Pl. 2). The three ignimbrites cannot 
be traced tar east of 'Mullee' (196190, Woolooma 1:63 360 sheet), probably 
because they die out; they may be lateral equivalents of ignimbrites At 
A, and ¥.. 

, ... . . . It. , • • :J • . l :... •. 
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Apart from plant fragments, no fossils have been found in the 
Isismurra Formation. The age of the lower and middle parts of the 
formation can be inferred from the underlying and intertonguing marine 
formations, but the upper part cannot be precisely dated. Au isotopic 
age of 319 + 9 m.y. from ignimbrite S in the upper part of the formation 
does not conflict significantly with ages of 308 + 6 and 309±6 m.y. from the 
Oakfields Tongue in the middle part of the formatron. 

The lower part of the lsismurra Formation overlies sediments 
containing the Schellwienella cf. burlingtonensis and Pyatull. grl.gilis 
Zones. The gracilis Zone is present beneath the lsismttrra Formation in 
sections 1 and 4 in the Dangarfield Formation, section PS in the Waverley 
Formation, and te~t~tively in section 58 in the Waverley Formation 
(Pl. 2). These occurrences form a broad belt extending northwest and 
southeast of Rouchel Brook village. Northeast of Rouchel Brook village, 
in section 24, the Ayr Conglomerate overlies, probably unconformably, 
sediments of the Waverley Formation containing the bgrlingtonensis Zone; 
the same zone is overlain by conglomerate identified, as... . - . 
Ayr Conglomerate in section 39 (Pl. 2). The absence of the gracilis 
Zone may indicate substantial erosion beneath theAyr Conglomerate in the 
area northeast of Rouchel Brook village. ' 

The upper part of the lsismurra Formation, containing the four 
informally designated ignimbrites and their possible equivalents, 
overlies the Woolooma Formation. A fauna near the top of the Woolooma 
Formation at Stony Creek (section 6), Rouchel (section 44), 'Scrumlo' 
(section 32), and 'Mullee' (section 68) is identified as being low in the 
Delepinea Ispinosa Zone. The lower and middle parts of the lsismurra 
Formation &Fe therefore early to middle Visean in age, or, in terms of the 
German ammonoid zones (after Jones, Campbell & Roberts, in prep.), from 
the middle of the gap between CuIl'Y and Cull 8 to about the middle of 
CuIIl C(. The upper part of the lsismurra Formation is younger than 
middle Visean but older than the overlyin~ late Carboniferous Rossmore 
Formation. 

Environment of deposition 

Most features of the lsismurra Formation indicate deposition in 
a non-marine environment. These include the association of coarse-grained 
zeolitic lithic sandstone and conglomerate with siltstone and shale, 
some of which is penetrated by rootlets, and the abundance of ignimbrites. 
The formation was deposited over a relatively flat piedmont plain which 
sloped gently eastwards; the flat nature of the plain is demonstrated by 
the constant thickness of individual ignimbrites, and the eastward-dipping 
p81aeoslope by the lateral gradation of the lsismurra Formation into 
marine sediments. 
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The onset of deposition of the Isismurra Formation, 
particularly d~position of a widespread basal conglomerate (Ayr 
Conglomerate member), was probably directly related to uplift preceding 
volcanism vest of the district. We suggest that the Ayr Conglomerate 
was deposited in an alluvial fan in front of a strongly uplifted 
mountain range to the west of the Rouchel district; in some instances, 
for example near Gundy, the fan may have reached the sea. After an 
ini tial period of erosion, and the volcanism which followed the deposition 
of the Ayr Conglomerate, the source in the west was lowered, and no 
further fan-like bodies of conglomerate vere depOSited. 

The remainder of the sediments in the Isismurra Formation vere 
probably deposited in a complex of braided streams which continually 
changed their courses across the piedmont plain. Sandstones and 
conglomerates form lenticular bodies, and are regarded as channel 
deposits. The sandstone is coarse-grained, poorly sorted, contains 
stringers of pebbles, and in some cases has planar cross-bedding. A 
small number of overbank deposits of plant and root-bearing shale and 
laminated siltstone are interbedded vi th the sandstone. Ignimbrites 
extruded from a source in the vest periodically buried the depositional 
surface. The volcanic region in the vest vas probably the major source 
area, but the presence of plutOniC and epidote-bearing volcanic rocks 
indicates another, probably more distant, source •.. · 

UNDIVIDED UPPER CARBONIFEROUS AND PERMIAN ROCKS 

Upper Carboniferous and Permian rocks are present in the western 
part of the Rouchel District, and . probable Upper Carboniferous rocks 

are mapped between Foy Brook and Campbell Creek, in the southeastern 
corner of the district. We have not mapped these rocks in detail and 
they are undivided on Plate 1; the distribution of the Upper 
CarQoniferous and Permian Formations is shown in a diagrammatiC geologiCal 
map in Figure 12. 

Upper Carboniferous rocks on Scone Mountain, the Colonel, Bells 
Mountain, and north of Sugarloaf were originally mapped as undivided 
Kuttung Series by Osborne (1928b, 1929, 1950a); they are lithologically 
identical with the Rossmore Formation, mapped throughout the Wingen 
district by Manser (1968). The volcanic and sedimentary rocks in the 
Rossmore Formation are similar to those in the Isismurra Formation except 
that sediments in the Rossmore Formation contain a larger amount of 
quartz. Conglomerate and sandstone in the Rossmore Formation on The 
Colonel and Bells Mountain are better sorted than those in the Isismurra 
Formation. Rhacopteris sp., which indicates 8 . late Carboniferous age, 
has been recorded from the Rossmore Formation on Scone Mountain by 
Branagan et ale (1970). Throughout the western part of the Rouchel 
district the Rossmore Formation is separated by faults from Lower 
Carboniferous rocks. 
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Between Foy Brook and Campbell Creek, rocks identified as 
Rossmore Formation are apparently conformable with the Isismurra 
Formation. The Rossmore Formation in this area contains moderately 
well sorted sandstone and conglomerate. 

Permian rocks in the extreme western part of the Rouchel 
district are faulted against the Rossmore Formation, except in the 
Dangarfield - Segenhoe and Muscle Creek areas, where they are faulted 
against Lower Carboniferous rocks. The Permian succession includes 
the Gyarran Volcanics (equivalent to the Dalwood Group), Greta Coal 
Measures, Branxton Formation, Mulbring Siltstone and Singleton Coal 
Measures (equivalent to the Tomago and Newcastle Coal Measures). The 
Murulla Beds, mapped in the vicinity of Parkville by Manser (1968), 
may be equivalent to the Singleton Coal Measures. The stratigraphy 
of the Permian rocks is discussed by various authors in Packham (1969). 

FAUNAL ZONES 

In New South Wales, Carboniferous brachiopod zones were first 
established from Lower Carboniferous faunal sequences in the Gresford­
Dungog district by Roberts (1965a); the zones were used to correlate 
marine Lower Carboniferous rocks throughout the state, and provided 
the basis of preliminary correlations with the Yarrol Trough in 
Queensland. Campbell & Roberts (1969) later established additional 
zones, and extended the zonal sequence to cover most of the Carboniferous. 
For the First International Gondwana SympOSium held in Buenos Aires in 
1967, Campbell, Dear, Rattigan, & Roberts (1969) drew up a correlation 
chart for the Carboniferous system in Australia.' The eastern Australian 
Carboniferous marine sequence was correlated on the basis of nine 
brachiopod zones. In superpositional order these zones are the 
TulCumhella tenuistriata. Spirifer sol, SchellJienellA cf. burlingtonensis, 
Orthotetes, ::austraiis', Delepinea aspinosa, Rhipidomella fortimuscuJ,a, 
Marginirugus barringtonepsis, Levi~st~a levis, and Syringothyris 
bifida Zones. Campbell & McKellar 1969 documented the ranges of the 
numerous genera and species within the zones, and also dealt with the 
affinities of the fauna. The ages of the zones have been re-examined by 
Jones, Campbell & Roberts (in prep.), in the light of new interpretations 
of the standard German goniatite succession (Matthews, 1969, 1970); 
except where there is new information from the Rouchel district, the ages 
of the zones will not be disoussed. ' 

Faunal zones recognized in marine sediments in the Rouchel 
district (Table 1) are possibly theSpirifer .w. Zone, and the 
SchellwienellA cf. burlingtonen§is, Pustula eracilis, Orthotetes australis, 
and Delepinea aspinpsa Zones. New information from this area has made 
it possible to recognize a new zone, the Pustula gracilis Zone, between 
the burlingtonensis and australis Zones; to cl~ify the upper and lower 
limits of the australis Zone; and to recognize that the asPinosa Zone 
at Rouchel constitutes the oldest part of that zone. 



Spirifer BQl Zone 

The Spirifer ~ Zone is tentatively identified from the 
Brushy Hill Limestone member of the Dangarfield Formation. Brachiopods 
in the Brushy Hill Limestone include ghipidomellaaustra11s (M'Coy), 
Leptagonia enalog (Phillips), Rugosochonetes keppedym'" s D!8,tmU§ 
Maxwell, Prospira prima Maxwell, Unispirifer sp., Brachythvris dayidi 
(Dun), 'Dimegelasma' elegante Maxwell, and?Pentremoblastgs sp. The 
brachiopods cannot be conclusively referred to a zone, but it is 
noteworthy that Prospira prima and the cosmopolitan species Rhipidomella 
1ustralis and Leptagonia epeloga elsewhere first appear in the sol Zone 

Campbell & McKellar, 1969, Tables 6.2 and 6.3). 

A species of PatrogpAtbus close to I. andersoni Klapper has 
been identified from the Brushy Hill Limestone by T.B.H Jenkins (pers. 
comm.). Klapper (1971) has reported l. andersoni in association with 
late Kinderhookian species of Siphonodella in the United States, and 
with.§.. coopert in the Hasti$re Limestone (Tnlb) of Belgium. According 
to P.J. Jonespers. comm.) these occurrences indicate that the range . 
of Patrogp.thus andersopi corresponds to the upper half of CuI and 
the lower part of the gap between CuI and CuIl a. in terms of Matthew, 
(1969, 1970) interpretation of the German ammonoid zones. The association 
of a conodont likely to have this range with the brachiopod fauna 
suggests that the Brushy Hill Limestone may be situated low in the sol 
Zone. 

Work in the Rouchel district indicates that the concept of the 
!£i Zone portrayed by Campbell & McKellar (1969, Table 6.2) requires 
modification, and that the zone should be based on species occurring in 
the upper part of the Tulcumba Sandstone and lower . part of the Namoi 
Formation or their equivalents. SpeCies described from Lewinsbrook in 
the Gresford-Dungog district by Roberts (1963), and formerly assigned to 
the ~ Zone, are now known to come from a stratigraphically younger unit 
and are placed in the lover part of the Prthotetes australis Zone. The 
reasons for this modification and a list of the species concerned are 
gi ven on page 40. 

Schellwienella cf. burlingtonensis Zone 

The Schellwienella cf. burlingtonen1is Zone is widespread 
throughout the Rouchel district, and is present in both the Dangarfield 
and Waverley Formations. In addition to many of the species listed by 
Campbell & McKellar (1969) the zone at Rouchel contains two species of 
Rugosochonetes, one a characteristic small globose speCies, ProductiDA 
flObosa Roberts, Spirifer AQl Campbell, Kitekem1 thyris rouchelensia 

Campbell), Cleioth~dina s,mne~~ta Roberta, Cruri~hYris sp. A., and a 
retzioid brachiopo~able 6. Productina globosa and Spirif.r ~ 
originally considered to be restrict.d to the sol Zone, have longer 
stratigraphic ranges than previously recognized. Most brachiopod speCies 
in the burlingtononsis Zone range into the younger gracilis Zone (Table 1). 
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A goniatite identified as Muensteroceras cf. ow'01 (Hall), 
which is different from the form in the sol Zone, is present with 
brachiopods of the bijrlingtpnensis Zone at locality 1-27 in the 
Dangarfield Formation. From a slightly higher level within the zone, 
Branagan et ale (1970) have listed a conodont fauna of late Tournaisian 
age (T.B.H. Jenkins, pers. comm. iA Jones, Campbell, & Roberts, in prep.). 

Pustula gracilis Zone. 

The Pustuls gracilis Zone is characterized by an assemblage 
consisting of the nominate species, Schellwienella sp. A which has 
coarser ribs than §.. cf. burlingtonensis, and Schuchertella sp.A, in 
association with a large number of species which have extended up from 
the burlingtonensis Zone; Marginatia patersonensis first appears in the 
gracilis Zone. Important species common to both the gracili§ and 
burlingtonen§is Zones include RugQsochonetes sp. A, Antiguatonia cf. 
insculpta Muir-Wood, B!a.Ch~h~~ cf.§olida Campbell, KltakAm1thyris 
rQUchelensis (Campbell~~tnxris cf. principalis North, Crurithyris 
sp. A, 'CAmArotoechia' cf. ch0uteauensis Weller, and terebratuloid n. gen. 
Other species are listed in Table 7. 

The base of the gracilis Zone is defined'by the incoming of 
Fustula gracilis, Schellwienella sp. A, Schuchertella sp. A,· and Marginatia 
patersonensis, and the absence of Schellwienella cf. hurlingtonen§i§. 
In its uppermost part, the zone is transitional with the Orthotetes 
austraiis Zone. At localities 15-3 and 30-2 (Section 30 at Malumla) in 
the upper sandstone unit of the Waverley Formation, Orthotetes australis 
(Campbell) and Fluctuaria campbelli Roverts are associated with 
Antiguatonia cf. insculpta Muir-Wood, Syringothyris cf. principali§ North, 
Schuchertella ?sp. A, Rugosochonetes sp. A, and Delepinea sp. This 
assemblage is assigned to the gracilis Zone, the base of the australis 
Zone being signalled by the incoming of a large number of new species and 
the apparent extinction of most forms characterizing the gracilis and bur­
lingtonensis Zones (Table 3). 

The gracili§ Zone is identified near the top of the Dangarfield 
Formation in Section 1 at Glenbawn; near the top of the Dangarfield 
Formation in Section 4 at Dangarfield; in the uppermost sandstone of the 
Waverley Formation in Section 30 at Malumla; towards the top of the 
Waverley Formation in Section 68 (locality 38-7) at Scrumlo (Plate 2); 
and at scatteT~d localities including the Cameron Bridge locality of 
Osborne (1950a) at Upper Rouchel (Table 7). 

Age of the gracilis Zone. There is little internal evidence on 
which to base the age of the gracilis Zone. The zone is, however, 
bracketed by two well dated units, the SghellJienella cf. burlingtonensis 
Zone which covers most of the interval Cull a. to Cully ; and the 
Orthotetes australis Zone which covers most of CuIIR and the lower part 
of CuIII~ of Germany (Jones, Campbell, & Roberts, fn prep.). The gracilis 
Zone therefore lies' wi thin the gap between CuII'Y and CuII 8 of Germany 
(Fig. 4) and can be considered early but not earliest Vi.ean in age. 
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Qrthotetes australis Zone 

The Qrthotetes auatr'11s Zone vas established by Roberts (1965a) 
in the Gresford-Dungog district, Hew South Wales, and subsequently has 
been recognized throughout eastern Australia (Campbell et al., 1969; 
Campbell & McKellar, 1969; Jones, Campbell, & Roberts, in prep.). The 
present biostratigraphical study in the Rouchel district has clarified 
the stratigraphic ranges of many species &Bsociated with the lover part 
of the austrei1s Zone, and indicates errors in correlatiou between the 
main stratigraphic sequence and fault blocks in the Gresford-Dungog 
district, and between that area and the Werrie Syncline (Roberts, 1965a; 
Campbell et al., 1969). Hence it is necessary to briefly discuss the 
succession of faunas and stratigraphy of the Gresford-Dungog district 
before emending the australis Zone. 

A preliminary revision of the geology suggests that sediments 
in fault blocks between L.1Iinsbrook and Trwallyn previously mapped as 
Bingleburra Formation (Roberts, 1961, 1963, 1965a, 1965b) are referable 
to younger units. At Levinsbrook a rich fauna similar to that in the 
lower part of the Woolooma Formation at Malumla (localities 30-13, 30-9, 
29-6, 29-2, 29-1) is present in grey siltstone identified as Bonnington 
Siltstone. A fault, mainly concealed by alluvium, separates this block 
from the Trevallyn fault block, which contains a sequence extending 
through the Ararat Sandstone and the overlying ~oDDington Siltstone; 
faunas from Trevallyn resemble those from higher in the Woolooma Formation 
at Malumla (locality 29-7) and at Back Creek (localities 17-5 to 17-11). 
We have identified both groups of faunas in the WooloolI& Formation as 
australis Zone. 

New evidence from the reference section in the Levinsbrook 
Syncline supports the re-interpretation of the stratigraphy of the 
Lewinsbrook and Trevallyn fault blocks: a fauna tentatively identified 
as Schellxienel1a cf. burlingtqnensis Zone is present in the upper beds 
of the Bingleburra Formation; a second poorly preserved fauna from 
oolitic limestone member A of the Ararat Sandstone · (Roberts, 1961) belongs 
to e1 ther the burlingtonf!Psis or PuspaJ' gracilis Zones (probably the 
latter because it contains a coarsely ribbed specie. of ?Schellv1enella); 
and the Bonnington Siltstone contains the Orthotetes Australis Zone. 
Stratigraphically, therefore, the Lewinsbrook fauna is younger than the 
burlingtonessis and ?gracilis Zones. 

The Levinsbrook assemblage had previously been aqua ted vi th 
faunas in the upper part of the Tulcumba Sandstone and lower part of the 
Namoi Formation in the Verrie Syncline because it contained species such 
as Productina globosa Roberts and Crassumbo votseyi (Roberts); these 
faunas were referred to the Spirifer W. Zone Campbell et al., 1969). 
Newly recognized extensions to the ranges of ProductiAl globosa and 
CrUsumb0 yoiseyi at Rouchel, and stratigraphic evidence from Gresford, 
indicate that the Lewinsbrook fauna should be transferred to the lover 
part of the australis Zone. The species transferred from the J!.2l to the 
australis Zone include: Bibycia tub1formis Roberts, Streptorhynchu8 
spinigera (}If' Coy), Pustula multispinata Roberts, Amam1 Dothvr1s triPBUlaris 
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Roberts, DelthY{iS? ~piai~~ Roberts, Brachythyris ~lliptica Roberts, 
~Dltq. lA:a. M' Coy , Cleiothyridina segmentata Roberts, Coledium 
l&eVisRoberts), Fenestella brownei Roberts, Ptilopora konincki 
Crockford, and Conophillipsia brevicaudata Roberts. Clei 0 thyri dina 
segmentata ranges from the bqrlingtonensis to the aspinosa Zones at 
Rouchel; Brachythyris elliptica may have a similar lower limit to its 
range (Campbell & McKellar, 1969), but at Rouchel ranges from the gQstralis 
to the aspinosA Zones. 

At Rouchel, stratigraphic sections are relatively continuous 
when compared with those at Gresford, and the australis Zone is associated 
with both older and younger zones. The australis Zone is characterized 
by a large influx of new species, two of which, Orthotetes australi§ 
(Campbell) and Fluctuaria campbelli Roberts, are present in a fauna 
transitional with the older Pastula gracilis Zone. Important species 
marking the incoming of the zone include: Schuchertella concentrisca 
Roberts, Streptorhynchus spinigera (M' Coy), Eomargi:g,i.fera tenuimontis 
Roberts, Krotovia sp., ACllmipothyris ~~~~ltriS Roberts, Brachythyris 
zlliPt~ca Roberts, Kitakpmithyris trisentataCampbell), Asytin~a ~ 
M'Coy , Cleiothyridina a~tralis Maxwell, PunQtospirifer amblys 

Cvancara, Coledium lAevis~Roberts), and Dielasma picketti Roberts. Many 
of these species range throughout the australis Zone, and some extend 
into the lower part of the Delepinea aspinosa Zone. 

The faunal succession within the australis Zone is displayed in 
two main sections in the Rouchel district, section 17 at Back Creek, and 
section 30 at Malumla (Plate 2; Table 1). At Malumla, the sequence is 
wholly marine and the australis fauna succeeds one transitional with the 
graQilis Zone. The incoming of the australis fauna may have occurred 
slightly earlier at Malumlathan at Rouchel because the sediments 
immediately beneath the australis Zone at Back Creek are non-marine, and 
the fauna resembles that at locality 29-7 near the top of section 30. 

Delepinea aspinosa Zons 

. The Delepinea aspinosa Zone was established by Roberts (1965a) 
from faunas in the Wiragulla Beds and sediments identified (erroneously) 
as Ararat Sandstone on the flanks of the Wallarobba Syncline, south of 
Dungog. At the time, it appeared that Delepinea aspinosa had a short 
stratigraphic range, and hence all faunas containing g. aspinosa were 
referred to the asRinosa Zone, regardless of associated species. 
Stratigraphic studies north of Dungog (Roberts, in prep.) now show that 
~. aspinosa has a much longer stratigraphic range than previously 
recognized, rendering it a singularly unfortunate choice as index species. 
There is also the added complication that a species of Delepin~a closely 
resembling aspinosa is present in the burlingtQnensis, graQilis, and 
possibly the australis Zones. 

Recent work in the Dungog district shows that the marine sediments 
beneath the Wallaringa Formation, on the flanks of the Wallarobba Syncline, 
are part of a sequence which extends through a faulted terrain northwards 
to Brownmore. The seq~nce of faunas at Brownmore indicates that the 
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assemblages at Wiragulla and Cangon, on which the zone was originally 
based, in fact constitute the upper part of the zone in terms of its 
present broad interpretation. At Brownmore, faunas containing 
Q. aspinosa extend 1040 m stratigraphically below an horizon containing 
Gigantoproductus tenuirugosus Roberts in association with Q. aspinosa. 
It must be noted here that this same horizon, present at locality 235 
at Cangon, lies stratigraphically above locality 234 at Wiragulla which . 
contains Inflatia eleggns Roberts and Q. ASpinosa, and therefore cannot 
be located within the Ararat Sandstone (see Roberts, 1964, 1965a). 

For the purpose of this bulletin the aSRinosa Zone will be 
used in the broadest sense, but it is likely from work in hand at 
BroWDmore that the zone vill eventually be subdivided. Faunas from 
Rouchel assigned to the aspinosa Zone (Section 6, Stony Creek; Section 
44, Upper Rouchel; Tables 1, 4, 5) are characterized by the association 
of ~c~e;tel1a ape B Delepinea aspinosa (Dun), Productina 
mArg;r{tacea (Phillips), and Brachythyris sp. with a number of species 
also present in the australis Zone. Species which have extended from 
the austratis Zone into the aspinosa Zone include: StreptOrhynchus 
apinigera M'Coy), Waagenoconcha d,licatula Campbell, Marginatia 
fatersonensia Roberta, E~:~nif'ra tenui;ont;s Roberts, Asyrinxja ~ 

M'Coy), Voiaeyella anterosa Campbell), BrachvthyriS elliptica Roberts, 
Cleiotbyridina australia Maxwell, and Punctospirifer amblys Cvancara. 
The overall assemblage should be regarded as typical of the lowest 
part of the aspinosa Zone. . 

A fauna from locality 32-10, near the top of Scrumlo, contains 
species of Fustula and Rugosochonetes that are unknown elsewhere in New 
South Wales. The association of Delepinea aspinosa, Eomarginifera 
tenuimontis, and a distinctive trilobite pygidium suggests that the 
fauna can be correlated with those at Stony Creek and Rouchel. 

The upper part of the Delepin,a aspinosa Zone, characterized 
by the association of Gigantoproductus traUiy;goSUB Roberts, Chonet,s 
cAPgonensis Roberts, Delepinea aspinosa Dun, Echinoconchus gradatus 
Campbell, and Balanoconcha elliptica Campbell, is not known in the 
Rouchel District. 

PALAEOGEOGRAPHY 

Late Deyonian 

With the possible exception of the Kingsfield Beds and the 
lower part of the Goonoo Goonoo MUdstone there are no units of late 
Devonian age in the Rouchel district. The Kingsfield Beds comprise 
a terrestrial to possibly intertidal volcanogenic succession, and may 
represent ei ther the remnants of a volcanic island or the eastern margin 
of the Tabberabberan orogen. Northeast of the Rouchel district, late 
Devonian sediments consisted initially of deep water muds with 
interbedded turbidites, conglomerate and a lithographic carbonate, and 
later of unfossiliferous mud, silt and greywacke, again probably of 
deep-vater origin. 
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Early Tournaisiap: Spirifer ~ Zone (Fig. 13A) 

Early in the Carboniferous the sea transgressed westwards, 
possibly as far as Sco~e, across a terrain of previously exposed 
Kingsfield Beds. Shallow-water mar~ne sand containing carbonate 
le~ses and minor interbedded muds (Dangarfield Formation) were depOSited 
during this westward movement. Following the transgression, a carbonate 
bank became established in the Brushy Hill - Glenbawn area. Conditions 
appear to have been favourable for carbonate depOsition during both the 
transgression and the period of oolite deposition on the· carbonate 
bank. The presence of interbedded sand within the Brushy Hill Limestone 
in the northern part of Bushy Hill suggests that, at this time, 
terrigenous sediment was derived from an area northwest of the carbonate 
bank. 

The sol Zone is not reoognized in the Goonoo Goonoo Mudstone 
northeast from Glenbawn, probably because of deep-water conditions of 
sedimentation. We postulate that mud, silt, and minor greywacke 
accumulated in relatively deep-vater contemporaneously with deposition on 
the carbonate bank near Glenbawn. The .deep-water marine area northeast 
of the Rouchel district later became shallower because of either uplift 
prior to volcanism in the source area of the Waverley Formation, or 
infilling by sediment. Traction current sands and lenses of oolitic and 
crinoidal carbonate were interbedded with muds constituting the upper 
part (in this region) of the Goonoo Goonoo Mudstone. 

Continued subsidence allowed muds similar to those in the 
Goonoo Goonoo Mudstone to be deposited in the Glenbawn region during the 
interval between the ~ and burlingtonensis Zones. 

f;te T~gisian - early Visean: Sohellwienella cf. burlingtonensis Zone 
ftg. 13~ . 

Towards the end of the Tournaisian, immediately before the 
burlingtonensis Zone, the pattern of sedimentation changed because of 
increased volcanic activity in the west and northwest, and the associated 
uplift of a granitic hinterland; detritus derived from these sources 
consisted of andesite, devitrified volcanic glass, plagioclase and 
orthoclase feldspar, and minor amounts of granite, plutonic quartz, and 
ignimbrite. The upsurge of volcanism was reflected in the deposition 
of coarse-grained lithic sand (Waverley Formation) over much of the 
region. In the west, the influx of sediment built a non-marine piedmont 
plain eastwards across the shelf, and caused a regreSSion of the sea. 
Sediments deposited on the piedmont plain comprised coarse-grained lithic 
sand and gravel. Offshore, sediments consisted of lithic sand 
which was particularly coarse and gravelly in a region northeast of 
RouchelBrook village (section 39) but which elsewhere was coarse to 
medium-grained, grading eastwards into silt and mud. The presence of 
coarse sediments northeast of Rouchel Brook suggests derivation from a 
bulge in the shoreline in the Waverley area. In the vicinity 
of Glenbavn the coastline developed an embayment which, for the most part, 
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was protected from currents transporting coarse detritus and received 
mud and at times shelly carbonates. The great influx of sand into 
areas adjacent to the embayment is reflected in the interbeds of at 
first fine-grained and then coarse-grained lithic sand. Sediments 
within the embayment comprise the Dangarfield Formation. 

Early Vis'an: Pystula gracilis Zone (Fig. 13 C) 

During the early Visean a pattern of sedimentation similar to 
that in the late Tournaisian prevailed over the Rouchel district. The 
embayment in the coastline remained a protected area of sedimentation 
and received shelly silty mud and, in some areas, carbonate. A carbonate 
bank on the southeastern margin of the embayment generated sediment 
ranging in composition ranging from coralline and algal carbonate to 
oolitic and crinoidal carbonate. On the southern margin of the embayment 
the marine sediments passed laterally into a beach zone, represented by 
well sorted cross stratified heavy mineral sand (Waverley Formation). 
Landward of the beach zone, the heavy mineral sand passed into alluvial 
fan deposits consisting of coarse-grained cross-bedded gravelly 
1i thic sand with sporadic beds of purple silt. A similar transition 
from a marine to non-marine enviro~ent is present on the northeastern 
flank of the embayment where the beach zone is again represented by 
heavy mineral sand, and the terrestrial sediments by gravelly Ii thic 
sand. Offshore, fine to medium-grained sand and interbedded silty mud 
were deposited in shallow water, and in the east around ~~lumla, skeletal 
calcarenite accumulated on a carbonate bank, probably during a period of 
low influx of terrigenous detritus. 

Late in the early Visean there were a second major uplift and 
period of volcanism in the source area to the west. The first event, 
preceding the volcanism, was a period of arching or uplift which 
effected an area extending from the Liverpool Range in the north to 
Mount Olive and Carrow Brook (Cambervell 1:63 360 Sheet) in the south. 
A thick piedmont gravel (Ayr Conglomerate) was built out over 
the shelf, causing the shoreline to migrate eastwards; in most areas 
the gravel was fluvial , but in a few places it may have 
penetrated into the marine environment. Uplift in the vicinity of Back 
Creek and Wilson Gully appears to have caused substantial erosion of 
Waverley Formation prior to the deposition of the Ayr Conglomerate. 
Simultaneously with the accumulation of the piedmont gravel, 
thickly bedded coarse-grained Ii thic sand was deposited on the marine 
shelf area in the eastern part of the Rouchel district. 

Following the uplift, and probably as a result of subsequent 
rifting, there was a period of intense volcanism which spread ignimbrites 
and volcanogenic debris over the piedmont plain and to a certain extent 
into the marine shelf. The ignimbritic style of volcanism of the late 
early Vis'an appears, from a study of detrital grains, to be markedly 
different from the dominantly andesitic volcanism of the Tournaisian and 
late Devonian source areas, and may reflect a major change in the 
development of the New England Folt Belt. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-45.-· 

Middle Visean (Fig. 13 D): a. Orthotetes AUstralis Zone 
. . " . 

In the middle Visean during a period of intense outpouring of 
volcanic ash, a marine transgression caused the shoreline to move a 
short distance (6 km) westwards. Onshore, repeated ash flows built up 
a large thickness of ignimbrite (Oakfields Tongue and Native Dog Member). 
Ash and glass shards from the volcanism were carri~d offshore and 
deposited in a quiet marine environment containing a rich benthonic 
fauna; when lithified, · the volcanogenic fragments produced a hard blue­
grey resistant siltstone. Farther offshore, and presumably out of reach 
of the most intense ash Bhowers, tr..inly bedded fossiliferous muds 
accumulated in a shallow marine environment. Periodically, ash showers 
now represented by zeoli tized siltstone and crystal-lithic tuffs extended 
8S far as· the muddy environment. 

In the period following the intense volcanism, mud and then 
medium to coarse-grained 11 thic sand were deposited offshore. The sand 
was poorly sorted and, with the exception of a greater proportion of 
glassy ignimbritic fragments, resembled that previously deposited on the 
marine shelf (Waverley Formation). ~on-marine gravelly li thic sands 
continued to be deposited on the p~edmont area in the landward part of 
the region. 

b. Delepinea aepinosa Zone 

Later in the middle Visean. a second marine transgression pUshed 
the shoreline a short distance farther westwards (Fig. 10). Sediments 
deposited at this time varied from coarse-grained fluvi~l lithic sand on 
the western piedmont, · to interbedded mud and fine-grained lithic sand 
on the marine shelf; .skeletal and algal calcarenite accumulated in areas 
near the shoreline. 

Late middle Vis~an " - ?late Visean · (Fig. 13e) 

A second phase of intense ignimbritic vulcanism commenced late 
in .the middle Vise'an, causing a major regression of the sea; . the late 
middle Vis6an age for the regression is suggested by the presence of only 
the lower part of the aspjnosa Zone in the Rouche1 area. Onshore, a 
sequence of four igDimbrites -was interbedded with coarse-grained fluvial 
li thic sand and tuffaceous sand. 

The embayment in the shoreline is based on the presence of red 
vi tric tuffs wi thin marine sediments. Little is known of the late Visean 
stratigraphy north-northeast of the Rouchel district because of erosion 
of strata from the Timor Anticline. The position of the shoreline is 
conjectural because there are· only·. two known occurrences of red tuffs 
wi thin marine sediments. From meagre evidence we suggest that the 
shoreline extended eastwards from Rouchel to Barrington Tops and then 
curVed southwards to Gresford; s~pport . for this suggestion is provided 
by geological mapping in the Camberwell 1:63 360 Sheet by students of 
Newcast~e University, and the recognition of red tuffs in the Carrow 

. Brook area by Dr G. Jones (pers. comm.). 



STRUCTURAL GEOLOGY 

INTRODUCTION 

The Rouchel district is located at the northern end of the 
'Basin Belt' (Voisey, 1959), a structural province which extends from 
Maitland to Scone near the southwestern edge of the New England Belt 
(Fig. 2). The Basin Belt is characterized by several shallow dovnfolds 
with discontinuous axes, traditionally described as basins. The so-called 
'Rouchel Basin' is a misnomer, and is more complex than originally 
envisaged by Osborne (1950a). . 

Carey &: Osborne (1938) outlined an evolutionary model for the 
structures in the 'Basin Belt', many of which vere poorly defined at 
the time. According to their model the area of the Basin Belt was 
deformed by a horizontal shear stress which initially produced a single 
set of folds in association with several sets of faults of different 
types. As deformation progressed, the structures vere rotated and 
fold axes became sinusoidal; upfolds were eventually eliminated by 
faulting, leaving downfolded 'basins'. 

Three distinct structural trends in and adjacent to the Rouchel 
district (Fig. 14) are defined by folds and followed by many faults. 
Tvo of the trends are probably primary and the third may have originated 
as a geometrical consequence of the intersection of folds parallel to 
the two primary trends. The northwest to north-northwest Brushy Hill 
Trend is probably primary; it is named from the Brushy Hill Anticline 
and is conspicuous in the western part of the Rouchel district. The 
northeast to north-northeast Woolooma Trend is probably also primary and 
is defined by the Woolooma Anticlinorium and the adjacent Bovmans Gully 
Syncline. The Woolooma Trend intersects the Brushy Hill Trend near 
Dangarfield, where faults and enclosing strata change strike markedly. 
The Davis Creek Syncline defines the David Creek Trend, which may be 
secondary; the trend is variable, although consistently more easterly 
than either the Brushy Hill or Woolooma Trends. · The Scrumlo and Albano 
synclines follow the Davis Creek Trend. The Muscle Creek Syncline is 
the marginal portion of a structure centred on the Owens Mount Basin 
(Osborne, 1928a), to the south of the Rouchel district, which also 
follows the Davis Creek Trend. The geometry of folds along the Davis 
Creek Trend can be explained most simply in terms of the intersection 
of elements belonging to Brushy Hill Trend and Woolooma Trend folds. 

North of the Rouchel district the north-plunging Sandy Creek 
Syncline (Manser, 1968), which is part of the 'Scone-Gundy Syncline' of 
Osborne (1950a), and the south-plunging Timor Anticline (Osborne, 1950a) 
are approximately parallel to the Brushy Hill Trend (Fig. 14). Both the 
Sandy Creek Syncline and Timor Anticline are cut by cross-folds 
subparallel to the Woolooma Trend. Faults between the Sandy Creek 
Syncline and Timor Anticline follow the Brushy Hill Trend. The nose of 
the Sandy Creek Syncline persists as far south as Gundy, where it merges 
into the northern ·limb of the Brushy Hill Anticline and the northwestern 
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limb of the Bowmans Gully Syncline. The Timor Anticline merges into 
the Belltreea Structure (Osborne, 1950a) which consists of a series of 
i~l-defined folds and faults between the Timor Anticline, Bowmans Gully 
Syncline, and Woolooma Anticlinorium. To the east of the Belltrees 
Structure is the southeast-plunging Moonan Syncline (Osborne, 1950a). 

Structures in the Basin Belt and adjacent structural provinces 
are thought by most workers to have formed mainly during the late 
Palaeozoic Hunter-Bowen Orogeny; we have no reason to dispute this 
because we cannot precisely date the time of the folding in the Rouchel 
district. 

FOLDS 

Brushy Hill Trend 

The Brushy Hill Anticline trends northwest to north-northwest 
from Dangarfield to the Pages River, about 4°6 km southwest of Gundy. 
The anticline plunges northwards at between 5 and 100 (Fig. 15a) and 
is regionally symmetrical, having limbs which dip at 200 to 300 ,with 
local oversteepening along faults. The western limb is markedly 
oversteepened, and locally overturned, adjacent to . the Brushy Hill Fault, 
as noted by Branagan et a1. (1970). The eastern limb of the Brushy Hill 
Anticline is preserved north of Pages River, but the continuation of the 
arial portion of the fold is occupied by faults a1ong~ and parallel to, 
Glen Creek. The western limb of the Brushy Hill Anticline north of Pages 
River is probably present to the west of Glen Creek as part of a shallow 
syncline noted by Osborne (1950a) at Scone Mountain (Fig. 14). At 
Dangarfield, the Brushy Hill Anticline is disrupted by faults and 
southeasterly-dipping strata following the Wbolooma Trend and forming 
the northwestern limb ·of the Bowmans Gully Syncline. South of Dangarfield 
the Brushy Hill Trend reappears in the southwestern limb of the shallow 
Albano Syncline. 

Synclinal. closures are present west of the Brushy Hill Anticline, 
on LOgaJls Mountain, Page Mountain, and Sugarloaf; the closure at Sugarloaf 
forms the Segenhoe Basin of Osborne (1928b). The synclines plunge to 
the north-northwest and may be parts of a single structure which has been 
cut by faults, or they may be . discrete structures separated by faults 
rather than anticlines. A shallow syncline with a warped axis which 
trends north-northeast underlies The Colonel and Bells Mountain (Osborne 
1928b, 1950a). . 

The Kingsfield Beds and Dangarfield Formation appear to be 
restricted to the area of the Brushy Hill Anticline. It is possible that 
there is some direct genetic conneotion between the location of the 
antioline and the two formations. 



WooloolDA Trend 

The Woolooma Anticlinorium is an open structure, part of which 
is located in the Woolooma Range in the northeastern part of the Rouchel 
district. The anticlinorium trends north-northeast and along the upper 
reaches of Rouchel Brook plunges southwards at about 50 (Fig. 15b). 
Several subsidiary folds are present in the axial portion of the . 
anticlinorium, but are difficult to trace in the undivided strata of the 
Woolooma Formation which they fold. Many of these subsidiary folds 
appear to merge into faults along strike and are lost. South of Rouchel 
Brook the Woolooma Anticlinorium merges into the transverse Davis Creek 
and Scrumlo synclines, although a fault-bounded 'corridor' about 1 km 
wide between Davis Creek village and 'Scrumlo' contains rocks dipping 
east-southeast. The south-plunging nose of the Woolooma Anticlinorium 
forms the northern limbs of the Davis Creek and Scrumlo Synclines. 

West of the Woolooma Anticlinorium the Bowmans Gully Syncline 
has an axial trace extending 5 km northeast to north-northeast along 
Bowmans Gully from the confluence of the gully and Back Creek (101306, 
Woolooma 1 :63 360 sheet). The Bowmans Gully Syncline plunges south at 
between 50 and 100 and is a symmetrical structure, tighter than the 
Woolooma Anticlinorium, with limbs which dip at 250 to 300 except where 
they are oversteepened along faults. The western limb of the syncline 
is better developed than the eastern limb because of the open form of 
the Woolooma Anticlinorium. The axial trace of the Bowmans Gully Syncline 
merges into a fault near the head of Rainbow Creek (126384, Wooloorna 
1:63 360 Sheet) but probably reappears to the north as the axial trace· 
of a syncline mapped by ~ser (1968) in the Bell trees Structure. The 
northwestern limb of the. Bowmans Gully Syncline persists as far south as 
Dangerfield, fOrming the nortlwestern limb of the Albano Syncline. At 
Dangarfield the limb intersects strata parallel to the Brushy Hill Trend. 

Davis Creek Trend 

The Davis Creek, Scrumlo, and Albano synclines are shallow 
structures with curved axial traces present in areaS where folds along 
the Brushy Hill and Woolooma Trends intersect with one another. The 
Muscle Creek: Syncline is part of a similar structure centred on the Ovens 
Mount Basin to the south of the Rouchel district. 

The Davis Creek Syncline lies between Upper Rouchel . and Davis 
Creek villages, and is almost completely surrounded by faults. The 
western end of the syncline's axial trace merges into faults about 1 km 
east of Upper Rouchel, and is not quite continuous with the axial trace 
of the Bovmans Gully SynCline. The eastern end of the Davis Creek 
Syncline is bounded by a major north-northeast-trending fault at Davis 
Creek village (160231, WooloolII8 1 :63 360 sheet). From Upper Rouchel the 
axial trace of the Davis Creek Syncline strikes southeast and east-southeast, 
and is subparallel to strata in the western limb and nose of the Woolooma 
Anticlinorium. In the axial portion of the Davis Creek Syncline strata 
dip at 50 or less; avay from the axis dips increase to about 200 to 25 , 
and are greater adjacent to faults. The structure is almost horizontal 
except in the east, where it is folded 150 to 200 to the east-southeast 
along a north-northeast-trending line about 1.5 km west of Davis Creek 
village. 
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The Davis Creek and Scrumlo synclines are separated by a 
km-wide fault-bounded 'corridor' containing strata which dip towards 

the east-southeast. The axial trace of the Scrumlo Syncline, which is 
bounded by.faults on all sides except the north, runs along Davis Creek 
valley to 'Mullee' (196190, Woolooma 1:63 360 Sheet), and then along 
Hartletts Creek. Strata in the syncline dip at 100 to 150 except where 
they are oversteepened along faults. In the Malumla Range, between 
Davis Creek and Rouchel Brook, the northern limb of the Scrumlo 
Syncline merges with the nose of the south~plung1ng Woolooma 
Anticlinorium. 

The Albano Syncline is made up principally of two intersecting 
fold limbs, the northeastern limb of the Brushy Hill Anticline and the . 
southeas~ern limb of the Bowmans Gully Syncline, both of which dip at 
about 20. The axial trace of the Albano Syncline strikes southeast to 
east-southeast from the head of Rouchel Gully, about 2 km south of 
Dangarfield, to 'Albano' (097188, Woolooma 1:63 360 Sheet), and it is 
sub-parallel to the axial trace of the Davis Creek SynCline. The Albano 
SynCline does .not persist east of the Rouchel Brook - BOwmaDS Creek 
road, where it is replaced by strata dipping east-northeast to southeast. 
The northern part of the Albano Syncline is separated from the Davis 
Creek Syncline by faults. 

The Muscle Creek SynCline, in the southwestern part of the 
Rouchel district, is a marginal portion of a shallowdownfold which 
centres on the Owens Mount Basin about 10 km southeast of the head of 
Muscle Creek (Cambervell 1: 63 360 Sheet). The Muscle Creek - Ovans 
Mount structure is a shallow warped syncline whose axial trace strikes 
from southeast and south-southeast at the head of Muscle Creek to east­
northeast at Owens Mount (Osborne, 1928a~ 1929, 1950a; Carey & Osborne, 
1938) • 

FAULTS 

Individual faults in the Rouchel district are never continuously 
exposed, but major faults can be located accurately in areas where 
stratigraphic markers provide good control, notably in areas containing 
the Isismurra Formation. Where stratigraphic control is poor, for .example 
in the Woolooma Formation, parts of many faults have been located 
approximately along linear drainage channels arid other topographic features • 

Where exposed, the faults contain zones of sheared and brecciated 
rocks up to tens of metres vide. These zones contain sporadic veins of 
carbonates and zeolites, and around Stewarts Brook, in the northern part 
of the Rouchel district,veins of auriferous quartz. Silicified mudstone 
breccia is present in fault zones about 3 km southeast of Glenbavn Dam, 
and has weathered to form long narrow ridges. Strata adjacent to fault 
zones are commonly oversteepened, and locally folded. All the faults 
mapped in the Rouchel district are vertical or nearly vertical at the 
present level of exposure, as indicated by the fault traces being independent 
of topography. 
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Faults in the Rouchel district strike in many different 
directions (Fig. 16). although the strike of most major faults is 
approximately parallel to that of the enclosing strata. In areas where 
strata change strike markedly, for example around Dangarfield, major 
faults commonly do the same. Along the Brushy Hill Anticline and'the 
southwestern limb of the Albano Syncline major faults, for example the 
Brushy Hill Fault (defined below), are approximately parallel to the 
Brushy Hill Trend, striking b~tween northwest and north-northeast. In 
most cases strata on the western side of these major faults have moved 
down relative to strata on the eastern side. The fault inferred to be 
present beneath Lake Glenbawn, and its northern and southern continuations 
along Courigans Creek and to Rouchel Brook, is unique in the area because 
the relative sense of movement along it has been 'east side down. The 
axial portion of the Brushy Hill Anticline thus occupies a north-northeast­
trending horst between this fault and the Brushy Hill Fault. Major faults 
along the BrUShy Hill Anticline are joined, and rarely cut, by subsidiary 
cross faults, some of which are subparallel to the Woolooma Trend. 
Major faults associated with the Bowmans Gully Syncline and the Woolooma 
Anticlinorium strike northeast to north-northeast, approximately parallel 
to the Woolooma Trend. The relative sense of movement on these faults 
is west side down, the same as that on faults along the Brushy Hill 
Trend. Many cross faults, and parts of some major faults, are subparallel 
to the Brushy Hill Trend. Faults with an east-northeast to, east-southeast 
strike are uncommon in the Rouchel district; locally they cut strata 
which follow the Davis Creek Trend. The relative sense of movement along 
at least some of these faults has been s'outh side down. 

None of the faults in the Rouchel district shoy evidence of an 
important strike-slip component of movement, and such movement cannot be 
inferred on stratigraphic or other grounds. Many faults are characterized 
by decreased throw along their strikes, indicating that strata on the 
opposite sides of the faults have rotated relative toone another. Many 
of the faults along which rotation has taken place die out in areas of 
sheared and warped strata. Rotation of blocks of strata relative to one 
another probably took place as a result of the juxtaposition and 
intersection of growing folds with different trends or geometries, or both. 
As ,deformation progressed intense strains between folds would be dissipated 
by the formation of faults which might almost completely isolate some 
blocks of folded strata. The Davis Creek Syncline is in one such isolated 
block. 

No single set of faults in the Rouchel district conSistently 
cuts and displaces any other set. In addition, individual faults commonly 
change trend markedly along strike; such faults cannot be assigned to a 
single set on a basis of their trend. Because of these facts we are unable 
to infer the relative ages of different sets of faults. The facts are 
consistent with all the faults being of about the same age; alternatively 
they are also consistent with all faults having been rejuvenated together 
after the main period or periods of deformation in the Rouchel district. 
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Brushy Hill Fault 

Osborne (1928a, 1928b, 1929) mapped and named the Brushy Hill 
Fault as a single structure trending north-northeast to vest-northwest 
from 'Greylands' (183972, Camberwell 1:63 360 Sheet), about 12 km south­
southeast of Bowmans Creek village, to the Pages River Valley 5 km west 
of Gundy • . Later he traced the fault northwards to Murrurundi as the 
composite Brushy Hill - Murrurundi Fault (Osborne, 1950a). Osborne 
originally interpreted the Brushy Hill Fault as a normal fault developed 
during the late Palaeozoic Hunter-Bowen Orogeny. Carey & Osborne (1938) 
tentatively regarded the Brushy Hill Fault as one of a system of 
conjugate shears (implying possible transcurrent movement) developed in 
the Basin Belt during the Hunter-Boven Orogeny. Osborne (1950a) iater 
interpreted the Brushy Hill - Murrurundi Fault as a steep normal fault 
of post-Triassic, pre-Tertiary age, developed in response to post-orogenic 
'isostatic sag'.. Branagan et ale \ 1970) inferred that the Brushy Hill 
Fault to the west of Lake Glenbawn was a high-angle 'thrust' (reverse 
fault). . 

'tie define the BruShy Hill Fault as the high-angle (vertical or 
nearly vertical) fault trending roughly north-northwest to the west of, . 
and subparallel to, the axial trace of the Brushy Hill Anticline from . 
Dangarfield to the Pages River about 6 km southwest of Gundy (Plo 1). 
In this definition the Brushy Hill Fault is bounded at both ends by north­
northeast- to northeast-trending cross faults, and does not continue 
beyond as a single structure. Strata to the west of the fault have been 
down thrown relative to those on the east; the direction of dip of the 
fault plane asa whole is not known so that it cannot be termed normal or 
reverse. We prefer to limit the term 'thrust' to faults with low dips, 
and hence do not c~assify the Brushy Hill Fault as a thrust at its 
present level of exPosure; the attitude of the fault plane at depth is 
unknown. 

The Brushy Hill Fault has the same characteristics as the other 
faults in the Rouchel district, and there is no evidence to suggest that 
it has a different age. 

Hunter Fault System 

The Hunter Fault System (Hunter Thrust of many workers) is part 
of a structural 'line' or 'front' along the Hunter River valley which 
separates relativelyundeformed Upper Palaeozoic rocks. in the west from 
a more intensely deformed sequence in the east. In this respect the 
Hunter Fault System is equivalent to the Mooki Fault System ('Mooki 
Thrust') farther north (Fig. 2). We have not examined the Hunter Fault 
System, but suspect that at least between Muswellbrook and Scone it 
consists of several intersecting high-angle (at the present level of 
exposure) faults of different trends. . 

Osborne (1928b, 1929, 1950a) mapped a single lov-angle fault 
between Scone and Musvellbrook, the Hunter Thrust. As mapped by Osborne 
there were marked re-entrie~ in the trace of the fault where it crossed 
Rouchel Brook, and also about 1 km north of Muscle Creek. In these tvo 
areas the trace of Osborne's Hunter Thrust is made up of intersecting 

. high-angle faults subparallel to the Brushy Hill, Woolooma, and Davis 
Creek trends (Pl. 1). The relative sense of movement along most of these 
faul ts has been west or south side down. The faults are similar to 
others in the Rouchel district. 



-52-

It would be desirable for detailed mapping to be extended 
west from the Rouchel district to define the Hunter Fault System in 
the region, and to determine the nature of the structural change across 
the Hunter Line. 

DISCUSSION 

The Rouchel district is characterized by an intricate . 
structural pattern consisting of several sets of folds and faults which 
are geometrically interdependent. Many workers have followed Osborne 
(1950a) in referring to the 'Rouchel Basin', but such a structure does 
not exist. Other parts of the Basin Belt may have a structural pattern 
equally as intricate as the one in the Rouchel district; if so, the 
belt is misnamed. 

Carey & Osborne (1938) attributed the structures in the Basin 
Belt to the action of a regional shear stress which produced a single 
set of folds associated with sets of faults of different kinds. The 
model cannot be applied to the Rouchel district because there are at 
least two sets of folds which are probably primary (parallel to the 
Brushy Hill and Woolooma Trends) and because faults of different kinds 
cannot be identified. 

The complete geometrical interdependence of all folds in the 
Rouchel district and the absence of a single predominant set are 
consistent with all the ·folds having been initiated at, or about, the 
same time. Folds and faults are intimately associated throughout the 
district, and the formation of many of the faults can be explained as a 
response to rotation of blocks of strata deformed into folds of different 
geometries and orientations. These data are consistent with all structures 
having formed at, or about, the same time, presumably during the Hunter 
- Bowen Orogeny. 

We tentatively conclude that the Rouchel district was deformed 
by a regional constrictive stress field. The strata of the district 
constitute an inhomogeneous medium in which local stress fields could be 
expected to develop within the hypothesized regional constrictive field 
in response to local variations in the geometries and physical 
characteristics of different rock bodies. As deformation progressed the 
appearance and growth of folds and faults would further localise 
stresses, which might either emphasise early-formed structures, or destroy 
them. The end product would be an intricate and unpredictable structural 
pattern, like the one in the Rouchel district, whose evolution was 
impossible to analyse in detail. The conclusions outlined above have wide 
regional significance and should be evaluated carefully elsewhere in, and 
adjacent to, the Basin Belt. 

SUGGESTIONS FOR FUTURE WORK 

Our principal aim in this study has been to establish the Lower 
Carboniferous biostratigraphy in the Rouchel district. There are many 
aspects of the geology which we have not studied in as much detail as 
they warrant. A few specific suggestions for desirable future work have 
been made throughout the text, and these are added to below. 
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The depositional environments recorded by the rocks in the 
Rouchel district have not been analysed in detail, although preliminary 
conclusions have been presentedo A detailed examination of the clasts 
in the sedimentary rocks could be made with . a vie~ to interpreting the 
nature of the source area or areas contributing terrigenous material to 

. the Rouchel district during early Carboniferous timeo In particular, 
the plutonic and epidote-bearing volcanic clasts would probably provide 
significant data concerning regional tectonics during early Carboniferous 
time. The Y-ingsfield Beds and Dangarfield Formation, which are restricted 
to the Rouchel district, should be studied in detailo The age of the 
Kingsfield Beds is uncertainp although the formation contains volcanic 
rocks nth relatively small amounts of fresh hornblende li'hich could 
probably be dated isotopicallyo We have suggested that the localization 
of the Kingsfield Beds arid Dangarfield Formation to the area of the 
Brushy Hill Anticline might be genetically significant and that the 
anticline might have been an active structure at the time of depositiono 
A study of the zeolites in the Rouchel district could be undertaken lri. th 
a vieli' to determining whether they formed in response to burial 

metamorphism, low-grade thermal metamorphism (either regional or local), 
or by reaction of volcanic glass with saline ground~ater. 

The ignimbrites in the Rouchel district are a potential source 
of much information. Detailed study of ignimbrite chemistry t mineralogy 
and textures could be used to define individual flo~s and cooling unitso 
We have little information on the chemistry of the ignimbrites, but that 
available (Appendices 1 and 2) suggests extrusion from more than one 
source. The erratic soda and potash values in the ignimbrites "are 
peculiar and suggest that the rocks reacted with saline ground~ater at 
the time of deposition; this may also be significant in terms of the 
origin of the zeolites in the Isismurra Formation~ Trace elements in the 
ignimbri tes might be used to correlate them in detail. It would be 
interesting to know the detailed differences in chemistry between 
individual, precisely defined and correlated, ignimbrites and their 
marine equivalentso Regional and local flow directions of ignimbrites 
could be determined by the method used by Elston & Smith (1970) and would 
aid in the location of possible source areas and the recognition of local 
topographic features on the depositional surfaceo Ignimbrite source 
areas could contain mineral deposits, especially of base metals, of 
mineable size and gradeo 

The K/Ar geochronology of some ignimbrites (Appendix 4) should 
be supplemented by Rb/Sr whole=rock dating of suitable material, which is 
certainly present in the Rouchel districto Whole-rock dates would be 
precise and could be compared with similar dates from European type 
sections. The resulttng chronostratigraphic correlation could thus 
provide a check on the validity of long-distance biostratigraphic correlationo 

The structural significance of the fracture cleavages in the 
Goonoo Goonoo Mudstone is unknowo g and should be investigated. A regional 
study is required of the nature of the Hunter Fault System and of the 
structural change across the Hunter Lineo The constrictive stress field 
~hich ve tentatively suggest affected the Roucheldistrict during late 
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Palaeozoic time could have operated over a wide area, and should be 
carefully evaluated because of its significance in terms of the 
evolution of the New England Belt. 

In general there is a need for stabilization of the 
stratigraphic nomenclature and a critical examination of traditional 
interpretations and inferences which have become axiomatic through 
repetition. 

Appendix 1 

Analyses of opaque mineral sandstones from the Ringe field Beds 
and Waverley Formation: 

BMR Sample No. 

69/82/0059 
70/82/0227 
70/82/0254 

% Fe 

33.6 
37.1 
55.3 

%Ti %V 

6.3 0.18 
6.9 0.19 
8.1 0.19 

% Cr % Ni %Mn % Co 

0.01 <0.01 0.1 0.01 
0.01 <0.01 0.2 0.01 
0.01 <0.01 0.2 0.01 

69/82/0059 from the Waverley Formation, Back Creek (182300, 
Woolooma 1:63 360 sheet). 

70/82/0227 from locality 42-17, section 42 (Plate 2), 'Waverley' 
district. 

70/82/0254 from the Kingsfield Beds 3 km east of Thunderbolt 
Hill (065294, Woolooma 1:63 360 sheet). 

Analysis by D. O'Neill, AMDEL, by direct-reading emission 
spectrography. 

Appendix 2 

Chemical analyses of ignimbrites from the Isismurra Formation: 

% 70/82/0104 •• 0262 •• 0263 •• 0514 •• 0515 •• 0516 BMR Sample 
No. 

SiOa 78.0 73.0 69.0 69.6 71.3 78.6 
Al23 11.3 12.8 14.8 12.4 14.0 11.5 
Fea0

3 
1.7 2.2 2.25 0.50 1.50 <0.5 

Ca 0.51 0.54 2.15 3.65 0.52 0.39 
MgO 0.12 0.16 1.20 1.25 0.12 0.04 
MnO 0.02 0.07, 0.05 0.02 0.02 <0.01 
K 0 0.30 4.05 4.4 2.05 6.85 3.7 

~i3° 5.65 5.75 4.4 0.85 3.6 3.45 
0.05 0.10 0.11 0~04 0.09 0.04 

Tf05 0.27 0.39 0.41 0.21 0.28 0.11 
Ba02 0.01 0.06 0.06 0.06 0.08 0.07 
H2O+ 1.72 0.64 1.00 6.9 1.22 1.68 
H 0- 0.22 0.11 0.30 2.50 0.22 0.19 
ij.~ 0.002 0.007 0.012 0.005 0.016 0.008 
Sr 0.005 0.01 0.03 0.06 0.004 0.004 
U <0.005 <0.005 <0.005 <0.005 <0.005 <0.005 
Th <0.005 <0.005 . <0.005 <0.005 <0.005 <0.005 
ppm 
y 30 30 30 10 ,0 20 
SC 50 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

-55-

70/82/0104 from the red nonwelded ignimbrite in the lower 
part of the Oakfields Tongue near Spring Gully, 2.5 km southwest of 
Rouchel Brook village (057230, Woolooma 1:63 360 sheet). 

70/82/0262 from near the top of the Curra Keith Tongue near 
Spring Gully (057233, Wo~looma 1 :63 360 sheet). . . .. 

70/82/0263 from ignimbrite ~ near the head of Fish Hole 
Creek (130140, Woolooma 1:63. 360 sheet). 

70/82/0514 from ignimbrite A near Native Dog Gully, 4 km 
southwest of Rouchel Brook. village (033227, Woolooma 1:63 360 sheet). 

70/82/0515 from · the Purple' welded ignimbrite at the top of 
ignimbrite unit .!i· near Native Dog Gully (033225, Woolooma 1:63 360 
sheet) • 

. 70/82/0516 from the Purple welded ignimbrite at the top of 
ignimbri te uni t · S, near Native Dog Gully (033223, W oolooma 1: 63 360 
sheet). 

Analysis by R.F. Lomman and G.R .. Holden, ~DEL, by direct­
reading emission spectroscopy, wet chemical analysis and i-ray 
flourescence spectroscopy," Sc and Y determined by semi-quanti tative 
emission spectroscopy by R~R. Robinson, AMDEL. 

Appendix 3 

Chemical analysis of devitrified glass separated from l~nated 
vitric-crystal tuff (BFlR Sample No. 70/82/0421) in the Woolooma Formation, 
Back Creek, near Upper Rouchel(077272, Woolooma 1:63360 sheet). 

% 
SiO 66.5 . 
Al2'63· 13.0 

. ~:603 .0.90 
5.30 

MgO 0.66 
MIlO 0.04 
K20 0.80 
Na'60 0.15 

~05 0.08 
0.41 

Ba02 0.15 
H

2
O+ - 10.1 

H 0- 2.88 
U2 <0.005 
Th <0.005 

ppm 
Rb 16 
Sr 800 
y 30 

Separation and analysis by B.G. Stevenson, AMDEL. 
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APPendix 4 

Geochronology of ignimbrites, Isismurra Formation: 

(a) BMR Sample No. 70/82/0107; nonwelded ignimbrite from the top 
of the Oakf'ields 'l'ongue near the transition into the Native 
Dog Member, Sandy Creek, near 'Arkana' (036198, Woolooma 
1 :63 360 sheet): 

mineral 
% K 40 tAO 
radiogenic Ar /~O 
% atmospheric Ar 
~ 

hornblende 
0.508; 0.513 
0.01957; 0.01964 
5.5;+7.4 + 
308 - 6 my; 309 - 6 my 

BMR Sample No. 70/82/0263; ignimbrite "~n from near the head 
of Fish Hole Creek (130140,Woolooma 1:63 360 sheet): 

mineral 
% K 40 tAO 
radiogenic Ar /~O 
% atmospheric Ar 
am. 

Constants used: 

hornblende 
0.7428; 0.7401 
0.02028 
10.4+ . 
319 - 9 my 

~O = 0.0119 atom. % 
Af3 = 4.72 x 10-10/yr 
A € = 0.584 x 1O-10l'yr 

Geochronology by A.W. Webb, AMDEL. 
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Table I 

c:.~ 
.. . .. -

I 
1so1 burlil\8~ol\- 9 ra.c.·.1i5 aU51mlis asplno~ 

en,:>,,:> 

~ - Rossirhynchus sp. 
. . 

• ?Pentremoblastus sp. 

I - - Brachythyris davidi (Dun) , 

Prospira prima Maxwell 

I 
'Dimegelasma' elegante.Maxwell .. , .. -
Rhipidomella australis (M'Coy) 

.-

I 
Leptagonia analoga (Phill~ps) 

Rugosochonetes kennedyensis magnus Maxwell 

I - - Uni spirifer striatoconvolutus (Benson & Dun) 

Schellwienella cf. burlingtonensis Weller 

I 
Muensteroceras cf . oweni (Hall) 

Rugos ochonetes sp . A. 

I 
Antiquatonia cf. insculpta Muir-Wood 

Prospira sp. 

I Spirifer cf. sol Campbell . --
Brachythyris cf. solida Campbell 

I Kitakamithyris rouchelensis (Campbell) 

Crurithyris sp.A. 

I Syringothyris cf. prindpalis North 

.' Cainarotoediia ' cf. chouteauensis Weller 

I Terebratuloid n. gen. 

Delepinea 
.. - sp . 

Product ina globosa Roberts 

Retzioid gen & sp. 

I Schizophoria verulamtmsis Cvancara 

Cfeiothyridina segmentata Roberts 

I Schuchertella sp. A. 

Schellwienella sp. A. 

I Pustula gracilis Campbell 
.. 

rugose productoid gen & sp. 

I Anunonelipsites sp. 

Crassumbo voiseyi (Roberts) 

I 



- - t-----t 

Marginatia patersonensis Roberts 

Kitakamithyris uniplicata (Campbell) 

Orthotetes australis (Campbell) 

Fluctuaria campbelli Roberts 

Schuchertella concentrica Roberts 

Rugosochonetes auriculus Roberts 

Rugauris sp. 

Acuminothyris triangularis Roberts 

Kitakamithyris triseptata (Campbell) 

Brachythyris cf. pseudovalis Campbell 

Pseudosyrinx exsuperans (de Koninck) 

Athyris lamina McKellar 

Dielasma picketti Roberts 

Crurithyris sp. B. 

Coledium laevis (Roberts) 

Streptorhynchus spinigera (M'Coy) 

Plicochonetes sp. 

Eomarginifer tenuimontis Roberts 

Waagenoconcha delicatula Campbell 

Krotovia sp. 

Voiseyella anterosa (Campbell) 

Asyrinxia lata (M'Coy) 

Brachythyris elliptica Roberts 

Athyris wiragullensis Roberts 

Cleiothyridina australis Maxwell 

Punctospirifer amblys Cvancara 

Pleuropugnoides sp. B. 

Spirifer osbornei Roberts 

Schuchertella sp. B. 

Delepinea aspinosa (Dun) 

Chonetoid gen & sp. 

t---""""'1 Productina margari tacea (Phi llips) 

Pustula sp. 

Brachythyris sp . 

Balanoconcha elliptica Campbell 

~ ______ ~ Prolecanites sp. 
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I 
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Table 3 I SEC.TION 30 MAlUI'1LF\ 

31-1 
30-2 I 15-3 2.'1-6 30-9 30-13 2.~-2 29-1 24-7 

• • • • RhiEidomella australis (M'Coy) I 
• • • • • Schi zOEhoria verulamensis Cvancara 

• • • • LeEtagonia analoga (Philliph) I 
• Schellwienella sp. A. 

• Schucherte lla sp. A. I • • Schucherte lla concentrica Roberts 

• • Orthotetes australis (Campbell) I • • • Streptorhynchus spinigera (M'Coy) 

• • Rugosochonetes sp A . 

I • Rugosochonetes auriculus Roberts 

• • • • • Rugosochonetes kennedyensis magnus ~laxwell 

I • Plicochonetes sp. 
? 

• . - - - - - - .. DeleEinea sp . 

• • Antiqu'atonia cf. insculpta Muir-Wood I 
• • • • Eomarginifer tenuimontis Roberts 

• • • • • Marginatia patersonensis Roberts I 
• • • Fluctuaria campbelli Roberts 

• Rugauris sp .. I 
• Waagenoconcha delicatula Campbell 

• Product ina globosa Roberts I 
• • Krotovia sp . 

• ~ • • • • Unispirifer striatoconvolutus (Benson & Dun) I • Spirifer cf. osbornei Roberts 

• • Acuminothyris triangularis Roberts I ? 

• • • • Brachythyris elliptica Roberts 

• • Brachythyris sp. I • • Ki takami thFis uniElicata (Campbell) 
? 

• • • Kitakamithyris triseptata (Campbell) 

I • • Syringothyris cf. principal is North 

• Asyrinxia lata (M'Coy) 

I • Pseudosyrinx exsuperans (de Koninck) 

I 
I 
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(Tab\e 3 . cont. ) 

• Crassumbo voiseyi (Roberts) 

• CleiothFidina australis Maxwell 
? • e .- CleiothFidina segmentata Roberts " 

Retzioid gen & sp. 

• Punctospirifer amblys Cvancara 

• Coledium laevis Roberts 

•• . Pleuropugnoides sp . B . 

• Dielasma picketti Roberts 

Terebratuloid ·gen . & sp. 



17-5 

• 
• 
• 
• 
• 

• 
• 

• 

• 
• 
• 

• 

• 
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Tab\e 4 
'0 EC. TION'2> 17 , BA(.K C RE.E.K AN D 4-1" UPPER ROULHEL 

17-& 17-S l7-q '7- 11 

• • • • 
• • • • • 
• • • • 
• • • 
• • • • 

• 
• 

• • • • 

• • • 
• • • • • 

• 
• • • • 
• • • • 

• • • • • ., 
• 

• • 
" ., • • 

• 
• • 

• 
• • 

• • 
• • • 

• • 
.~--------------. --

41-1 

• 
• 
• 

• 

• 

• 
• 

• 
• 
• 
• 
• 
• 

• 
• 

• 

• 
• 
• 

• 
• 

• 

• 
• 

• 

• 
? • 

• 

• 
• 

? • 

• 
• 
• 

• 

• 
• 

• 

• 
• 

• 

Rhipidomella australis (M'Coy) 

Schizophoria verulamensis Cvancara 

Leptagonia analoga (Phillips) 

Orthotetes australis (Campbell) 

Schuchertella concentrica Roberts 

Schuchertella sp. B . 

Streptorhynchus spinigera (M'Coy) 

Rugosochonetes auriculus Roberts 

Rugosochonetes kennedyensis magnus Maxwell 

Plicochonetes sp . 

Delepinea sp . 

Delepinea aspinosa (Dun) 

Eomarginifeta tenuimontis Roberts 

Marginatia patersonensis Roberts 

Fluctuaria campbelli Roberts 

Waagenoconcha delicatula Campbell 

Krotovia .sp . 

Product ina margaritacea (Phillips) 

Unispirifer striatoconvolutus (Benson & Dun) 

Spirifer osbornei Roberts 

Asyrinxia lata (M'Coy) 

Kitakamithyris uniplicata (Campbell) 

Kitakamithyris triseptata (Campbell) 

Voiseyella anterosa (Campbell) 

Brachythyris elliptica Roberts 

Brachythyris cf. pseudovalis Campbell 

Brachythyris sp. 

Cleiothyridina australis Maxwell 

Cleiothyridina segmentata Roberts 

• Athyris wiragullensis Roberts 

Athyris lamina McKellar 

Crurithyris sp. B. 
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I (Table 4 con!.) 

I • • Punctospirifer amblys Cvancara 

I • • 
.- ----

• •• • 
Coledium laevis (Roberts) 

Pleuropugnoides sp. B 

t l 

., 

I • 
• • • • • • Dielasma picketti Roberts '11 

Balanoconcha elliptica Campbell 

• Prolecanites sp . 

I 
austra.\is. 

I ZonQ.. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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Tab\e 5 
SECTION 6, STONY CREEK 

• 
• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 
• 

• 

Rhipidomella australis (M'Coy) 

Schizophoria verulamensis Cvancara 

Leptagonia analoga (Phillips) 

Schuchertella sp. B . 

Streptorhynchus spinigera (M' Coy) 

Delepinea aspinosa (Dun) 

Rugosochonetes kennedyensis magnus Maxwell 

Product ina margaritacea (Phillips) 

Eomarginifera tenuimontis Roberts 

Marginatia patersonensis Roberts 

Waagenoconcha delicatula Campbell 

Unispirifer striatoconvolutus (Benson & Dun) 

Brachythyris sp . 

Kitakamithyris uniplicata (Campbell) 

Cleiothyridina segment.ata Roberts 

Athyris . wiragullensis Roberts 

Crurithyris sp . 

Pleuropugnoides sp.B . 

I 
I 
I 
I 
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I Table 6 

SGHELLWIENELU\ CF" BURLINCTONE.NSIS ZOf\E. 

I 1-27 1-28 24--7 24-8 2,,\,-12 24--15 3q-13 3q-lb 39- 18 58-3 

I 
• • RhiEidomella australis (M'Coy) 

• • • • e ' SchizoEhoria verulamensis Cvancara 

• • LeEtagonia analoga (Phillips) 

I • • • • • • • Schellwienella cf, burlingtonensis Weller 

• • • • • Rugosochonetes sp, A. 

I • • • • • Rugosochonetes kennedyensis magnus Maxwe 11 

• • • DeleEinea sp. 

I • • • • • Antig,uatonia cf. insculEta Muir-Wood 

• • Productina globosa Roberts 

I • UnisEirifer striatoconvolutus (Benson & Dun) 

• • SEirifer cf. ~ Campbell 

• ProsEira prima Maxwell 

I • • Prospira sp. 

• • • • BrachlthFis cf. so lida Campbe 11 

I • • Brachlthlris cf. davidi (Dun) 

• • • Kitakamithlris rouchelensis (Campbell) 

I • • • e • Cleiothlridina segmentata Roberts 

• • Slringothlris cf. ' princiEalis North 

I 
• 'Dimegelasma' elegante Maxwell 

? 

• • Re'tz ioid gen & sp, 

• • CrurithFis sp. A. 

I • • • 'Camarotoechia' cf. chouteauensis Weller 

• • • • T~rebratuloid n.gen . 

I • Muensteroceras cf. oweni (Hall) --

I 
I 
I 
I 
I 
I 
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Table r I 
PU5TULA C.~Ac..\L15 ZONE 

\-22 '-23 4-2 +-0 15-3 31-\ 38-7 41-~ 58-12 E.3-5 I 
• • • RhiEidomella australis (M'Coy) 

• • •• Schi zOEhoria verulamensis Cvancara 
I 

• • • • • • Leptagonia analoga (Phillips) , 
• • • Schellwienella sp.A. I 

? • • Schuchertella sp.A . 

• Orthotetes australis (Campbell) I 
• • • Rugosochonetes sp.A. 

• • • • • • Rugosochonetes kenned~ensis magnus ~laxwe 11 I 
• • DeleEinea sp. 

? 

• • • Marginatia Eatersonensis Roberts 

• • • Antiguatonia cf. insculpta Muir-Wood I 
• • • • Pustula gracil is Campbell 

• • • • • Productina globosa Roberts I 
• • • rugose productoid 

• Fluctuaria campbelli Roberts I 
• • • • • • • • UnisEirifer striatoconvolutus (Benson & Dun) 

• • • Prospira prima Maxwell I 
• • ProsEira sp. 

c.f 

• Spiriferl~ Campbell 
? ? 

• • • • • • Brachythyris cf. solida Campbell I 
? 

• • • • KitakamithFis rouchelensis (Campbell) 

• • KitakamithFis uniplicata (Campbell) I 
• Crassumbo voiseyi (Roberts) 

• • • • • • • Cleiothyridina segmentata Roberts I 
• • • S~ringoth~ris cf. principalis North 

• 'Dimegelasma' elegante Maxwell 

• • Retzioid gen & sp. 
I 

• Crurithyris sp . A. 

• • • • 'Camarotoechia' cf. chouteauensis Weller I 
• • Terebratuloid gen & sp. 

• • Ammonelipsites sp. I 
I 
I 
I 
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Plate 1. Figure 1. Looking north-northwest from Curra Kei th across 
Glenbawn Dam to the Brushy Hill Anticline. 

Plate 1. Figure 2. Cleaved siltstone in the Goonoo Goonoo Mudstone 
at Lapstone Gully. 



Plate 2. Figure 1. Interbedded purple shale and tuffaceous sandstone 
in the type section of the Kingsfield Beds, imm.3diately 
downstream from the outlet of Glenbawn Dam. 

Plate 2. Figure 2. An unreworked ai rfall crystal- lithic tuff from 
locality 1- 1, K~ngsfield Beds . 69/82/0001, plain- polarized 
light, X 60 . 



Plate 3. Figure 1. Oolites with nuclei of terrigenous fragments in the 
Brushy Hill Limestone Member of the Dangarfield Formation; 
69/ 82/ 0008, locality 1-9, plain-polarized light, X 73. 

Plate 3. Figur e 2. An exposure of the Brushy Hill Limestone Member 
south of the wall of Glenbawn Dam. 



Plate 4. Figure 1. Looking east across Glenbawn Dam. The Dangarfield 
Formation, comprising soft mudstones (foreground) and resistant 
sandstones,- is overlain near the top of the scarp by the Isismurra 
Formation. 

Plate 4. Figure 2. A view south of the previous figure showing mudstone 
and a resistant ri dge of sandstone in the Dangarfield Formation. 



Plate 5. Figure 1. Fine-grained lithic sandstone with a chloritic matrix, 
locality 1-13, Dangarfield Formation. 69/82/0011, plain-polarized 
light, X 73. 

Plate 5. FIgure 20 Coarse-grained feldspathic sandstone with a cement 
of calcite from resistant ridge- forming beds at locality 1-20, 
Dangarfield Formation. 69/ 82/0016, crossed nicols, X 440 



Plate 6. Figure 1. Plain-bedded pebbly sandstone in the Waverley 
Formation (Section 47) at Sandy Creek. 

Plate 6. Figure 2. Epsilon cross-bedding in the Waverley Formation, 
locality 39-11, Back Creek. 



Plate 7. Figure 1. A cliff of sandstone in the Waverley Formation on 
the southern bank of Rouchel Brook at the eastern extremity of 
the map sheet. 

Plate 7. Figure 2. Thinly bedded siltstone towards the top of the 
Waverley Formation, Section 39, Back Creek. 



Plate 8. F~gure 1. Poorly sorted lithic sandstone with a chloritic 
matrix from the base of the Waverley Formation; 70/ 82/ 0121, 
Locality 24-1, plain-polarized light, X 73. 

Plate 8. Figure 2. Lithic sandstone with cements of chlorite and 
heulandite, locality 24-10, Isismurra Formation: 70/82/ 0136, 
plain polarized light, X 57. 



Plate 9. Figure 1. Coarse-grained lithic sandstone from near the top 
of the Waverley Formation in Section 42 at 'Waverley' . The 
cement consists of pale-green chlorite, heulandite, and minor 
calcite. 70/82/0228, plain polarized light, X 57. 

Plate 9. Figure 2. Skeletal calcarenite from the Waverley Formation 
(basal part of Section 30) in the eastern part of the Rouchel 
district. 70/82/0147, locality 30- 1, plain-polarized light, X 60. 
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Plate 10. Figure 1. Lithic sandstone with detrital calcite and fragment 
of micrographic granite from the lower part of the Woolooma 
Formation at Malumla (Section 30); calcite, chlorite and heulandite 
replace a fine - grained matrix. 70/82/0153, locality 30-8, plain­
polarized light, X 44. 

Plate 10. Figure 2. Poorly sorted lithic sandstone from near the top 
of the Woolooma Formation at Mt. Scrumlo 70/ 82/0160, locality 
32-5, plain- polarized light, X 73. 
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Plate 110 Figure 1. Vitric crystal-lithic tuff in the Woolooma Formation 

~ 

at Back Creek (Section 17)0 The tuff is interbedded with fossiliferous 
siltstone and may be a lateral equivalent of the Oakfields Ignimbrite 
tongue of the Isismurra Formation. 70/82/0141, locality 17-9, 
plain- larized li t, X 730 

Plate 11. Figure 20 Sandy skeletal calcarenite from the Woolooma 
Formation (Section 6) at Stony Creeko Allochemical grains are 
rimmed by dark brown algal layer s o 69/82/0050, locality 
6- 12, plain polarized light, X 44 0 



Plate 12. Figure 1. Ayr Conglomerate Member of the Isismurra Formation 
exposed in a road cutting 4 km southeast of Rouchel Brook village. 

Plate 12. Figure 2. Stringers of conglomerate in zeolitic lithic sandstone 
in the Isismurra Formation at the base of Section 17, Back Creeko 
Locality 17-2, western side of anticlinal noseo 



Plate 13. Figure 10 Cliffs of Curra Keith Ignimbrite Tongue on the 
north- western slope of Benmore. 

Plate 13. Figure 2. The Oakfields Ignimbrite Tongue forming the dip-slope 
on Wallaby between Aberdeen and Rouchel Brook village. 



Plate 14. Figure 1. Non-welded ignimbrite from the Curra Keith Tongue, 
Isismurra Formation. 70/82/0072, from section 100, eastern 
side of Lake Glenbawn, plain-polarized light, X 60. 

Plate 14. Figure 20 The same, showing relatively coarse microcrystalline 
groundmass, some of which may be vapour - phase crystallization 
which originally cemented the rock. Crossed nicolso 



Plate 15. Figure 1. Thoroughly welded ignimbrite from the Oakfields 
Tongue, Isismurra Formation, near Native Dog Gully. 70/ 82/ 0106, 
plain-polarized light, X 570 

Plate 15. Figure 2. Non-welded ignimbrite from the Oakfields Tongue, 
Isismurra For mati on; hornblende in this rock has given K/ Ar 
dates of 308 ~ 6 my and 309 ~ 6 my (Appendix 4), 70/82/0107 
from Sandy Creek near "Arkana", plain- polarized light, X 44. 



Plate 16. Figure L Slightly welded ignimbrite from ignimbrite "b ", 
Isismurra Formation. 70/ 82/ 0204, near Bowmans Creek village, 
plain-polarized light, X 60. 

Plate 16. Figure 2. Zeolitic lithic sandstone from the Isismurra 
Formation (Section 37) at "Mullee" . 70/ 82/0169, locality 37-5, 
plain-polarized light, X 73. 



Plate 17. Figure 1. Native Dog Ignimbrite Member, Isismurra Formation, 
at Darkie near McCullys Gap. 

Plate 17. Figure 2. Looking east-southeast from ignimbrite D, near the 
Rouchel Brook - Bowmans Creek Road, towards undifferentiated 
Upper Carboniferous sediments which overlie the Isismurra 
Formation. 



Plate 180 Figure L The Davis Creek Syncline viewed from Mt. Scrumloo 
The strongly ribbed ridge in the middle distance is a fault block 
containing Isismurra Formation. 

Plate 180 Figure 2. T~1e southern margin of Brushy Hill Anticline exposing 
volcanics in the Kingsfield Beds, and the overlying Brushy Hill 
Limestone Member of the Dangarfield Formation; lOOking north 
from the axis of the Albano Synclineo 



Plate 19. Looking south from the southern margin of the Brushy Hill 
Anticline to the closure of the Albano Syncline. 
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