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~ ABSTRACT

A geplogical study has been méde of 130 sguare
miles of thec [1iddle Derwent Valley betueen Hew Norfolk
and Hemilton, Tasmenia. A Permian sub-greywacke type
sequence consists of some 1300 fect of sandstonc, silt-
stone, mudstonc and limestone, deposited on a stable to
mildly-unstable shelf. Disconformably overlying tbe
Permian are rocks belonging to the Triassic System
which have been groupecd tentatively info three form-
ations. The Permian and Triassic are extensively and
complexly injected by dolerite and minerasloglcal var-
iations from the normal tholeilitic dblerite to grano-
phyre have been traced.  Liquid immispibility is present
towards the base of the sill. The Jurassic structure
is ihterpreted'as cauvldron subsidence faulting accom-
panied by dolerite intrugion as transgressive to con-
cordant sills, lopolithic near the root zoné. Various
Tertiary faults combine to form a stepped graben, the
"axis of which trends NW - SE en echelon, resulting in
the formation of a chain of lakes and lowlands. 1In
late Tertiary times, large outpouring of olivine basalt
and associated tuffs at least 350 feet thick overran
the lakes and filled the valley to a depth of some

hundreds of feet. The basalts have been mapped into



several flows, Five periods of voleanism have been '
recognized, the inter-basaltic periods being'marked

by either lake sediments or fossil forests. The graben
faulting controllecd the drainage pattern both during the

pre-basaltic times and subsequently.



INTRODUCTION

General

This thesis was undertaken under the direction
of Prof. S. W.ZCarey, Professor of Geology, University
of Tasmania, The area mapped lies in the [[iddle Der-
went Valley (location map, Fig. 1) comprising four grid
squares, namely u873.h77h,-h87h, 4875. Each square is
a ten kiloyard grid, roughly 32.283 sq. miles in ares.
The map squares for the sake of convenience have been
célled-after either a township or prominent hill in
that area. Thé southern square,.u873, has been called
after Plenty, the western square, 4774, after Glen-
ora, the eastern square, 4874, after [lacquarie Plainé
and the northern square, 4875, after (it. 8pode, situated
in the north-west corner of that square. The trig-
nometrical control was provided 5y the courtesy of the
Lands and Surveys Dept., Hobart, and the Hydro Electric
Commission of Hobart. Thé compilation of the maps was
doﬁe by the National ilapping Division at llelbourne for
the use of the Soil Division C.S.I.R.0. of Tasmania.
As” the final base map was not ready, Mr K. Nichols, of
the Soil Division, C.S.I.R.0. kindly enabled a tracing
to be made of the positions of photo centers from

which the writer compiled the base map. The Plenty
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square is partly covered by the Styx area sheets and
the positions of photo centers for that area were ob-
tained by courtesy of the Forestry Comaission, Hobart,
While the positions of photo cenfers_and grid are
éccurate, the physiographic details may not be of the

same order of accuracy.

The field ﬁork was done during the months of
Decentber 1955 to ilarch 1956, and from dovember 1956
to February 1957, Geologicai boundaries and other
geological details were plotted on aerial photographs,
floun to a scale of 4 inches to a mile (approximately),
of ®llendale runs 3 to 10 and Styx runs 1, 2, and 4.
The geological details were transferred to the base
map by‘the use of a recctoplanograph. Rock specimens
and thin sections made for the study are all lodged
in the Geolégy,Department, University of Tasmania under
numbefs 8595 to 8?26. Tertiary baéalté in the Glen-
ora and [lacquarie Plains area were mapped in great de-
tail on a large scale map, 1 inch equals 400 ft, with
5 &t. contour interval, éroviﬁed by the courtesy of
the Hydro Electric Counnission, Hobart., The details
from this map have been transferred to thc base map

by the use of grids., Tertiary basalts in the rest of



the area could not be mapped in great detail on account
of pobr éxposures and the presence of pasturés. Hence
aerial photographs were used in those arecas and also
for the regional geology. Outcrops of sedimentary
formations both Permian and Triassic, are equaliy poor,
partly on account of the soft nature of_the rocks, and
partly on account of thé cultivations however, a few
cliff sections along the river courses and on the hills
provide fair informat ion. Topographical elevations,
and elevations of contacts of basalts and dolerites
with\tﬁé sediments werc measured by the use of an alti-
meter from known bench marks. After these had been
corrected for diurnal variations they were plotted on
the base map. The ileadowbank square to the north-vest
has been mapped by lr Mather df H.E.C. and two squares

to the east have been mapped by [ir D. lioolley.

Physiography

The physiographic deveiopment of the areca has
been dominantly controlled by the structure and the
complex intrusion.of Jurassic (?) dolerite. The Der-
vent Valley is a downfaulted block with Permian and’
Triassic rocks with minor dolerite and Tertiary basaits

and lake sediments forming the valley, whilst dolerite
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hills border the valley on either side. The promine
ent hills are formed by dolerites. Mt. Spode in the
northwestern corner of the area rises to a height of
1600‘ft with Triassic Anocklofty sandstones and shales
fofmingua north south ridge flanking its eastern side.
On the east side of Hollowtree road, in the Bloomfield
and Allemvale area dolerite hills rise to a height of
2000 feet forming the northern extension of Black
Hilis. Mt. Belmont, a dolerite mass, rises to a
height of 1500 feet aﬁd forms a prominent feature in
the south-east corner of the .illacquarie Plains sheet.
The south and southwesterh poftions of Plenty square
form a dolerite plateau 1700 £t. to 2000ft. in height.
The eastern flank of this plateau .is a fault scarp

and extends for a distance of nearly 10 miles up to
Weste?way.A Half a mile west of Glenora another dol-
erite hill fdrms & prominent feature. Apart from
these dolerite hills bordering the area there are small
hills made up of resistant Triassic sandstones and
Tertiary basalts of 500 to 600 ft. average elevation.
Though the elevation in the area does not eiceed'zooo
ft., the gradient of the hills is quite steep and deep
gullies have been cut in both the resistant dolerite
and fhe Triassic sandstones, and the physiography

could be said to be in a late youthful stage,
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Drainage

The erca is draincd by the Deruvucnt and its
tfibutapies - ic. Russell Falls, Styx, and Plenty
rivers énd'smallcr rivulets such asg Allendale, Belwuont
anf Dry Crcek. Tﬁe Dervent flows in a general south-
eaét direction passing through three ncp squares., It
has cut deep, narrow chanmnels both in the Triassic
sandetone formations, as at north of Glenora near
Horton trig, and through Tertiary basalts as at Llac-
quarie Plains. The course of the river is controlled
for the most part by cither the structure or the re-
sistant rocks. This is discussed later under the
Bvolution of the Derwent Valley. The river from
Norton, grid E 479000, N 750000 to Clarendon grid
BLB0000, N 747000 fléws between two faults, the liead-
owbank fault on the southwest and the Norton-Clarendon
fault in the northeast cutting decp channels in the
Triassic sandstones. The river, flowing from the
[lcadowbank square cnters the Glecnora arca flowing
through a B joint plane west of Norton, veers SSW
with a sharp hairpin bend and runs in & straight
course for a couple of miles until it strikes the
resistant dolerite west of Glenora. It appears that
the river was flowing once in a general southeasterly
course parallel to and along the Norton-Clarendon

fault as seen by the high level river terrace, at an
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elevation of 350 £t. TFrom Glenora the Derwent river
turns almost at right angles cubting a decp channel
in the Tertiary lake sediments and flows in a SSE
direction for over a mile to mcet again the resistant
vasalt. Prom here to Bushy Park it floﬁs'through
basalt, cutting a deep narrow channel vith vertidal
cliffed valley walls., Occasional debositional flats
are secen Jjust above the river level., TFine slip-off'
end undercut slopes are cbmmon in this section. An
early stage in the development of undercut slopes is:
comnonly found when vertically jointed basalts over-
lie soft Tertiary lake sediments (Banks, 1955). The
landslides are clearly sceen in the cliffs facing the
Dobson Highway healf a wmile north of limecquarie Plains
railway ctation. Aftcer emerging from the basalt
country the river travels for a mile and a half on a
general southerly course and flows along the foot of
the dolerite hill to meet thc basalis again. Here
again it has cut a decp channel with vertical cliff
walls, and it finally emerges north of Plenty into the

country underlain by "Feldspathic Sandstone'.

The Russell ¥alls river drains the Mt. Field
National Park area. In the NNE course at Westerway it
flows along a fault, the underlying sediments being

Perhtree [ludstone. ' The river just north of UWesterway



»

7S

suddenly takes a right angled bend approximately along
a fault scarp. The underlying rocks belong to the
down faulted Triassic Knocklofty Formation. How far
this & - W} fauli extends is not .clear, on account of
the cover. In the general E = U/ trend the river flows
over the underlying Ferantree [ludstone till it strikes
the dolerite hill west of Glenora. Tharough it the
river has cut a deep narrow gorge with rapids. Emerg-

ing from this section it joins the Derwent at Glenora.

The Styx river flows from the Uxbridgevarea
across the strike of fhe rocks and cohsequently has
cut a dee§ naerW'channel in both the dolerite and the
Knocklofty Formation. This deep narrow channel contin-
ues to grid E 478000, N743300, and from there onwards
the river flows as a lateral stream (Edwards,1939,
Banks 1955). The coursé in this part is very meandrine
and has developed wide depositional flats. Two terraces
cah be seen, one at about 6 to 10 feet above the present
level and another at least 50 feet above the second lev;
el. The slébe between thc two is steep and the top
of the second terrace is not dissected, indicating

that this terrace is guite recent.

‘The Plenty River flows in a northerly direct-
ion and drains portions of the Mt. Lloyd area. The
section from Uppef'Plenty for a distance of nearly 2%

miles flows in a straight course along a Tertiary fault
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in the dolerite. Jrom there onwards it flows over
the KXnocklofty Formation cutting'deep valléys wifh very
steep walls. The course for a distance of a mile and
a half appears to be controlled by two scts 6f joints
in the Knocklofty Formation, one set being the dip
joints and the other strike Joints. In the lower
reaches the river has developed deposifional flats,
one terrace is at a height of 10 f£t. above theApresenm
level; a second higher terrace ét 200 £t, elevation
is present. This higher terface is dgyeloped by the
Derwent river.und can be recognised for 3 to 4 miles
along the right bank of the Derwent from Plenty rail-

way station up to the ut. Lloyd road bifurcation.

The Allendale Rivulet flows from the Bloom=-
field area as a laterai stream, partly along the
Bloomf'ield Jurassic fault and partly along a Tertiary
fault. Uest of‘Gretna this rivulet has cut through
the basalt with deep cliff faces, developing rapids
before it finally reaches the Derwent southwest of
Uretna. The Belmont Rivulet again flovus parallel to
the Belmont fault. The Dry Creek flowing from the

Glenfern area flows in a strikingly straight course

for necarly 4 miles along a Jurassic fault.
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Thus it is seen that all drainage systemsin
this area are along or parallel to faults and the phys-
iographic expression is that of the underlying struct-

ure.

Vegetation

The Qegetation is generally open and consists
of eucalypt, wattle, and wild cherry trees with var-
iable amount of undergrowth, comprising ti-trees,
brackeh and other small shrubs. On the Westerway -
lloogara dolerite plateau large eucalypt and wattle
have grown which are suitable for logging. The Wester-

way end being in the liabtional Park area logging is not

'permittéd and theﬁundergrbwth of ti~trees and other

shrubs is thick while on the Mooggra end it is open.
On the areas 6f Pefmian rocks the vegetation consists
of small eucalypt with little or no'undergrowth; in
the valleys thicx«k undergrowfh ié comion. The Triassic
rocks which usually weather into a sandy soil support
a thick undergrowth of ti-trees; bracken fern and sags.
However, on top of the hills open eucalypt and wattlé
are comion.

The princibal occupation of the area is farm-
ing; mainly hops are grown in the river valleys. The
Macquarie Plains, Glenora and Plenty areas produce
nearly one third of the Tasmanian hop production. The

low hills and the hill slopes have been cleared of vege-
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tation and are used for grazing sheep. GCrowing wool
is the sccond important industry of the area. In the
Plenty and New Norfolk area in addition to hop grow-

ing orcharding is common.

12
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CITIRAL_GEOLOGY AND STRUCTURE

The geology of'the.area is complicated. The
mérine fossiliferdus sequence of Permian formations
comprising conglomerates, candstones, m&dsiones, silt-
stones, and 1imestones is followed by freshwater sandstones
and siltsfones of ‘the Cygnet Coal Meashres exposed just

outside the area on the Mt. Lloyd Road, totalling nearly

1300 ft. The total thickness of the Permian in the

Hobart district is 2500 £t (Banké, 1952, p. 66) This
sequence in places chéngeé to lacustrine sediments, as
in the Cygnet Coal lleasures, or has been sﬁbjected to
erosion. This discbntinuipy in the sediméntation prob-
ably indicates the latter part of the period of the ©°
Hunter Bowen Orogeny, (Hiils and Caré&, 19h9, pP. 323
Banks, 1952, p 76), with elevetion of land surface and

consequent development of lacustrine scdiments and com-

| mencement of erosion.‘ This bresk in sedimentation is

marked by a disconformity with the overlying Triassic
rocks. The Triassic sysfem comprising conglomerates,
sandstones and shales of lacustrine origin were depos-
ited on this eroded surface of the Permian. This dis-
conformity was established earlier by Nyé, (1921, pp.
47, 55-57; 1924, p. 22), Hills and Carey (1949, p. 32

ct seq) and others in other parts of Tasmania. The
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basal conglomerate beds of the Triassic west of Glen-
ora (grid E 475000 I 746400) and west of Hollowtree
Road near Packham Vale (grid E L8L100 N 756500) contain
Permian mudstones and exhibit a slight angular uncon-
formity. The period of sedimentation following this
disconformity was terminated by two periods of epeir-
ogenic movements, one during the Jurassic and the other
during Tertiary times (Cax%ey, 1954, pp. 189-91). During
the former epeirogeny there was faulting accompanied

by widespread dolerite intrusion as great discordant
sills at least 1500 f£t.. thick ‘away from the . * -
Acentres‘of intrusion. This epeirogeny was followed

by erosion as indicated by lava flows on the deeply
eroded andllateritised surface of dolerite and Triassic
sandstones., ZIDuring the Tertiary a second epeirogeny
was superimposed on the earlier one, with widespread
block faulting folloﬁcd by volcanic activity pouring

out olivine basalt,

The Permian rocks are exposed on the upthrown
block invthé southeést corner of Plenty square (lap 4)
along the [loogara and Glenfern roads. In the Glenora
map square ( Map 2) from Karsnjia to Westerway Ferntree
[judstone is exposed. Two isolated patches of Ferntree
Mudstone are exposed around Packham Vale on the Hollow-

tree road in !Mt. Spode map sheet (iap 1). Triassic
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sandstones and shales forwa the largest unit and are
exposed in the valley portidns. Due to the soft,.fviable
nafufe pf the sandstones, oﬁtcrops are poor. However
fair sections are seen in the Plenty river, in the Der-
went River, around Norton, lieadowbank and Gretna areas
and some comparitively good scctions occur west df
Hollowtrec road up'to lit. Spode. %he Jurassic (?)
doleritc forms the next largest mass and‘exposureé are
quite good owing to its hard,resistant‘nature. Dolgrite
is éxposed roughly»east of grid E 483000 in the Et. Spode
and [lacquarie Plains map sheets (liaps 1 and 3) and west
6f grid B u87dOQ'in the Plenty map sheet and in the
southwest corner of the Glcnora sheet.'Apart from these
ma jor areas smaller outcrops are seen west of G;enora,
weét of Cretna, half a mile north of iiacquarie Plains
railway station and around Norton and [it, Spode. Thev
Tertiary basalt with 1lts associated tuffs occupies the

valley portions from grid E 484500, N740800 to grid

. B 479400, N 746300 in a northwesterly trend, along the

Allendale Rivulet for a distance of nearly 24 wmiles
and vecring to northwest from the Hollowtree Road fork.
The basalts flowed into and partially filled the Tertiary

valley. The lateral strcam developing later along the

- side of the basalt has left the basalt country as a flat
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tableland in the middle of the large valley. The cliff
seéﬁions around [lacquarie Plains, Glenora and Plenty
are excellent., In the llacquarie Plains and Glenora
areas seven flows, of which one is pillovw lava, are
present, (Plate 1A ) scparated by either tuff beds,
conglomerates or lake sediments. These lake sediments
and tuff beds contain silicified and calcified wood,
Two more fossil wood horizons have been discovered be-
sides th®e already known., Of these two newly discovered
horizons, one¢ at least in the basal conglomerate and

lake scdiments supported a fossil forest as seen from

- the upright stem and roots, (Plate 1B) and the other

is at the pillow flow level.

Underlying the Tertiary basalts are lake sedi-
ments, siltstones, claystones and sandstones, a fair
development of which is seen in the Glenbra areé. The
claystones in the exposures at the road cutting east of

Glenora provide good leaf impressions.

As mentioned earlier, the structure of the
area 1is complicated by the effects of two periods of

epeirogeny being superimposed on one another., During

the Jurassic time block faulting occurred accompanicd

by widespread dolerite intrusion, but during the othcr

epeirogeny in the Tertiary time there was graben type
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faulting. This was followed by volcanic activity with
outpouring of olivine basalt. Due to the superimposed
epeirogeny in the areé, the structure imposed by the
second epeirogeny is more pronoﬁnced than the eérlier
one., The Derwent Valley is a structural graben valley,
discussed in detail later in the thesis, bounded by

the Westerway - [loogara fault with downthrow to the north-
east and at least three sets of'step-up faults north-
east of Gretna, lMagra, Black Hills, Allenvale faults,
trending northwest - southeast, with downthrow to
southwest. Within this fault trough are two horsts.
One, the Belmont horst composed of dolerite; is bounded
by the Plenty fault on the southwest and the Belmont
fault on the north, The second horst is the Norton -
Claredon horst compgsed of Ross to Knocklofty sandstones
and is bounded by the Norton - CLarendon fault to the

southwest and the Gretna fauvlt to the east,

The striking‘Jurassic structure is the Bloom-
f£¥1d cavldron subsidence of dolerite. The Bloomfield
fault forms approximatcly a 90 degree arc of a circul-
ar peripheral fault, partial ring fault, with radial
faults and tension joints. The southern portion of this
ring fault has been obliterated by the 1ater'Tertiary
epeirogeny.v The Bloomfield dolerite intrusion appears

to have originated as a dyke intrusion with a general
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east-west to east-southeast west-northwest trend and
flattening ovtwards, and shows advanced differentiation
into acid and intermediate stages. The dolerite here

has intruded into the Triassic Formations.. The dolerite
block southwest of the Westerway-iloogara fault and the,
block west of Glenora have intruded the Permian Fern-
tree Formation. It is doubtful whether this block

also originated from the Bloomfield centre or whether
there were other centres. The second alternative is nmore
probable, The present map does not extend.far enough

to determine the centre of this dolerite intrusion.

The general trend of the Permian and Triassic
formations varies from place to place. They are generally
flat-lying, dips being accentuated near faults., The
strike of the Triassic formations in the Mt. Spode map
sheet trends generally north-south to north-northeast
and south-southwest veering to an east-west direption
in the northeast corner of the map sbeet, with a zero
to 10 degree dip towards ﬁorthwest and south, 1In the
llacquarie Plains and the Plenty areas the trend is
roughly north to northwest with dips to west. 1In the
Glenora arca while the trend is the same the dips are
towards east and northeast. The Permian rocks in_the
Plenty sheet trend east-west with a zero to 5 degree

dip towards the south. In the Russell Falls River valley
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the strike of the Pormian formations varies from east-
vest to:north-south with gentle dips of the order of

2 to 3 degreecs towards nortﬁ and east, excépt near the
Vesterwvay-iloogara fauit where they are of. the order of

15 degrees towvards southwest.

The stratigraphic sequence is given in the
table below. The following chapters deal with the
distribution, description and petrology of the different
formations from the lowest upwards. in the geologic

succession.

19



Stratigraphic Table
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(\‘
) .
System Group FPormation Rock Type Thickness
Quaternary
Recent to
' Land slides,
Pleistoc- scree, talus.
ene. Alluvium -
————————————————————— EROSION INTERVAL---=seoem e e e e e
Tertiary Volcanic Basalts, tuffs
agglomerates, 340 + ft.
etc.
Lacustrine conglomerates,
i sandstones,
’ siltstones, £t
; claystones 150 A
EROSION INTERVAL
—————————————— STRONG EPEIROGENY AND FAULTING ~=we—mew———
PENEPLANATION AND UNCONFORHMITY
Jurassic (?) Dolerite 15004 ft.
Triassgic "Peldspath- sandstohes, 1900+ ft.
ic Sand- shales, coal
stone" seams 3504 ft.
Knocklofty sandstones, 110G ¢
Formation shales, Y rt.
conglomerates
Ross conglomerate,
> Sandstone massive sand- 450+ ft.
stone
DISCONFORMITY
e . | |
Permian Ferntree mudstones, 1255+ ft.
fludstone siltstone, 600 ft.

sandstone
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System . Group Formation Rock Type Thickness
"\loodbridge' sandstones,
G.F. A mudstones,
glacial
material 290 ft.
Cascades (- Grange ilud- mudstones,
( stone siltstone, 160 ft.
( Berriedale mudstone, -
( Massau Lime~ limestone, 150 8t.
( stone. .- sandstoné,
( Siltstone siltstone 15 ft.
Faulk- sandstone,
ner siltstone
(fresh-
water) 10+ ft.
‘Bundella - - sandstone,
{ludstone siltstone
mudstone Lo+
ft.
&
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- THE PERMIAN SYSTEU

General

The Permian 8ystem of Tasmania is a success-
ion of marine fossiliferous formations comprising
conglomerates, sandstones, siltstones, mudstones and
limestones, with a varying amount of glacial material.
These include and are followed by freshwater erosits\
of sandstones and siltstones with coal measures. -Per-
mian rocks are exposed over a large part of Tasmaniae
Several workers have studied the Permian rocks of Tas-
mania especially around Hobart; Voisey (1938, pp. 309-
333), Lewis (1946), Banks (1952, 1955), Banks and Hale
(1957) have given a detailed account of the‘early works -
and the present knowledge of the Permian. As an out-
come of these studies the Permian of Tasmania has been
divided into several formations as previously‘inﬁicated
in the stratigraphic table. One characteristic feature
of the Tasmunian Permian is the continuity of glaciation
throughout the period with varying intensity. During
the deposition of the 'Woodbridge Formafion\ the intens-
ity of glaciation was at its peak. Recent work by Lane
and Ahmad (unpublished) on the 'Woodbridge' and paleo-

geography and glaciation gives a detailed account of the
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nature of sedimentation and glaciation. In thc area
under discussion the Permian rocks from the Bundella
upvwards are exposed, on the upthrown side of the Glen-
fern fault in the Plenty map sheet and west of Glenora

in that map sheet.

Bundella liudstone

This formation is eprsed where the [loogara
road crosses Dry Creek at grid B 489000, N 733050,
(map 4) on the upthrown side of the Glenfern fault.
Here only the t0p 35' to 40' of the section is exposed
in the road cutting. Lateral extension of this outcrop
is not traceable for long owing to poor exposure and
moreover: it is cut off by the Glenfern fault on the
east-southeast side and is dropped dovn by the Dry

Creek fault on the west.,

The rock 1is an olive grey, non-fissile siltstone
and consists of angular fragments of quartz, féldspar,
muscovite and rock fragments. Feldspar forms a small
percentage. BErratics of quartzite and phyllite are
not uncommon and range in size from a fraction of an inch
to a.  couple: of inches. The section here is unfossil-
jferous and is easily confused with the Ferntree [iudstonec.

Because the overlying formationifits fairly well with

the section described by Banks and Hale (1957) and
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MacDougal (unpublished) in the §t. Nassau and Mt. Drom-
edary areas, this outcrop is assigned to the Bundella

Mudstone.

Faulkner Group

This Group is exposed overlying the Bundella
Mudstone. Thé top of thié group is nbt seen due to the
cover of the scree material from the higher beds. This
Group, according to the type section in Geiss Creek
(Banks and Hale, 1957), consists of several rock types
varying from sub-greywake conglomerate to siltstone.-
The whole sequence Banks and ﬂale (1957) have called a
'Group' and individual rock types 'formations'. In-
dividual formations are thin and are not mappable units,
The conglomerate of the type section is not seen here
due to poor butcrops. The first member seen is a |
éuartz rich-fissile, thinly bedded sandstone noticeably
micaceous and in parts cross bedded. It resembles the
Knocklofty sandstone of the Triassic System. The thick-
ness estimated is 3 feet. Oﬁerlying tihhis i s: well sorted
olive grey carbonaceous siltstone, at least 6' thick
exposed in the quarry at the road junction. The rock
contains predominantly quartz and muscovite. The grains
are sub-angular to sub-rounded and well sorted. In this

place the bed is unfossiliferous except for vague traces
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of plant fragments. This description fits reasonably
well with the description of the Rathbones of the type
area. This Group is quite distinct from the underlying
one in several respects. The sorting is better, mica
is more sbundant and is seen along the bedding planes,
Erains are sub-angular to sub-rounded as compared with
the angular ones of the Bundella. This may indicate
shallow water with strong currents favourable for re-

working.

The section above this for a héight of 60 to
70 feet is covered. The next outcrop seen on the SSE
track upkthe spur ié a paie yellow to orange coloured
feldspathic sandstone with angular to subangular frag-
ments of quartz, feldspar. Fossils are seen in patches;

species of bryozoa and Strophalosia are represented.

The thickness exposed is about 5 feet. This formation

is correlated with the Rayner Sandstone of Banks and Hale
(1957).

The correlation of all these formations from

Upper Bundella to Rayner Sandstone through the Faulkner

‘Geoup in thic area is open to question; there are neither

good sections to correlate bed by bed nor is there diag-
nostic fossil evidence to prove or disprove the correl-
ation. This correlation is sugpested for the simple reason

that these formations underlie the CascadesGroup which

contains diagnostic fossils and that within this area of
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exposure there appears to be no structural discontinuity,
unlcss one is inclined to put two faults of great throw,
one near the corrclated Rathbones and one below the |
unfossiliferous Bundella Formation ﬁhich could bec mis-
taken for the Ferntree. Such an explamation is highly
improbable, and hence the former siapler éxplanation

is suggested.

Cascades Group

VThis group of formations is cxposcd in the
arca overlying the Faulkiner Group. Good sections are
exposed on thce spur goihg SSE from Glenfern and :loogara
Road crossing from 450 feet to 770 fcot elevation, on
the lowcer slopc of the hill west of Dry Creek'and along
the Lake Fenton pipe line. Thc Dry Creek fault throws
down the section on the west side by at lcast 150 to

200 fect, so the lower wmcmbers of the Cascade Group

arc not scen om that side. The Cascade Group in this
locality is opproximatcly 320 feet thick and consisis’
of Nassau 8iltstone, Eerriedale Limestonc and Grange
udstone. Individual formntions arc not mppable a8
the contaecto are gradational ond outcrop at critical
ploces is lacking. Thus all the three formations have
bcen grouved together and mepped as a unit. Sinece the
indiviﬂuél formations are recognisablc they have boen

described separately.



" Nassau Siltstone

This; as explained earlier, occurs only to

the east of the Dry Creek fault and is cut off by thc

Glenfern Fault further southeast. The formation is 10 -

15 feét thick and consists of beds a couple of feet
t