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$HE_PARA FAULT BLOCK

A geological outline of the Para Fault Block from a 1ittle
south of Modbury to the Little Para River.

The author wishes to acknowledge the help and encouragement
given by Professor Sir Douglas Mawson and other members of the
staff of the Geology Department.

The area investigated is situated a few miles north.east
of Adelaide. Its eastern and western limits are marked by two
well defined fault scarps which are sub parallel. The western
fault is known as the Para and the eastern as the Eden Fault. The
southemboundary has been taken as the grand Junction Road owing
to absence of outcrops south of this line. The northern boundary
has been fixed at the Little Para River owing to pressure of time
There s some suggestion that the geology north of this boundary
is essentially similar to the area under discussion.

Some investigation was carried out east of the Rden Fault .
This was made as an attempt to determine the pesition of the
Block in the generally accepted sequence known as the Adelalde
System. No very detailed mapping was carried out. Little
more than a log of beds above the schists of the Barossian
Complex was prepared.

These investigations proved of little benefit as favtling
has greatly disturbed the sequence. As yet ne displacement can be
measured as location of marker beds is not definite.

Owing to relatively flat topography of the block there is
little removal of eroded material and hence rock exposures aré
poor except adjacent to the creeks.

Investigation has been confined to field mapping. Air photos
proved useful only as a means of location. The photoes showed no
geology except for some trend lines ad Jacent to the Little Para

River.



SUMMARY

The area investigaté¢d consists of 7000 ( 1) feet of sediments
of Lower Adelaide Series. There is no evidence of other than
sedime tary rocks. Ro mineralisation is evident even adjacent to
faults except for injection of milky quartz aleng cleavage planes.

The sediments have a low dip. (2'?) to the east i.e. they dip
towards the older Barossian Complex. Super imposed on this low
dip are numerous drag folds inclined so that the axial planes dip
to the east and are parallel to the cleavage. Although the
boundary faults are apparently of great displacement little
evidence of brecciation was seen.

It 18 more likely that numerous small faults have been overloc
looked. E=xact correlation is open to discussion as outlined in
the text.

GEOGRAPHY

The Para Fault Block is the central of three well defined
fault blocks of the western escarpment of the Mt. Lofty Ranges in
this area.

The first consists of the Adelaide Plains while next ahove
this and approximate to it 1s the Para Block, a still higher block
is sitvated between the Eden and Kitchener Faults.

The most obvious geomorphological features are the two scarp faces.
The western scarp of the searp of Para Fault is approximately 500
feet 'n the northern section decrsasing more or less uniformly

to 250' in southern section.

Numerous streams have cut into this scarp but in few cases
do the head waters extend far beyond the scarp. Owing te their
restricted catchment areas the majority of them are purely seasonal
Cobbler's Creek in the orthern section although its head waters
are much more extensive ls mainly seasonal in flow. Dry Creek
in central and southern sections and Little Para in the north are
relatively permanent. No detailed stream analysis was attempted.

The Little Para River has cut a considerable Corge practically to



base level.

It will be noted from the map that the greater part of the
drainage is across tne general geologiecal trend i.e. Dralnage 1s
generally east to west while fold axes, strikes, and faults
trend north and south. Hence drainage control is not definitely
related to these features. It 1s however related to elevation and
tilting of the block.

Mr. Hossfeld suggests that the major were before the uplift and
were only displaced somewhat: by the rejuvenation of topography.

The eastern boundary, the Bden Fault is more sharply défined
as the scarp is formed mainly of a hard resistent quartzite.

The scarp:is known. as Aastey Hij; -amd-fdrther north as the Tea Tree
Gully Hill. The scarp is approximately 600 feet at Anstey's Hill
and becfmes less well defined further north.

The general topography is probably still related to the
pre-Pliocene peneplain, although a certaim amount of tilting
may have taken place. This has allowed the preservation of a
considerable amount of Tertiary sands against the Eden Fault.

At present the topography is relatively level or gently undulating.
The greater part of the Tertiary sands have been removed from the
western side of the block only a f@w isolated outcrops remaining.

The sands have been utilised as building material, being riv?g\
sands they are relatively "sharp" and henca suitable for concrete
aggregate. They also provide a sultable soll fer vineyeards.
These vineyards with some small mixed farm holdings represent the
sole efforts at agriculture in the area. The soil is in most cases
fairly siliceous and it would seem that large numbers of quartzite
"flaaters" and surface travetine would make agriculture difflcult.

Adjacent to the Little Para River some eitrus fruit-is grown.
This appears dependent on the rives for irrigation. As the block
has a fair average rain fall it is thought greater use could be

made of this area, especially by application of science to
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beneficiation of the soil. Even the poorest parts, where
soitl is 1ittle more than semi fixed sand dunes would appear to
warrant improvement. The relative nearness to markets, hence
low transport costs would help teo offset higher production costs.
The area should at least be capable of producing timber if
sultable trees could be planted. 1t seems a pity that in a state
of low rainfall any of the areas cf fair rainfall should be negl-
ected.
§EOLOCY

There are present, sediments of two distinet types. The
older slates quartzites and dolomites of the Adelaide System
and the wuvch younger sands and gravels which overlie them.

Beds found aree-

Adelaide System.

Quartzite

Shales, slates, and phyllltes. These may be somewhat
calcareous 1in places.

Dolomites, Buff and blue grey
Tertiary

Sands and gravels.
Surface limestone.

There is no evidence of any type of rocks cother than
sedimentary. Hard guartzite has been formed, cleavage developed
in shales, some of which rather suggest phyllltes. This may be
explained by load metamorphism.

Even adjacent to the faults there is no mineralisation
except for injection of large amounts of milky quartz. This has
apparently spurred some optimist to drive a 150 feet into the
hillside on the north bank of Cobbler's Creek.

On the southern bank of the same creek the old ordinance
map shows a hill marked as Copper Hill - No justification has

been found for thls nanme,



QUARTZITE

For individual measurements and relation of these see the
accompanying table P

The quartzites are generally fairly thin - the majority are
of the order of 10 - 20!, but are falrly promineht owing to thelr
resistance to weathering. They range from almost pure quartzite t
through various percentages of feldspar to arkose. Fine to medium
grained, grains are generally well rounded. In most cases the
feldspar is now represented by white kaolin. 1In only a few cases
is jointing developed in the quartzite, they are generally massive
Some variation in grain size and composition occurs within the
narrow beds but actwall bedding was usually hard to distinguish.
One of the mosé outstanding variations is the presence of rounded
blue white opalscent aquartz grains up to 5 mms in diameter. This
is shown in band in guarry at 677017.

The underlying band is a uniform fine grained quartzite
then there is a sudden break to the coarse phase which may be
2 - 3 cms vide then a .return to.normal phase. The band appears
as a very minor diasten.- )

Also some bands expesed on quarry faces developed a
peculiar honeycomb type of weathering. This was related to
bedding as it could be traced parallel to the bedding and
is probably due to some variaticn in original composition.

It was noticed particularly with these bands that the
axposed surface was light coloured. This extends about 1 inch
below the surface, then rock become distinctly yellow brown =2
tended to become a ferruginous sandstone rather than a quartzite
This extended some distance into the rock but eventually returns
to normal quartzite. Hence rock may be regarded as an cuter
shell of well leached material, then a concentration of iron
towards the weathering surface (in this case the quarry face)
then a gradual return to normal guartzite.

The contact between the outer leached zone and iron rich
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gone seemed wulte sharp and depth of leached zone comparatively

constant. The normal gquartzite is taken to be white to pale grey
in colour. ©Some reddish vitreous quartiites were found but these
are only minor beds.

O0wing to the relative competency of the quartzite they provide the
outstanding examples of dray folds in this area. The shales and to
a less extent the dolomites do not show these features so well.

In solke few instances poor current bedding is shown.

1. West side of road leading to the Snake Gully Bridge (see

specimen)

2. Approach to quarry 671009

Although rather indistinct both cases suggest that they are
concave upwards and truncated at top. i.e. It would appear
that bheds have not been overturned as the two specimens are

from opposlte sides of the block.

SHALES

Owing to difficuvlty in distinguishing bedding in these rocks
they are referred te as shales. It is however more than probable
that both shales and slates are present. Slate being applied to a
rock with cleava ge appreciably inclimed to the bedding.
Some of these rocks have the definite surface sheen of phyllites
but for convenlence all are referred to as shales.
The shales vary from the brilliant yellow brown shales similar to
the Glen Osmond shales, to hard, siliceous olive green rocks. The
yellow shales show falrly definite bedding as exposed in guarry
656985, in which a small syncline 1s exposed. The most common
are light grey green to dark green rocks with a well developed
cleavage. The phyllites are generally light grey to greenish erey In
colour.

The majority of the shdes have been injected with quartz, almost
always the gquartz appears to have moved in along the cleavage

In some cases guartz is se Plentiful that it Eonstitutes more than
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504 of the rock e.g. upper part of Cobbler's Creek.

In some cases the shales carry a fair percentage of 003 radicle
either as calcite or perhaps as doldémite. Where cleavage 1s not
oulite so prominent these calcareous bands are difficult to
distinguish from the dolémites. In the casé of the central dolomite
which outcrops near gaol and also near Snake Gully Bridge and along
Dry Creek, the whole has been shown as dolomite although actually
consists of bands of varying composition from dolomite, shaly
dolomite, dolémitiec shale,

These calcareous or dolomitic shales have given rise te
fairly extensive kunkur deposits.

AdJacent to guartz injections the shale has been converted to
a richly chlorltic rock other than this no minerals were determinable
in the hand specinmen.

Because in most cases bedding is difficult to find it is almost
impossible to follow the folding in these beds. However the cleav-
age developed in the shales which has a remarkably constant easterly
dip bears a direct relation teo the axial planes of the folds as

shown by the quartzites. The shale outcropping just beyond the gaol
fence and west of Snake Gully Bridge appear to be the same; the wide:

ocuterops being due to low folds in northern exposire.

e o gy

These range from buff coloured to dark blue grey in colour.
As all the thicker bands of dolomite are blue grey, 2lthough surface
layer may have daeveloped a buff, it is thought that buff colour

may be due largely to weathering. The majority of the dolomites are
only of few inches wide and have some tendency to lens out. There

are present two groups of much thicker dolomites assocliated with

calcareous or dolomitic Shales,.

Unfortunately no analyses were made of thes

e dolomites except
& rough check to prove they were dolomites.

The small bands are at
times difficult to recognise except for their typical weathering

surface. This is practically always of light brownish colour.
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with typical channel ways of a weathered limestcne surface.

The dolomites are uswally massive, some have an easterly dipping
joinéing developed in them. These rocks are extremely fine
grained, - crypte - crystalline and break with a concloidal
fracture. The colour is usually very uniform below weathered
zone. No particular structures were noted except for some

cherty material.

STRUCTURE

The area is apparently a part of Hessfeld's Para Series.
Shepherd referred to the area as "Blue Metal Series" Neither of
these investigators did any detailed work on the area. Shepherd
covered a small section in the viecinity of the Snake Gully
Bridge.

Investigations early in the year were hampered by failure

to recognise the significance of the considerable amount of
drag folding.

The structure appears to be a relatively simple sequence
of beds which have a fairly shallow dip to the east. Regional
strike is approximately 20° (i.e. B 20 E) and dip is approxi-
mately 25%° to the east. Cleavage is well developed and has a

o
strike about 20° gng gips about 40° to the east i.e. cleavage 1s

Steeper than bedding. This fact and the occurences of po€r
current bedding suggest that the beds have not been overturned.
Seme minor examples of graded bedding tended to confirm this
idea, although the low dip caused a certain amount of suspicion.
Superimposed on the dip slopes are numerous drag folds,

These are fairly small, usually less than 580 ' between succes

sive crests. In some cases these folds have smaller folds

imposed on their limbs. These grade right down until hand

Speciments if dra g fekds may be obtained,

See specimen 22
which is an ocrientated Specimen of one of th

ese minor drag folds,
The drag folds owing to better eXposures are well shown on the

western border of the fault block
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As the area under consideration shows no major felding it 1s
assumed that these drag folds are related to majJor structures of
the ¥t. Lofty Ranges.

The drag folds are remarkably constant in thelir properties,
The axial planes dip towards thg east at approximately 40ﬂ(para1191
to the cleavage). The steeper western limbs are in some minor
instances overturned.

A typical example of dips of the limbs is 65% t¢ the west and 350
to the east. This is the anticline exposed in guarry 670007.

The majority of the folds are south pitching, although pitch is
usually very slight and fairly difficult to determine. Two adjacent
examples gave readings of 10° to the south.

In the northern section of the area near the Snake Gully
Bridge, the minor folds appear to be north pitching. These were
not mapped in detail but were investigated while trying to establish
a genera 1 picture of the area.

On the northern bank of the Little Para River a small quart-
zite fold showing pltch reversal was noted. This was represented
as a small dome structure with central amis horizontal and then
developed a downward pitch of 5° both to north and south. Unfor-
tunately this structure was toc small to map on final secale.

This was the only case of change of pitch that was noted.

Generally the relative constancy of drag folds and faect that
the cleavage is parallel te the axes of the folds suggests that
there has been only one period of dolding or if more than one that
the stresses came from the same direction. NRote that these beds

dip towards the older Barossian rock.

FADLTING

Faplting has had a considerable effect on the geomorphology
of the area. The exact location of faults, particularly, the
major ones 1s open to some doubt as in extremely few instances

was there evidence of fault outcrops.

Maior Faults
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PARA_FADLT:

This is a fairly long fault - it extends from little south
of Adelaide to at least as far north as Gawler.

Here although the actual fault is probably obscuredly out wash
material there is more likelihood of observing associated structures
Very little evidence however was actually seen. The scarp indicates
a fault of considerable dimensions but little drag and practically
no brecciation was found. 1In no instahce was this fault actually
located but it 1s thought its location is approximately correct.

The fault has been sketched in bearing in mind the contours ahd
the most westerly of the outcrops. It is believed that the Mines
Department 1lntend to use geophysical methods to accurately locate

these faults.

EDEN FADLT
Here much the same applies although location is perhaps a little

more accurate. This was helped by the teeper fault scarp, brecc-

lation in the guartzite, and occasional springs.

The fault scarp owes its comparative steepness to the resistant
nature of the guartzite. Both these faults are included in
Sprigg's High Angle faults of Major Meridional Series, and are
considered to be of Kns%ifskan Age. These are probabply Palaeozoic
Faults which were reopened during the ﬁbsc?skan epoch.

Owing to lack of evidence no attempt has been made to determine
amounr or exact direction of movement of these faults. It will
be noticed that the major faults are approximately parallel and
trend north east.

Several small faults were mapped, but these were considered
to be of minor importance. They alsc have a north easterly trend

and are therefore probably related to the major faults, The fault
ust ea _
J east of Golden Grove may be of greater importance. This was

located and mapped accurately for only a short distance but was

extended hypothetifally on topographic evidence.
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It is more than likely that other minor faults occur but
as they are usually sub parallel to the strike they are
difficult to recognise, particularly in the shale bands.

The depth of Tertiary sands preserved on the eastern
section of the fault and to some extent the drainage pattern
suggests that the block suffered not cnly elevation but also

a slight tilt towards the east.

CORRELATION
Sequence is undoubtedly part of the Adelalde System.

As stated previously Hossfeld included this area in his
Para Series which he considered tec be Lower Adelaide Beries.

Shepherd applied the term Blue Metal Series to the same area.

Owing to the unsympathetic attitude of the Gaol authorities
the gquartzite exposed in the gaol quarries has not been

examined. A brief verbal description was given by Mr. Whittle

The exact determiriation of the sequence appears to depend on

recognition of dolomites and the above mentioned quartzite.

There appear to be three possibillities.

1. The soft yellow shales on western border appeared similar
to the Glen Osmeond Shales and the central broad dolomitec
serles seemed in some respects similar te the Beaumont
dolomite. Correlation on these assumptions had two very
serious disadvantages.

(1) The great statigraphical distance between them.
(2) This assumption would invelve overturning of the
block and all evidence is againét this.

2. Similaritywas mted between sequence in Mr. Spriggs type

section and this area.



-12~

Type Section Para Section
10 Glen Osmond slates 1 Shales & gqtzite
9 Beaumont Dolomite 2 Shales & dolomite
8 Upper Phyllites 3 Shale
7 Thick Quartzite 4 Gaol quartzite
8 Lower phyllites (% gtzites) 5 shales
5 Upper Torrens Dolomite 6 Dolomite.

Type Para
4 Phyllite with guartzite bands 7 Shales & quartzites.

(Numbers 10 - 4 refer Mr. Sprigg's Series)

This also invelves overturning and is therefore considered
untenable.

3. Type Area Para Area

4 Phyllite with gtzite bands 1 Shales % aqtzites

5 Upper Torrens Dolomite 2 Shales & blue dolomites
6 Lower phyllite (qtzite) 3 shales

7 Thick quartzite 4 Gaol Quartzite

‘8 Upper phyllite 5 Shales

9 Beaumont Dolomite 6 Declomitic series
10 Glen Osmond Shales 7 Shales & quartzites.

This appears to be the most logical conclusion but some doubt
is still held regarding it. The lack of evidence of Cacl quartzite
in unfortunate dnd the extreme drag folding of beds only a short
distance above such a competent bed add to this doubt.

If this is the Thick quartzite it seems somewhat surprising
that no outcrops could be found the only evidence being that
of the quarries.

If the shales near the gaol and the Snake Cully Bridge are
taken to be the same; they bear the same relaticn to the dolomites,
why does not the quartzite outcrop along the Little Para ?

TERTIARY DEPOSITS

No attempt has been made teo gilve exact age of these beds as
no evidence of fossils was found in the numerous shallow exposures.
Bore records show lignite beds at far dept]s and a total thick-
ness of over 250' at its greatest depth. This is the east
section. No detail work was done on these sediments as 1t is
believed that the Mines Department is working on them.

The sediments vary from course gravels to fine semi-conscli-

dated sands.

The gravels are usually well bedded and consist of well
rounded m:ilky quartz grains up to 1 inch in diameter embedded
jn an iron rich clayey matrix.

; e coarse
There are present all gradations from thes
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gravels to very fine white semi consolidated sands.

There is some suggestion of gentle structures in these sands
which appear more regular than slumping or torrential beddine etc.

However, sands may generally be regarded as horizontal sedime nts.
or perhaps with a very shallow dip to the east(?)

The approximate limits of these deposits have been shown as a
large continuous area with smaller outlines. It is quite possible
that the large mass is itself a large number of these residuals.

They all suggest that they were once continuous over the whole
area. The large eastern mass nas been protected by the Eden Fault

scarp and here it attains its greatest depth.

ECONOMIC GEOLOGY

There is little of eccnomic importance in the area.

Spasmodic work is carried out on the washing of Tertiary sands,
and occasionally local lateritic gravels are used as road metal.

Numerous guarries have been opened up along the western border,
These supplied road metal (quartaite and dolomite) and building
stone (shale). The majority of these have not been worked for some

years. The (aol ouarries are now the only one producing road

metal.

"The Geology of Part of the North Mount Lofty ‘Ranges" by Paul 8.
Hossfeld. Trans Roy. Soc. 1935.

nGeology & Physiology of Part of the Mt. Lofty Ranges North of the
River Torrensm". bty J. Shepherd.

"Reconnaissance (eological Survey of Portion of the Western Escarp-
ment of the Mount Lofty Ranges". by R.G. Sprigg. Trans. Roy. Eoc.
1946.
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Bumagh 1446

—— @y g
Traverse along the South Para from the Devil's Nose to near Gawler, i{;ﬁ"‘%
The traverse was underteken as additional field work for the Honours
degree,
SUMMARY
The work was commenced at the eastern limit, This was the known
unconformity between the older schists (Barossian) and sediments of the
Adelaide System.

In ruming a traverse to determine position in sequence it was found
imposaible to determine exact looation of contact, The attitude of the
beds suggested a fault contact at this locality. (Vacinity of Upper
Hermitage)

At the Devil's Nose a definite uncomformity was noticed., The older
achists have a cleavage and probably a bedding dipping 300 to the fast
and over lain by quartzite dipping steeply to the west. Faulting has
interrupted the sequence but as far as Gewler beds are probably only lowsr
Adelaide Series.

Field investigations were confined to a traverse along the South Fara
River, It is obvious that a considerable amount of field work would be
needed to completely map:the area.

No more than a small strip map was prepared and this is meant to show
only the main features,

Rocks investigathd were

Barossian Complex
overlain by

Adelaide Series,
Barossian Complex,

These rocks were not wxamined except adjacent to the unconformity.

In the hand specimen the schists had a somewhat greasy lustre
which suggested cordierite. Adjacent to the unconformity scme shafts have
been sunk. Judging by the size of the ruins which were apparently a treatment
or concentration plant these mines must have been fairly productive.

In the gquartz on the dumps geothite type iron ore was noted, this

occeurred in columnar end fibrous radiating structures. (Form suggests open

space filling type ore ceposits.



Adelaide Series.

This overlay the schists, The contact appeared to be very steep but of
varying angle 70 -.909, It may even be overthrust in places,

The basal bed consisted of a medium grained arkose. Ilmenite was
present in fine bands. This was not esplentiful as was expected, as
compared with bazal beds in other areas.

In fact it seemed that in the very lowest part the ilmenite was less
svidentuthen further up in thebeds.

The arkose gradually gredes into a feldspathic quartzite.

The beds then were a.ltemat'.lng guartzites shales and blue crypts crystalline
dolomites. The upper sg':::gse shows a wide outorop of clacareous shales

with a few interbedded blue dolomites.

Structure.

Little definite effort was made to unravel the structure as it was
obvious that this would take a considerable amount of time and experience
to fully unrawvel this area,

411 that has been attempted is the interpretation of the data collected.
It is obvious that data collected is not the complete and hence minor points
may have been elaborated at the expensive of what are really major points,

Briefly sequence suggests a faulted syncline then a faulted anticline
and then a gently folded series of ghales.

The idea of faulted syncline in the lower or basal bed means, Basal bed in
repeated - This is supported by the idea of Mr. Hossfeld who scme years
ago made a brief invesgigation of this area,

If this is the case it suggests that the structure is actually
decollement folding. The upper section of calcareous shales show no structure
as bedding is very difficult to find., A great deal of quartz has been
injected along the bedding and in same cases the quartz shows same evidence
of folding, Also the extent of the outcrop would alsc support the idea of
shallow folding., As no definite evidence was found it has been shown on
section as a more or less uniformly dipping sequence.

The topography is fairly mature but steep valley and gorges and retained

these provide fairly extensive outcrops.



It is thought that detailed work in this area would be well worth
while as it may through more light either for against theories advanced

by Mr. Hossfeld.

There are minor areas of kunker and some lateritic material is found

in the higher levels - adjacent to Gawler Town Hill.
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