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I. ABSTRACT,

The sediments comprising the Parachilna Formation have long been
regarded as "transition beds” between the regressive Pound Quartzite and the
wassive Lower Cambrian shelf caxbonates of the Wilkawillina Limestone, This
study, suggested by Professor M. F. Glaessner, is an attempt to Interpret the
Parachilna Formation by means of its trace fbsail content. In considering the
palichnology of the formation, the lithology has not been neglected, but rather
is presented as a complement in palaecoenvironmental interpretation. The nature
of the relationshipe between the Parachilna Formation and both the underlying
Pound Quartzite and overlying Wilkawillina Limestone is considered in some
detatl, with resultant reflections on the aptness of the term “transition beds"

in this instance.

II, INTRODUCTION

The Parachilna Formation was defined by Dalgarno (1962,1964), with
the type section located in Parachilna Gorge. Dalgarno considered the formation
to be a transgressive unit disconformably overlying the Uppermost Proterozolc
Pound Quartzite and underlying the Lower Cambrian Wilkawillina Limestone.
Consequent upon 1ts stratigraphic position, the formation was assigned Lowermost
Cambrian age, Strata now designated Parachilna Formation had been previously
described by several workers, e.g. Mawson'’s (1937) units 28-38 in Parachilnsz
Gorge and gignit's (1939) unit Ela in the Mt. Scott area.

Sandstones within the formation are often consplcuously bloturbated:
Dalgarno (op. cit.) noted "vertical worm burrows’ and "worm castings", and
Nixon (1964) utilized the basal "tubicolor” sandstone as a mapping horizon
at Edlacara, The principal trace fossil, the U-burrxow Diplocraterion Torell has
been deseribed briefly by CGoldring and Curnow (1967) and Daily, Twidale and Alley
(1969) . Plaglogmus Roedel has been described from the Parachilna Formation by

Glaessner (1969). Other trace fosails have been mentioned only in passing as
"worm castings", but these forms generally lack the distinctive features necessary

for taxonomic classification,
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2.

Outerops of Parachilna Formation were studied by the author at
several localities in the Central Flinders Ranges [fig. 1]. Detailed
stratigraphie sectlons were measured on six complete sequences and two nearly-
complete sequences. Trace fossil specimens were collected along the measured
sectlons and at intermediate statloms. All localities are situated within
the area mapped on the CGeological Survey of Seuth Australia 1:250,000 Parachilna
Sheet (Dalgarno and Johnmgon, 1966). Specimens pertaining to this thesis are
designated by the prefix A365/, '

III, STRATIGRAPHY,

l. REGIONAL GEOLOGY.

Rocks of the Parachilna Formation cuterep in the Flinders Ranges,
South Australia, They overlie the dominant, ridge-forming Pound'Quartzite,
and underlie the massively-bedded archaeocyathid Wilkawillina Limestone. These
deposits were laid down sequentially in an elongate shallow trough called the
Adelaide Geosynecline., This 'geosyncline’ was subject to almost continuous
deposition from Upper Proterozoic to Middle Cambrian time, sediment being derived
from tectonic plates to the east and west. Rates of sediment influx and floor
subsidence in this depressional zone were very nearly in equilibrium for a long
pariod of time; variations in sediment thicknesses were, on a broad scale, due
to inequalities in rates of subsidence of the trough floor or penecontemporaneous
erosion Induced by local upwarping,

Fig. 2 1llustrates stratigraphical details of the Parachilna
Formation and adjacent units. The Pound Quartzite is a remarkably uniform
clastic unit deposited as a blanket sand up to 9,000 feet (2,800m.) thick over
earlier Adelaldean sediments. It is iInformally differentiated into two members -
the lower 'Red' Pound and upper 'White' Pound. These sediments appear to have
been deposited in a shallow water deltaic environment, under regressive
conditions (Dalgaxno, 1964; Goldring and Curnow, 1967; Wopfner, 1970).
Representatives of the Ediacara fauna are found on bedding planes of the White
Pound 60 to 300 feet (18 to 90m.) above the junction with the Red Pound (Wade,1970).
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Towards the close of deposition of the White Pound, rejuvenation of the drainage
of the area seems to have occurred, as local channel structures contalning
coarae, cross-bedded sands. have been described (Goldring and Curmow, 1967).
Erxosion on a broader scale occurred elsewhere, as near Wirrealpa Wilkawlillina
Limestone lies disconformably on Red Pound, A disconformity between the Found
Quartzite and overlying Parachilna Formation has beemr postulated, and thils view
is supported by facts presented in the followlng text,

The Parachilna Formation overlies the Pound Quartzite with apparent
structural conformity as a readily weathered feldspathic sandstone which grades
upwards into pale-coloured silistones and fine-grained sandstones (southern
sections) and siltstones, limestonas and minor sandstones (northern sections).
Outerop is genmerally subdued, with complete sections being difficult to find,
Thickness of the formation vavies from a few feet near Reaphook Hill to over
1,400 feet (420m,) in the Arvowle syncline (Dalgarno, 1962). Sections measured
in the present study ranged from 3 to 500 feet (1 to 150m.). The coarser clastic
units contain a variety of trace fossils, particularly the U-burrow Diplocraterion.
Bioturbation 1s variable, but in several localitles the top of the Pound Quartzite

has been irregularly excavated by organisms burrowing through overlying Parachilna
sediment. The contact with the Pound Quartzite is, in places, quite undulose
(e.g. Reaphook, Parachilna No. 2), with scattered quartzite pebbles at the base
of the Parachilna Formation evident particularly near Reaphook Hill. T7This is &
one factor indicative of a disconformity between the Pound Quartzite and the
Parachilna Formation,

The top of the Parachilna Formation 1s taken as the base of the firet
of the massive limestone beds that form the Wilkawillina Limestone, The base of
this limestone is generally colitic and recrystallized; in places the carbonates
have been dolomitized. The contact is conformable, and no time break is
recognized, as minor beds of oolitic and sandy limestone appear gradationally
in the northern sections of the Parachilna Formation., The invasion of a
gsecondary mangano~ferruginous capping characterizes the Parachilna-Wilkawillina
boundary, although its appeafanca is irregular and variable. The earliest
Cambrian body fossils (archaeocyathids) appear about 160 feet (50m.) above the
base of the Wilkawillina Limestone (Walter, 1967).
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The above units were folded into broad anticlines and synclines
during the Cambro-Ordovielan Orogeny that terminated deposition in the Adelaide
'Geosyncline’. Deformation was not great in the central Flinders Rangee avea,
and, on the flanks of folds, beds generally dip at 30° teo 60°, although the
sequence is overturned on Druid Range, Dlapirile plercements Into zones of
structural weakness and the cores of anticlines were emplaced prior to the
main oregenic event (Dalgarno and Johnson, 1968). Minor faulting occurred in
several localities, with more inténse faulting both along and across strike near
Reaphook Hill.

2, STRATTGRAPHY OF THE PARACHTINA FORMATION.

The stratigiaphy of the Parachiina Formatilon in the Central Flinders
Ranges is ouitlined in the enclesure [fig. 3], in the pocket inside the back cover.
It has been noted previously (e.g. Daily, Twidale and Alley, 1969) that the
Parachlina Formation has considerable lithologlcal varlation within a single
section, This study, whilst supporting the above fact, has shown that a
relatlvely uniform lithologlcal variation is reflected over the area studied,
and, as a consequence, the Parachilna Formation has been tentatively subdivided
into three constituent members on the basis of lithological differentlation,

These members are described in detall below.

MEMBER 1.,  This, the lowermost member, consisis predominantly of fine to
coarse-grained sandstones with few minor inteveqlations of giltetone. The
sandstones genevally contaln a pervasive matrix of white kaolinite, suggesting
either a high inltial feldspar eontent, or a disproporticnately high percentage
of tramsported clay in the sediment, Grains of clear, subangular to rounded
quartz are often isolated in the floury clay matrix, giving the vock a white

appearance. Diplecraterion burrows are common in less clayey sandstones, which

tend to be grey or yellow in appearance. Bloturbatlon has destroyed many of
the inorganic sedimentary structures of the basal sands, although at Reaphook
and Paréchilna No. 1 eross-bedding 1s discernible., The siltstone interbeds

are composed of white, homogeneous flme-gralned material which lacks bedding

features and fractures concheoidally, Thia rock weathers into fime chips, and
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5.

is generally of subdued outcrop, Thickness of Member 1 varles from 12 feet
(3.8m.) [Druid Range and Mernmerna] to 116 feet (35m,) [Parachilna ﬁo. 2.
81lltstones are developed in four sections (R&apﬁook, Druid Range, Buﬁyaroo_

and Nildottie); the siltstones at Nildottle tend to shale and revert to a & feet
(1.2m.) thick Iimestone bed, the lowermost carbonate seen in the‘formation.
Fig,.éB 11lugtrates the high sand:peréentage_of Member 1 in all sectioué, with
the increased silt content of the most easterly section (Reaphook) being

explicable in terms of a westerly sediment source [see Section VZ].

MEMBER 2 is a fine~grained clastic unit, comsisting of alternating white
glltstone and greyish sandstone interbeds. The best development of this member
is seen at Mernmerna, where white clayey siltstone beds 1 to 2 feet (0.3 to 0.6m,)
thick intercalate with fine to medium-grained sandstones with a clay matvix,
.Igcorporated.in this sequence are hiloturbated medlum-grained purplish sandstones,
which have a lower clay content and outcerop strongly in beds 6 in, to 2 feet 6 in.
(0.15 to 0.8m.) thick, Elaewhére the sediment variation 1s lesa regular, but
sandstqne—siltstone intercalations ocecur in all sections except Bunyeroo, in
which Member 2 conaists of a very fine-gralned white sandstone with a clay
matrix, capped by an 8 feet (2.5m.) thick bed of strongly jointed greyish fine-
grained quartzite, Parachiina No, 2 (the type smection) contains two carbonate
beds in Member 2, the lower being a pisolitic calcareous siltstone and the'upper
a soft, fine-grained grey-green limestone with manganese dendrites. As can be
gseen from fig. 4C, Member 2 contains a wide variation in sand-silt ratio,
although the percentage of Fine material is apain greatest in the easternmost
sections (Reaphook and Druid Range).. |

MEMBER 3. Thise, the uppermost member, again shows a wide range In lithology,

but a trend in compositilon ean be.éeen from studying the sections 1n fig. 3.

The aoutherly.aectiona (Druid Range, Me:nmerna‘and‘Bunyeroo) congist almost
entirely of siltstones with only very minor incursions of sand, These siltstones,
which tend to shales in places, are initially white or pale grey, but towards

the top of the sequence are stroﬁgly coloured - yellow, brown, purple and yed -
probably relating to the Mn-Fe capping that is characterisfic of thé Parachilna~
Wilkawillina contact and is discussed in Section IV, The dnly‘trace fossils
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6.

detected in these siltstone sequences were a féw'poquy,preserved Diploergteriou

burrows in a sandier lens adjacent to the Mernmerna section, and an oblique‘
U-burrow found isolated in a fine-grained Eandsﬁoné.game distance noxrth of the
Bunyeroo section, Other sedimentary structures were absent.

The four northerly sections (Brachina, Parachilna Nos, 1 and 2 ahd
Wildottie) show an increasing carbonate content (see fig. 4D). Assoclated with
the bedded limestones and calcareous siltstones are both fine and coarse-grained
clastics, The Mnm?e capping characteristic of the sguthern seections is developed
only very patehily, although manganese staining and dendritic growths are common,
particularly on the limestones. Sedimentary structures, both blogenic and
inorganic, are profuse in the sandstones and arkoses of Parachilna No. 1, although

not seen elsevhere.

The thickness relatlonshipe of the three members are summarized in
the panel diagram, [fig. 5] which {llustrates the thickening of Member 1 to the
noxrth-west, the overall constancy of thickness in the west and south, and the
rapid thickening te the north-east, where the greatést thickness of Parachilna
Formatlon is recorded,

Long-range facles and lithological correlations are necessitated by
the infrequency of complete sections and the generally poor outerop of the
readily weathered units of the formatilon. TIndividual beds can be seen to be
markedly lenticular, belng traceable for only short distances laterally, and
hence reflect local depositional environments, However, as fig. 4 illustrates,
a demenstfable lithostratigraphic variation justifies the subdivision of the

Parachilina Formation proposed herein.

3. SEDIMENTARY STRUCTURES.

A, TNORGANIC,
(1) Ripple marks., Ripple marks were preaent in three sections studied,

Near the base of two of these sections (Mermmerna and Parachilna No. 2) the
ripple marks were preserved on the upper surface of more indurated sandstone
beds as symmetrical ripples with rounded crests and low amplitudes,

Wavelengths varied from 2 to 5 inches (5 to 1l3em.). Crestal orientations
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were varied, with trends of 170° to 190° recorded at Mernmerna (Goldring
and Curnow, 1967, record tremds of 020° at Mernmerna), and three trend
directions -~ 0850°, 105° and 150% to 160°® - noted at Parachilna No, 2
{(c.f. Goldring and Cuwxnow, op. eit., 0%0° and 155“3;- These large, gentle
ripple marks are inconelusive as palaeocurrent indicators; they prebably

“teflect local current action. Near the top of Parachlilna No. 1 section
small eymmetriesl vipple marks are exposed on the top surface of the
uppermost sandstone unit. Wavelength is 1.5 to 2 inches (4 to Sewm.) and
amplitude less than 0.5 inch (about lem.).

(ii) Muderacks. Muderacks were oﬁserved in Member 1 of the Mernmerna
and Brachina sections, testifying to exposure and deslccation of the
depositional surface early during Parachilna sedimentation. It is
signifiecant that mudcracks are recorded only from western sectlons, as it
is proposed hereunder.that thé Shoreiine.of the basin of deposition was,
in fact, located in this westetn regiun; Daily, Twidale and Alley (1969)
also record muderacks from the nearby Wilpena Pound section, Further
mﬁdcracka are preaeived in Member 3.of the Pavachilna Né. 1 section, where
overlying sand has infilled irregular deaiceation cracks in a micaceous
a8ilt layer: similar structures were observad in Pound Quaztzite fioat neaxy
Reaphook Hill, |

(i31) Cross~bedding. Rellet eross-bedding can be detected in many sandstone
beds despite bloturbatiom, although in bighly bioturbated beds all ivorganic

sedimnentary structures have been destroyed, Sediment of Member 1 of
Parachilna No, 1 sectlon has gsuffered lltile reworking and tabular planax
crogs—bedding has been highlighted by differentlal weathering. Cosets,

with cross~stratificatien angles of 15° to 20°, measured 2 to 3 feet (0.6

to 0.9m.) thiek, with three superimposed cosets exposed. Crossbedding of
_this type 18 indicative of a sudden decrease in the velocity of the gediment-
bearing currents, such aé would occur an.encountering deeper water (McKee,
1964, p.268).

(iv)  Scour-and-fill structures. These structures are plentiful, being

particularly evident as emall scale features in indurated sandstones,
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Erosional scours were seen locally gouging the surface of the Pound Quartzite,
80 that the contact wilth the Parachilna Formation was undulose, with coarse-

grained sediment filling these scours.

(v) Ooliths and pisclites, 8pherical bodies up to lem. in diameter were

found in an impure silty limestone near the base of Member 2 within the
Parachilna No, 2 section. Such structures may be taken as Indicative of a

shallow water bank environment,

B, BIOGENTIC SEDIMENTARY STRUCTURES.

These struectures will be described in detail in Section V. It will suffice
to point out here that intensive burrowlng, as occurred in the sgande of the
Parachilna Formation, has led to a redistribution of the sediment and

destruction of many primary sedimentary structures, The burrow structures,

particularly Diplocraterion, are composed of clean quartsz grains of falrly

unilform size, whereas the groundmass of the rock contains a varlety of
quartz grains from very fine sand to granule size, set randomly in a matrix

of clay minerals.

A, THE POUND QUARTZITE-PARACHILNA FORMATION BOUNDARY .

The nature of the contact between the Pound Quartzite and tha
Parachilna Formation has long been debated. Segnit (1939), in mapping the Mt.
Scott area, vecognized a disconformable contact between these two units, as the
junction is very irregular, with arenaceous material £filling scours in the Pound
Quartzite surface, Elsewhere, the contact, although generally structurally
conformable, has features indicative of a disconformity, as postulated on a
regional scale by Dalgarno (1964). A atratigraphical break is primarily suggested
by the faet that the Parachilna Formation is a transgressive unit overlying the .
regreésive Pound Quartsite, Howéver, the Pound (uartzite shows signs.of
rejuvenation of its palaeodrainage‘paftérn, as chammel-sand bodies have been
described by Goldring and Curnow (1967) at the top of thig unit, Lenticular
coarsemgrained'aandwbodies up to 8 feet (2,5m.) thick and of very limited lateral

extent were observed locally below the Pound-Parachilna boundary. These sands
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were typleally pure, cross-stratifiled and pale yellow or pink in colour,
possibly chammel-sands equivalent to the Unlt A of Goldring and Curnow (op. cit.)
at Ediacara.

The uppermost Pound surface tends to be undulose, or even knobbly
in appearance, suggestive of scouring of an unlithified sand prior to deposition
of the transgressive Parachilna sands. The peatulation that the Pound sand
was unlithified is supported by the fact that the upper 1 to 2 cm, of the Pound

has been penetrated by burrows of Diplocraterion descending from overlying

Parachilna sediment. This feature is characteristic of the contact, and was
noted at five of the elght sections studled, as well as at intermediate statlons,

At the base of the type section in Parachiina Gorge, sandstomne
pebbles are found in hollows on the contact; similar structures exist near Reaphook
Hill (J.C. Gehling, pers. comm,). The sectlons at Reaphook have abundant pebbles
of crystalline quartz weathered oui of the soft Parachllna sediments. The source
of these pebbles is uncertain, although they could be reworked elements of an ,;?“
older orthoquartzite. !

Wopfner (1970) reports a low-angle unconformity between the Pound
Quartzite and Parachilna Formation in Brachina Gorge; this was not observed by
the author, although a small dip fault cutting across the contact close to the
best exposed section found here leads to an angular juxta-position of the two
units, and interpretation is rendered difficult by poor exposure of Pound
Quartzite on the upthrust block [see fig. 6].

Thue the evidence Indicates a disconformity between the Pound
Quartzite and Parachilna Formatlion. The temporal significance of the break
between the two units has not been resolved, although the time span invelved
is curtailed by the necessity for the'underlying Pound sand to remain unlithified,
enabling it to be burrowed by Diploeraterion.

5. THE PARACHILNA FORMATION - WILKAWILLINA LIMESTONE BOUNDARY.

The contact between these two units 1s usually well-exposed and
conformeble. The change in lithology is abrupt, with, at best, only a few
minor beds of limestone within the Parachilna Formation prior to the deposition
of the massive sandy and oolitie Wilkawillina limestones. The rocks on either
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side of the contact often show a characteristic but variable manganowferruginous

capplog, oxr, in more moderate cases, staining and dendritic growths.

6. WEATHERING EFFECTS,

In several 10calities, Parachilna sediments show evidence of stripping
and redeposition closeby, This is particularly true of the ovarturned Druid '
Range outcrops, where Member 2 is frequently deflated while Mﬁmber 3 ia
partially covered by an apron of flat-lylng white silty clay [see fig. 7].

‘Gypsiferous weathering prodocts are characteristic of the Parachilna
Foxmation, Parachilna sediments in subouterop can frequently be detected by the
crackling nolses produced by treading on the overlying gypsiferous soil. On
recently exposed Parachilna sediment, 1arge crystals of gypsum often form;
specimen A365/1 was collected from é railway cutting within the Parachiina

Formation near Mernmerna.

IV, MINERALIZATION,

There is no certain record of the Parachilna Formation having been
mined, but there appears to be some relationship between the wildespread mangano-
ferruginous capping of uppermost Parachilna and lowermost Wilkawillina sedimants,
and the Mississippl Valley-type lead deposits once mined at Fdlacara, The lead
mineralization occurs ag galena and cerussite in brecciated dolomitic lenses at
the base of the Ajax Limestone (Wilkawillina Limestone equivalent) and is
commonly assoclated with manganiferous oxides (Nixon, 1963). The southern
workings at Edlacara are located in "weathered calcareous silts and shales and
~.“pandy horizona" (Nixon; op. cit,) which are conceivably of the upper Parachilna
'?oxmation, although not stratigraphically categorized by W¥ixon, Mineralization
aspects which lead Nixon to classify the deposits as Mississipbi Valley type |
were confinement of the ore to carbonate roéks, absence of igneous source rocks,
lack of wallrock alteration, the stratiform nature of the deposits and thelr
relationships to depositional features (Nixom, op. cit., p.107).

Copper mineralization 1is Found in the'same'strhtigréphic horizon as
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the lead at Fdiacara, and manganese is particularly evident at the coppex
producing locality., The mineralization occurs as malachite and 1s again
confined to intraformational breccia in lowermost Ajax dolomites.

Sporadic workings were located elsewhere in the aréas studied;
near Reaphoolk Hill, fairly intense manganiferous mineralization is possibly
asgociated with the occurrence of scholzite, a caleium zinc phosphate, wilthin
the Parachilna Formation (F., M, Gaunt, pers., comm.). Approximately midway
between Brachina and Bunyeroo Gorges abandoned diggings were found in a
brecelated zone of the basal Wilkawillina Limestone. All material in the
dumps was héavily encrusted with manganese oxides, and the ore minerals sought
were not determined.

Thomson (1962) notes widespread lead, and lesser copper mineralization
in lowermost Cambrian sediments of the Adelalde 'Geosyncline', and postulates a
volcanic exhalative origin for the metals. Another postulated metal source is
eroded dilapiric breccla (Coats, 1964), However, until detalled geochemical
studies are carried out, it can only be stated that mangano-ferruginous
developments are characteristic of the interface between the lmpervious
Wilkawillina Limestone and the underlying porous Parachilne clastics, and that
post~depositional recrystallization has possibly led to a concentration of lead

and copper minerals in intraformatiomal breccias within the Wilkawillina Limestone.

V. DESCRIPTIVE PALAEONTOLOGY.

1. TINTRODUCTION.

Trace fossils are the only indications of the existence of life that
have been recorded from the Parachilna Formation., This does not exclude the
possibility of finding body fossils; however the predominance of ¢lastie
gediments in the formation lends a greater overall fossilization potential to
blogenic sedimentary structures (Goldring, 1965). A trace fossil has been
defined as "a sedimentary structure resulting from the activity of an animal
moving on or in the sediment at the time of its accumulation" (Simpson, 1957).

The inadequacles of this definitlon have been pointed out by several authors
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(e.g. Martinsamon, 1970; Webby, 1970), but since trace fossils (sensu. lato) may
be actively or passiﬁely formed, and structural or textural in relation to the
sediment, an,adequéte definition is difficult to phrase, without tending to
Zross overéimplification.‘ Rather than striving for a precise definicion, it
should suff;ce‘to point out here that the trace fosalls preserved in the
Parachilna qumatiép‘axe‘the result of flrstly, animal activity within the
sediﬁent or at a sediﬁent integface,‘and, secondly; differential weathering
processes to enable the str#etuxes to be dlscerned.

In the following descriptions, Martinsson's (1965, 1970) toponouy
haa heen uged in preference to those proposed by Seilacher (1964a) or Hintzschel
(1962). Martinason 8 classification describes a trace fossll in terms of the
main casting mediqm. Thus, all atructures in fig. 8 refer to the sandstone bed
S. [Fig. 8 adapted from Martimssom, 1970, p.327].

2, DIPLOCRATERION Torell.

The "vertical worm burrows" of the Parachilna Formation were
initially designated Skolithos by Dalgarno (1962) but subsequent examination,
prompted by Professor M. F. Glaessner, revealed that the burrows were similar
to the U-tube Diplocraterion Torell (Dalgarno, 1964). o

Diplocraterion is the most common trace fossil of the Parachilna

Formation, being preserved as infilled U-tubes perpendicular to the bedding,
with septal laminations indicating earlier positions of the U, The migratoxry
ability of the organiem responsible for the burrow is characteristic of the
form-genus; the organism burrows to an optlimum depth relative to the existing
sediment-water interface, If further deposition occurs, the organism will
migrate upwards, ‘leaving a series of gepta showing earliex, lower loeations of
the U-tube, unless the rate of sedimentation is greater than tha rata of upward
migration of which the organism is capable, resulting in the organism 8 death.
Septa produced by upward migration are termeﬁ retrusiva; protruslve septa are
produced by dowmward migration in response to erosion.

The uppet or free ends of the parallel tubes may flare out into
furinels at the surface, although this feature is not necessarily diagnogtig,'
Hantzschel (1962)'9tates‘that the'tubes'may end 1in lafge funnels, in small
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shallow funnels br‘rémain subcylindrical to the surface. No funnel~shaped
terminations have been observed on U-tubes in the Parachilna Formation, but
penecontemporanecus erosion could remove such a feature if it were originally
pregent, Goldring (1962) encotntered almost lnvarisble truncation of
Diplocﬁaterioﬁ yoyo in the ﬁpper=Devonian Baggy‘Beds of Devon,

The U-tubes found in the Parachilna Formation can be excluded from

the foxrm-genera Arenicolites, which is diagnostically nbn~séptate, and

Rhizocorallium which, although geptate, is burrowed obliquely to the bedding

(Hantzschél, 1962). Distinction from Corophiloides, a septate U-tube perpendicular
to the beddlng, 1s generally determined by the form of tube aperture. As no
terminal apertures have been conclusively recorded From the U-tubes of the
Parachilna Formation, this erlterion camnot be used to distinguish between

the two form-genera, aithough Westergaard (1931, quoted in Goldring, 1962, p,238)

places little emphasis on the apertural form of Diploeraterion. Hantzachel

(1962, fig. 117) illustrates Corophioldes as having exelusively protrusive septa,

and also a smaller depth:i:length vatio than Diplocxaterion, forming, as it were,

a wider~based U, Further discussion of generic and specific assigmment of -
U-burrows is glven by Goldring (1962, pp.237-239). The morphological
characteristics and desariptive terminology pertalning to the férm-genus

Diplocraterion are shown in fig. @.

Both retrugive and protrusive specimens of ﬂi,;ggraterion are found
in the Parachiina Formation. The dimensions of specimens show considerable
variation from place to place, but in any one autcrop‘buﬁraw'aize]ia falrly
constant, ZIrregular deep weathering badly affects the burrows, but the
following range of values was obtalned from sections studiled: depths range to
l4cm, ; lengths between 1,5 and 4,0em, ; burrow dismeters 0,15 to 0,8cm,; the
greatest amount of vertical migration recorded was 5.0cm, of protrusive septa.
Transverse sections of burrows do not show the dumb-bell shape of D. voyo
(Goldring, 1962), but septal breadth closely approximates tube diameter.

A burrow 1s generally considered to have been paseively filled
after it has been vacated either by the migration or the death of the burrow-
dweller. There is considerable variation in the nature of the infilling
materlial, In a majority of burrows studied the burrow fill 1s sand of the
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same size range as the hostrock but it is usually deficient in the
characteristic clay fraction. Other burrows, however, are fllled with well-
sorted homogeneous sand, which renders the burrows reaistant to weathering
(é.g. A365/2). This fart indicates that either the burrow was £1iled subsequent
to the deposition of a clean, well-sorted sand, or the burrower selectively
cemented sand grains with mucus to ereate a. tubular burrow wall. Transverse
sections of tubes favour the former explanation, as the entire seetion of the
tube is filled with homogeneous cemented sénd, but. clean saunds seldom cutcrop
in the Parachilna Formation, Distortions of tube shapes are thought to reflect
compactional movements, rather than indicating that the burrower evaded
impenetrable sediment.,

 While specimens with retruslve septa are found, burrows with
protrusive septa ave far more prolific, indicating that minor penecontemporaneous
erosion proceaded almost contimuously between infrequent influxes of sediment;
the burrowers could malntain an optimsm living depth for long periods of aslow
erosion, but were. incapable of migrating upwards in response to a sudden flood
of sedimeni,

Colonization of sediments by Diplocraterion was variable. Greatest
utilization of the sediment seemed to have been made in an' alternating sand and
s8ilt sequence, exemplified by Member 2, Mernmerna section, where the beds of
sand were densely colonized, and no fossils can be found in the silts. In areas
of almost continuous sand deposition (e.g. Member 1, Druld Range), burrew
presexrvation ig patchy, although the burrowers were gregarious, It islsuggasted
that iniﬁi&l\coionization.was spovadic (Coldring and Curnow, 1967); however, the
burrows of one 'colony' ave of falrly constant size, with no periphery of
'juvenile’ burrows as noted by Goldring (1962) in the Baggy Beds. This.
phenomenon could be due elther to the simultaneous colonization of an area by
groups of organisms all of the same growth stage, for example, seasonal
colonization by groups of newly emergent adult forms, or to the locallzation
of food sources, necessarily delimiting the area available for colonization,

The occurrences of uppermost Pound Quartzite belng burrowed by
Diploecraterion have been discussed in Seetiau ITI, part 5; the distribution of

Diplocraterion‘within the Parachilnz Formation is considered in Seetion VI,
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3. BEDDING SURFACE ICHNOFOSSILS

Epichnlal trails of six distinguishable forms and two forms of
hypichnial trails were found on bedding surfaces within the Parachilna Formation.

Thege are deseribed below.

A, EPICHNIAL TRATLS.

qumrEl [fig.‘lol'occurs as straight or very gently sinvous white-coloured
tralls preserved as low epichnial ridges parallel to the bedding planes of
fine to’medium—grained pale grey sandstones. . Trall lemgth: 1 to l5em.;

widtﬁ: 0.4 to 1.Cam.; with variation along the length of indlvidual trails,
Simple branching at about 60° to 70® is occasionally developed, with a

weak polygonal pattern resulting.r Trall terminations, where observable,
are‘genérally full and'roundedqr Form El was found in the basal 8 feet (2.5m.)
of ﬁembe? 1, Mernmerna, and within Member 2, 85 feet (26m.,) zbove the Pound
Quarﬁzite, at Bunyeroo.'

Form E2 [fig. 11] is a group of discrete epichnial ridges with low, rounded
rvelief, forming straight or arcuate trails 1.5 to 3.5em. in length and 0.3
to O.4cm. wide. Form E2 trails are preserved in a fine-grained, slightly
indurated sandstone, with relief providing the only differentiation from the
host roek, This form was found within Membexr 2, Parachilna No. 2, 138 feet
(42m.) above the Pound Quartzite,

Form E3 [fig. 12; : {] appears as strong epichnial ridges, the traills
being straight, arcuate or sinuous and exhibiting simple branching. Length
1.0 to 6,5em.; width falrly constant between 0.3 apd 0.4em. This form 1s
apparently phobetactic, as tralls do not interpenetrate. Some tralls show
weak annulation, while others pertain to a "string-of-beads"” strxucture,

One trall tends to the "feather-stitch” trail frem the Proterozolc~Cambrian
succession of Norway (Panks, 1970), but this is probably a fortuitous
similarity, Form B3 is preserved in a fine to medinm-gralned faldspathic
sandstone, 118 feet (36m.) zhove the Pound Quartzite, im Member 3,
Parachilna No, 1, The bedding surface of the casting medium 1s undulose,
indicating current action at the time of depeosition, although bloturbation

probably occurred followlng subsequent burilal.
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Foxrm E4 [fig, 13] i3 assoeiated with form E3, being found on the same slab
of rock (A365/3). The trails appear as= fine epichnial ridges, straight or
curved, unbranched, and exhibiting phobotaxis. Leagth: 0.3 to 1.2cm.;
width: O.lem. or less, with 2 consequent loss of detail, as the trail width
is of the same ovder of magnitude as the grain size of the sediment. Trails
of similar morphology are found 44 feet (13m.) sbove the Pound Guartzite im
Membey 2, Parachilna No., 2.

Form E5 [fig. 14] occurs as straight or very slightly curved trails, 1,0

to 3.0em. long and 0.3 to O.4em. wide, preserved as epichnlal ridges on a
glauconitic sandstone. These trails appear to terminate with knob-like
structures of slightly greatar diameter than trail width, Simple branching,
generally at 90°%, is exhibited, The sand infilling the trail is coarser
and puraf than the hest-rock. Assoclated with Form E5 are a few narrow
trails of Foxrm E4, and several 'knobs’, 0.3 to O.4cm. in diameter, similar
to the tevminatlons of Form E5 trails, and possibly representing vertical
burrows, This form is located in Member 1, Parachilna No, 2, 44 feet (13m.)
above the Pound Quartzite.

Form E6 [f1g. 15] occurs as small 'twig~like’ eﬁiehnial trails associated
with Form Fl1 at Mermmerna. The traills are 1.0 to 2.0em. long and 0.2 to
0.%mn, wide, and generally straight or slichtly zig—éag, with pointed
terminations, giving a blade-like appearsnce. Branching:is cormoen, witﬁ
off~ghoots set at between 30® and 90° to the main trail, Form E6 is found
in the basal 8 feet (2.%m.) of the Marnmerna section, |

B, HYPICHNIAL TRATLS,.

Form U1 [fig. 16] is found as short, branching bodies presexved as high
hypiehnial ridges on a medivm-grained grey sandstone. The trails are 1,5
to 3.0cm., in‘length, and 0.7 to 1l,2em. wide, with one narrower side~branch
being O.4em. wide, The trail terminations are indistinct, as weathering
has reduced clarity of foxm., Form Hl was found 53 feet (16m.) above the
Pound Quartzite, near the top of Member 2, Druid Range.

Form H2 [fig. 17] 1s preserved as arcuate and branching hypichnial ridges
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up to 5cm, long and 0.4 to 0.5em. wide., The tralls are composed of pure
medium-grained quartz grains with secondary overgrowths, set in a glauconitic
sandstone, Structures of simllar form but greater relief are present on

the bottom surface of the slab bearing Form ES, but weathering and a
pervasive lichen growth render interpretation difficult, ‘Knobs' like

those assoclated with Form E5 are also present. Form HZ was found within
Member 1, Parachilna No. 2, some 40 to 45 feet (12 to 1l4m.) above the

Pound Quartzite.

All these trails, both epichnia and hypilchmnla, are considered to
be formed by sediment-ingesting organisms extracting nutrient-rich material
accumulated at a sediment Interface. Evidence for this is given by the
adherence of the trails to bedding planes, despite the irregularities of these
planes (e.g. Forms E3 and K4 on specimen A365/3)., The phobotaxis exhibited by
Forms E3 and E4, and the rarity of intersectlons between other tralls is
indicative of the efficient utilization of nutrient-bearing sediment by
sediment-ingestors (0Osgood, 1970), Branching of trails is common amongst worm-—
like organisms seeking, by a process of trial-and-error, the most nutrient-rich
patches on the bedding interface,

4, 'OBLIQUR' U-~TUBE.

This single specimen (A365/4; fig. 18) is of a 'bent' cylindrical
tube, with another less well-preserved tube parallel to it, suggesting a form of
U~tube, although no closure of the U is preserved, The upper ends of the tubes
are set at 45° to the bedding, while the lower ends are almost perpendicular to
bedding. The tubes bear distinct annulations, 1lmm. thick, pessibly pertaining
to active infilling of the burrow; no septa are visible. Differentiation of
the tubes from the host-rock is obvious, The better-preserved arm is 6.5cm, in
length; the tubes are perfectly circular in cross-section and O.4cm. in diameter,
This structure was found preserved in a very fine-grained white sandstone, some
26 feet (8m.) below the Wilkawillina Limestone, about 2,000 feet (600m,) north

of the Bunyeroo section. The lower Parachilna and upper Pound sequence was
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poorly exposed at thils logality.

5. OTHER TRACE FOSSILS FROM THE PARACHILNA FORMATTION.

Plagiogmus Roedel has been recorded from the Parachilna Foxrmation
(Glaessner, 1969; Daily, Twidale and Alley, 1969), while Wade (1970) mentions
Rusophycus Seilacher from the Mundy Wateras section. No specimens of these

form-genera were found in the outcrops studled for this project.

VI. PALAEOENVIRONMENTAL INTERPRETATION,

Seilacher (1964b, 1967) has examined the use of trace fossils as
indicators of palacoenvironmental pavameterg. The advantages of trace fossils

for this purpose are:

(1) long time range, as trace fossils are reflections of long-existing
behavioural patterns,

(2) narrow facles range of many trace fosslls as direct responses to specifie
environmental conditions,

(3) autochthony of trace fossils, as no secondary displacement is likely to
/

retailfthe original structure, S
(4) preservation in clastic sediments, where body fossils are rare, and J
(5) enhancement of the fossil structures by subsequent diagenetic and

weathering processes,

The above advantages are not applicable under all eircumstances;

- for example, Crimes (1970) has demonstrated the facles-dependency and, in some
cases, the facles-independency of trace fossilas from the Lower Palaesozolc of
Wales, However, it was on the basis of these characteristics of trace fossils
that Seilacher (1964) proposed three depth-controlled ichnofacies of universal
application. Farrow (1966) demonstrated a bathymetrlec zmenation for Jurassic
littoral and shallow neritic deposits exposed in Yorkshire., Subsequently
Seilacher (1967) expanded and modifled his range of ichnofacies to the following

scheme:
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(1) Secoyenia facles - terrestrial enviromment.
(2) Skolithos - Gloasifungites facies - intertidal environment characterized

by deep, vertical burrows of suspension-feeding organisms.

(3) Cruziana facies.~ littoral and sublittoral environment with assorted
'eubichnia' or resting-traces.

(4) Zoophycos: facles - sublittoral to bathyal enviromments characterized by

~ 'wining® operations of sediment-feeders,

(5) Nereites facles ~ bathyal and turbidite environments with many 'pascichnia’

or surface grazing traces, .

While bathymetry may be a priméry'péramater in trace fosgll ecology,
it 1s not excluaive, and other parameterz and environmental conditions may
influence trace fospil distributions. For example, Frey (1970) has shown that
the formation of deep, vertical burrows, in this case by anemones, 1s a function
of substrate incoherency rather than water depth, Nevertheleas, a viable
bathymetric zonation éxists,‘and is applicabie to the trhce foasils of the
Parachilna Formation.

Diplocraterton is a deep burrow excavatad normal to the bedding planes,

As such, it affords a position in which a soft~bodled organlsm can survive in an
environment of high hydrodynamic energy, while the ability of the organism to
burrow deeper in response to erosion or elevate ite burrow in response to

deposition, enables it to occupy an intertidal miche. Thus Diplqcrgterion falls

within the Skolithos-facies, and, in marginal seas, may be considered a
shoreline indicator.. In eﬁeiric sead, however, tidal patterns are subdued
(Shaw, 1964), and a high energy tidal environment is hydrodynamically unfeasible,
Furthermore, a prolific endobenthonic fauna is indicated by the degree of
bloturbation in the Parachilna sediments, and an environment such as an epeiric
sea vhere hypersalinity is easlly induced is scarcely conducive to the organians
of low organizational levels existing at that time. '

' While admitting that the Parachilna Formation is a transgressive
unit and postulating an open-sea beach environment for deposition of the sands,
it must be realized that no time 3ign1ficénce can be attached to any of these

occurrences. The extent to which a transgressive unit is diachronous depends
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on the rate of shoreline advance; in the case of the Pavachilna Formation, the
surface over which the transgression was proceeding may have been subject to
active subsidence due to basement plate movements, The underlying Ediacara
fauna, 1f taken as an admissable time plane as proposed by Wade (1870), 1is
separated from the Pavachlilna Formation by an undefined stratigraphic break

at the top of the Pound Quartzite, Nearly 200 feet (60m.) of limestones of
variable facies overlie the Parachilna Formatlon befove the appearance of the
first elements of a rellable hiostratigraphic zonation (Daily, 1956; Waltexr, 1967).
Thus the panel diagram [fig. 5], although plotted with an assumed isomorphic |
datum (the base of the Wilkawillina Limestone), has no proven time correlations,
and illustrates suggested rock correlations only.

The preservation of Diplocraterxion at a particular level in a

sectlon serves only to say that at some undefinable point in time of Parachilna
deposition, this particular area was subject to an intertidal environment,

However, the degree of persistence of Diplocraterion preservation within a

section can be utilized to predict the aveal extent of the encroaching sea.
Of the sections studied in the Central Flinders Ranges, Diplocraterion is found

only at the base of the most easterly sequence of Reaphook Hill (F., M. Gaunt and
J. C. Gehling, pers. comm.), and restricted to Member 1 of the northeasterly
Nildottie section [£fig. 3]. But in the western sections, the burrows are found
throughout Memwbers 1 and 2, and even persiét into Member 3 (Mernmerné and

Parachilna Wo. 1 sections), Elsewhere in the Flinders Ranges, particulaily to

the north of the area studiedglniplpctaterien burrows are cited as being
characteristic of the basal Parachilna sediments (e.g. Nixon, 1964; Dalgarno, 1%264:
and others). This fact suggests either 4 relatively slow, diachronous transgress-

lon, permitting colonization of each fresh intertidal zone by Diplocraterion, or

a relatively rapid invasion of a shallow sea onto a peneplane which had subsilded
due to basement subsidence, resulting in an early stabilization of the shoreline.
Differential subsidence of adjacent tectonic plates could account for the
thickness variatiéns illustrated by the isapach map of the Parachilna Formation
[fig. 191; however conclusions concerning the tectonic setting of Parachilna
sedimentation are beyond the scope of thils study. |

Tyom the evidence of the distribution of Diplocrategion ghown in
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fig. 3, it lg postulated that, following the initlal transgression of a shallow
sea, a persistent shoreline existed on the western edge of the basin of
sedimentation, with a sublittoral environment to the east,

As a complement to the above postulation, it 1s proposed that the
allochthonous element of the Parachllna sediment was derived principally from
the erosion and redeposition of the thin veneer of Upper Wilpena Group sediments
that had been deposited on the Stuart Stable S8helf. A stylization of the
poastulated depositional history is given in filg, 20, along with comparative
stratigraphic columng for the Stuart Stable Shelf and Adelaide 'Geosyncline'.
Evidence for the sbove postulation is provided by the faet that the remaining
shelf sediments which are lateral Wilpena Group equlvalents show an eroded
upper surface, and the initlal overlying deposits are conglomerates and grits
containing boulders of feldspathie sgandstone, dolemitie siltstones and ved and
green shales and siltstones (Johns, 1968), these elements corresponding to the
"misging” Wilpena Gro&p equivalenta,

The volume of sediment requirad to create the allochthonous'pbrtion
of the Péraehilna Formation is caleulated from £lig, 19 to be in excess of 400
cuble miles (1,600 cubic tm.). This volume of sediment could feasibly be derived
from the stripping of an average of 200 feet (65m,) of Wilpena Group equivalents
from 10,000 square miles (25,000 sq.km,) of ghelf, If thls were so, the first
sediments to be eroded and redeposited would be the feldspathic sands and silts
of the Pound Quartzite equivalent, giving rise to the basal Parachilna sands,
The feldspar would have submequently undergone weathering, forming the abundant
elay minerals characteristic of Member I of the Parachilna Formation; the
preferential weathering of Parachilna feldspar over 'Red' Pound feldspar could
be a funetion of the relative porosities of the two units, as the Intimate
presence of water is necessary for the converslon of feldspars to clays
(Krauskopf, 1967, p.191). Following the removal of the Pound equivalent, dolomitic
silts (Wonoka equiﬁalent) would have been stripped and redeposited In the basin
to the east, glving rise to the sllts of Members 2 and 3,

Differential rates of erosion on the shelf could explain the sands
that appear higher in Parachilna sections; remmants of Pound equivalent could
be aroded after the bulk of this unit had been removed from the shelf, or the
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late Parachilns sands could represent initial erdsion of the Arcoona Quartzite.
Alternatively, these anomalous sand bodies (e.g. the sands of'MémberVB in
Parachilna Nos. 1 and 2 sections) could be of local origin, such as deposition
adjacent to a rising diapir, although the nearest exposed diapir to these
sections is the Blinman Diapir, moxe than 5 miles (8km.) to the east.

One conceivable difficulty upsetting the above postulations is the
dlsposal of the large quantities of Pound Quartzite, which, according to Wade
(1970), were eroded prior to Parachilna deposition, as the variety of Parachilma
sediments could not have been created by the reworking and redeposition in situ
of Pound sand, Detailed sedimentologleal studies will have to be made to answer
this problem, and to confirm or reject the above hypothesis of the provenance

of Parachllna sediments,

VII, CONCLUSIONS.

The subdivision of the Parachilna Formation into three members on
the basis of correlatable lithologles is an attempt to elucidate the dépaaitiqnal
enviromment in terms of conditions within the basin of deposition and a postulated
gediment sourca, It must be emphasised that no time significance can be attached
to this lithological subdivision., Attempts to delineate time-lines are
frustrated by one of the characteristics of trace fossils ~ their long time
ranges, Time correlation by the "first appearance’ of the diagnostie

Diploeraterion cam only be tentative, as the appearance of this form is

dependent initially on a suitable substrate (sand) 1n a restricted enviromment
(intertidal) and subsequently on preservation and textural differentlation,

However, the widespread appearance of Diploeraterion at the very base of the

Parachilna Formation iz considered indicative of the contemporaneity of the

initial transgressive sands. Non-appearance of Diplocraterion at the base of

some sections (e.g. Angepena and Mundy Waters synclines, Wade, 1970) is probably
a funetilon of substrate hatarial and consequent foseilization potentials rather
than diachronoue deposition, as the initial Parachilna sediments in these
sections were shales. ‘k
The extensive bipturbation seen within the Parachllina Formatlon

is a reault of two diverse féb;ors: firstly, the evolution of suspension feeding

N
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organisms by earliest Cambrian time and the maintenance of a sediment~ingesting
fauna such as existed at Ediacaran time, aﬁd, gaecondly, the nature of the
Parachilna sands, which enables weathering to differentiate biogeniec structures,
The massive beds of quartzite and indurated sandstone within the Pound Quartzite
efficiently mask any bioturbation that may have oeccurred within the sediment at
the time of its accumulation, Daiiy (1963) notes that extensive bioturbation of
the Mt. Terrible Formation (assumed lateral squivalent of the Parachilne Formation
in the southexn portion of the Adelaide *Ceosyncline') leads to 'krasksten'
bedding, or a spotted appearance of the rock. The widespread bioturbation of
bagal Cambrian sands led Sellacher (1964b) to suggest that ‘explosive'
organizational differentiation Qf benthonic invertebrates occﬁrred at earliest
Cambrian time, and the evidenee derived from the Parachilna Formatilon lends
support to this hyﬁothesis, with the evolutié_n of aeasilé suspension-feeders and
a continuance of vagile endobenthonic burrowéra. _ | ‘

The palaeoenvironment of the ?arachilha sends 1s consldered to be
the intertidal zone of a t:anégressive marginal sea, with variations at the
sediment source énd, posaibly, fluctuations of_aea level accounting fox‘the
deposition of finer clastic sediments. A shore line along the western edge of
the basin of deposition is thought to have existed for‘a greater proportion of
Parachilna time, while continued subsidence to the north and east resulted in
thicker sequences and deeper water sediments., A westerly sediment provenance
is proposed for the Parachllna clastice, iu contrast to Wopfner (1970) who
postulates the derivation of allochthonous Hawker Group sediment from the Olary
Province to the southeast. o '

The notlon of the Parachilna Formation as & "transition unit"
between the Pound Quartzite and Wilkawillina Limestone ls negated By the well-
documented evidence of a disconformity at the top of the Pound, and obviated
by the vecognition that a transgressive unit does not replace an eroded regressive
unit transitionaily. However, within the Parachilna Formation itself a
transition to the OVErlying atrata 1s often developed, with oolitic and silty
carbonate beds appearing in Memwbers 2 and 3 of several sections prior to
deposition of the massive sandy and colitiec Wilkawillina 1imestoﬁas} Carbonate
deposition was probably initiated ﬁy tectonle gtabilization of the basinal area
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and peneplanation of the Stuart Shelf, terminating the supply of elastic
sediments. C _ ‘
The stratigraphy and palichnology of the Parachilna Formation

allow some degree of palaecenvironmental interpretation. Datailed sedimentological
studles of this forxmation would enhance the above interpretatlon. However, i1t ig
hoped that thils study has in some way added to the overall portrayal of the
hiastery of the Adelaide 'Geosyncline®.
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APPENDIX I.

LOCATION OF SECTIONS PLOTTED IN FIG. 19.

(Locations are tabulated as latitudes and longitudes e.g.
3036/13820 represents 30° 36' South, 138° 20' East.)

THICKNESS

No. | NAME OF SECTION LOCATION SOURCE
{feat)
1 | Mt. Scott 3036/13820 180 [Segnit (1939)
2 | Edlacara 3047/13809 40 |[Nizon (1964)
3 | Red Range 3053/13821 - 40 |Leeson (1970)
4 | Nilpena 3059/13826 c. 80 |Dalgarno (1964)
5 | Parachilina No. 1 3107713829 124 | Ford
6 | Parachilna No. 2 3108/13830 209 |Ford
7 | Motpena 3110/13817 0 |Dalgarno & Johnson (1966)
'8 | Brachina 3121/13833 70 | Foxd
9 | Bunyeroo - 3125/13832 157 |Foxd
10 | Mernmerna - 3134/13825 130 |Foxd
11 | Chace Range 3146/13834 § e¢. 120 |Ford
12 Druild Range 3145/13838 117 |[Y¥oxd
13 | Wilson 3201/13822 e, 250 [Daily (1956)
14 | Arden Vale 3207/13802 80 |Ford
15 | Wwilkatanna 3207/13750 { e. 45 . {Thomson (1962)
16 | Reaphook No. 1 3122/13917 3 |{Ford
17 | Reaphook Ne. 2 3124/13918 80 |F.M. Gaunt (pers. comm,)
18 | Mt, Frome 3104/13912 25 [Hatcher (1970)
19 | Billy Creek 3116/13853 0 {ibalgarno (1964)
20 | Wirrealpa 3106/13858 0 [Dalgarno (1964)
21 | Nildottie 3103/13848 490 |Ford
22 | Stirrup Iron Range |3049/13905 500 |Horwitz (1962)
23 | Mt, Uro - - 13045/13%00 >1400 |Dalgarno (1962)
24 | Arrowle 3043/13902 1200 |Dalgarno (1964)
25 | Mt. MecKinley 3032/13904% >1400 |Dalgarno (1962)
26 | Nepabunna 3034/13859 1200 |Dalgarno (1964)
27 | Angepena 3034/13850 1200 |Dalgarno (1964)
28 3133/13833 175 |Daily, Twidale & Alley (1969)

Wilpena Pound
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DESCRIPTIONS OF HAND SPRCIMENS FROM THE DRUID RANGE SECTION,
[Classification of clastic rocks based on that.of Willlams,
Turner and Gilbert 1954: Petrography. Freeman & Co. pp.

289~297 and figs., 96, 97]

POUND QUARTZITE:

A365/5 Collected at the top of the Pound Quartzite,
A white rock with a saccharoidal texture and lackilng bedding features.
Predoninantly subangular to well-rounded clear quartz grains with
overgrowths developed, Medium to coarse grain sigze, Flecks of pink
clay minerals in aggregates about the size of the quartz grains. Rare
rounded black grains, possibly chert. Rock fractures avound grains.
Compoaltion: quartz 95%; clay 5%; rara?chert.
Clagsification: quartz arenite.

PARACHTINA FORMATION:

Member 1,
A365/6 Collected at the base of Mewber 1. _
A very pale grey vock lacking bedding features, Subangular to rounded
quartz grains, generally clear, but often grey or grey-green. Medium
to coarse grained with oceagional of 1,5 to 2,0mm. dismeter. Pervasive
matrix of white clay minerals, Very vare black grains of ? chert and
red or grey rock fragments.
Composition: quartz 80%; clay minerals 20%,
Classification: quartz wacke.

Member 2.
A365/7 Collected 28 ft. (8.5m.) above Pound Quartzite.
Very pale grey-green fine grained bedded rock., Predominantly very pale
grey silt, with thin brown mud layers accentuating bedding. Weathers
into white chipa. The dominant rock type of Member 2,
Compositions s8ilt-sized quartz 95%; clay minerals 5%.
Classification: fine-grained siltstone,

A365/8 Collected 36 ft, (llm.) above Pound Quartzite.
A white roeck with no bedding features. Predominantly rounded to well-
rounded medium to coarse grained guartz, clear, yallow or grey.
Scattered specks of white clay minerals, coating quartz grains.
Composition: quartz 90%; clay minerals 10Z.
Classification: quartz wacke,

A365/9 Collected 38 ft. (12m.) above Pound Quartzite,
An indurated, well-sorted grey rock, Rounded to well-rounded coarse
grained quartz, grey in colour, with the occasional grain up to 2mm. in
diameter. The quartz grains are coated with white clay minerals,
Composition: quartz 95%; clay wminerals 5%.
Classification: quartz arenite.



A365/10

Member 3, - o
Collected 64 f£t, (19,5m.) above Pound Quartzite.

A365/11

A365/12

A365/13

A365/14

A365/15

A365/16

Collected 55 ft. (17m,) above Pound Quartzite,
A conmpaet white roek, lacking bedding., - Predominantly fine to medium
grained elear quartz, subangular to rounded, with a few coarser grains
of rounded quartz, A pervasive matrix of white clay minerals, with
oceasional small lenses (up to 5mm,) of compacted clay.

Composition: . quartz. 75%; clay wminerals 25%.

Clagsilfication: clay-rich gquartz wacke,

A very pale grey-green fine grained rock with weakly developed bedding
and a characteristic concholdal fracture. ' Initially a fine grained
quartz . arenlte, grading into a greyish siltatone and then. into a grey-
green fine grained ]aminated siltstone, -
Compasition“ . . Almost totally quartz (fine grained sand to fine
grained silt); minor clay, .
Classtic&tion“ ‘siltetone, fining upwards,

Collected 70 ft. (21.5m,) above Pound Quartzxte;
Pale yvellow-grey fine grained rock wilth no bedding features, Predomin-
antly quartz of very fine grain size, with a clay matrix, Tends to -
homogeneous silt In parts. A few black grains, posesibly. chert,
Compositiont quartz 20%; clay 10%; rare chert,
Clasgification: fine gralned quartz wacke,

Collected 92 ft. (28m,) above Pound Quartzite,

A whitigh rock with brown, yellow and purple patches, A fine grained
gsandstone with a elightly calcareous matrix in addition to the character-
istic clay content, Variable staining (brown and purple) due to mangano-
ferruginous oxldes. No bedding visible,

Collected 98 £t, (3Cm.) shove Pound Quartzite.
A compact, indurated pinkish rock with mno bedding visible., Almost
entirvely fine to medium grained clear quartz with overgrowths. Specks
of white clay minerals, often weathered out. From a thin bed in Member 3.
Compositien: quartz 98%; clay 2%.
Classification: pure guartz arenite,

Collected 105 f&. (32m.) above Pound Quartzite.
A dense, vuggy rved, purple and blaeck rock, collected in a zone of
intense mangano-ferruginous invasion. 7Thie fine grained rock 1s probably
composed almost entirely of Mn and Fe oxides, with minor silt patches
unaffected by the mineralization,

Ciaseification: mangano-ferruginous siltstone.

Collected 115 ft. (35m.) above Pound Quartzite.
A badded, fine grained yellow rock, Predominantly fine grained quartsz
silt, with oxide staining giving a colour differentiation., Typical of
the upper portion of Member 3.

Classification: siltstone with oxlde staining.

WILKAWILLINA LIMESTONE:

A365/17

Collected at base of Wilkawillina Limestone, 117 ft. (36m.) above
Pound Quartzite,
A dense carbonate rock with solutlon eavities and black oxide staining,
Finely crystalline and reddish and grey-green in colour. Slightly silty.
Composition: calelte 95%; quartz 57.
Classification: Ilimestone,









