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FIGURE 2:  Generalized outcrop distribution in the Adelaide
"Geosyncline"(after Wopfner, 1969).



FIGURE 3: In text, Volume 1, p. 2.



HL?
T TS

1aseacic WAl
it

Rs"
.y

s R A NgiG E S . ‘1.4Nantawarrir%

. 'Mid;ve_rta‘ A

9

- Bore” ~ : T
B A o ] e
/. Palav‘%:r};z:; 13 ) ] /\> -
e )eﬁﬁﬁaéfgggéfPﬁﬂﬁe,§fﬁP“ A
. Q:‘nt Well 4 7 ] o'MLrLyall 2o =3
. 1 LD YWIRREALPA VMt Frome

3PRING S“IE;

_'BUNMa%E %
3« ¥ .

TORRENS

CFLI ,N,D'E;RJE

. cﬁepRa_ngg' ’m

| A ~?"'ﬂa}';zs°f~55 .
PARACHILNAYZ/ it SN
VaVARSNSRA 7/ 17/ 4V S - .. SR

. %22257' . AT
Cambrian A Diapir BTt

FIGURE 4

Precambrian -y Basement

FIGURE 4: OQutcrop distribution and measured Section locations,
Central and Northern Flinders Ranges (from COPLEY
and PARACHILNA 1:250,000 map sheets).



FIGURE 5:  In pocket at the back of this volume.
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Type-section location maps, Woodendinna Dolomite and
Wirrapowie Limestone (after Haslett, 1975).




TYPE SECTION  WOODENDINNA DOLOMITE AND WIRRAPOWIE LIMESTONE

PARARA
LIMESTONE
—392m
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LIMESTONE
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WOODENDINNA
DOLOMITE
——0m
PARACHILNA
FORMATION

Yery reqularly bedded, strongly outcropping fine grained
1imestones with Vighter coloured shaley interbeds.
Sparsely fossiliferous and lacking desiccation features
and flat-pebble conglomerates.

Fine grained grey to black silty limestones and
calcareous siltstones, with very regular 3-10 cm
bedding. Dark finely laminated algal stromatolite
beds (s) and Tenticular flat-pebble conglomerates are
common. HMinor cross-bedded ooid grainstone beds (o)
occur throughout but non-carbonate detritus is
virtually absent in the type section. The uppermost
boundary of this unit is somewhat gradational inta the
PARARA LIMESTOME and is placed at the topmost algal
stromatolite bed.

Yellow-weathering, flaggy to massive dolomites

and dolomitic limestones. Very common, clean, cross-
bedded quartz sandstones (q), intraformational
conglomerates and desiccation mud-cracks. Abundant
stromatolite beds (s). Oolitic limestones (o)

occur near the top.

.
Massive outcropping dull grey dolomitized 1limestones.
Usually crystalline, primary depositional textures being
difficult to determine in the field, Original limestones
were predominantly cross-bedded ooid grainstones
containing scattered quartz sand grains. Massive
laterally linked stromatolites are common.

Massive to flaggy yellow-weathering dolomites and dolomitic
limestones. The base of the WIRRAPOWIE LIMESTONE is
apparently confarmable with the underlying PARACHILNA
FORMATION and {s placed at the relatively abrupt appearance
of carbonate sediments. The carbonates are comonly
oolitic and pisolitic. Flat-pebble conglomerates,
mud-cracks and stromatolites (s) are also present

Thin, cross-bedded quartz sandstones (q) are interbedded
with dolomites and oolitic limestones in upper parts.

Base is 11thologically identical with underlyina POUND
QUARTZITE, but contains abundant Qjﬁjocrq}eriun burrows.
The unit becomes red and increasingly clay-rich toward the
top, Diplocraterion burrows being present throughout.

Top consists of green-grey, poorly outcropping shales.

FIGURE 7:  Type section, Woodendinna Dolomite and
Wirrapowie Limestone (after Haslett, 1975).
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FIGURE 10: Map sheets 1, 2, and 3 in pocket .at the
back of this volume.



FIGURE 11: In pocket at the back of this volume.



FIGURE 12: In pocket at the back of this volume.
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FIGURE 14: In text, Volume 1, p. 38.
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FIGURE 15: Distribution of dark and light coloured
ooids and diagram of morphological
variations in stromatolites with
depositional environment (after Haslett,
1976).



FIGURE 16: IN text, Volume 1, p. 52.
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Figure 18
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FIGURE 32: In text, Volume 1, p. 104.



FIGURE 33: In pocket at the back of this volume.



MOTTLED LIMESTONES —— ORIENTATION OF LONG~AXES OF LITHO~
CLAST PEBBLES, MEASURED IN A PLANE PERPENDICULAR TO BEDDING,

PEBBLES FROM CLAYEY MATRIX (n=79).

FIGURE 34,



PLATES



PLATE : 1

a. Stromatolites within flaggy lime mudstones of the
stromatolite/intraclast mudstone lithofacies. (Wirrapowie
Limestone), from within Wirrapowie Creek.

b. Desiccation mudcracks on underside of bedding plane in
mudcrack dolomite lithofacies. (Woodendinna Dolomite),

Wirrapowie Creek section.

c. Dolomite clasts in intraformational conglomerate, mudcrack
dolomite lithofacies (Woodendinna Dolomite).  The matrix
is enriched in coarse-grained, quartz sand.






PLATE : 2

a. Cobbled bedding plane surface on ooid grainstone bed,
mudcrack dolomite lithofacies.  (Woodendinna Dolomite),

Wirrapowie Creek section.

b. Basal lithoclast grainstone beds. Note the large
proportion of lithoclasts and their angular to sub-
angular shapes. Megacycle I, Black Dog Hi1l sequence.

c. Grey flaggy lime mudstones, characteristic of the eastern
parts of megacycle I in the Black Dog Hi11 sequence.






PLATE : 3

a. Ripple marks on the upper surface of an ooid gréinstone bed,
Black Dog Hill sequence.

b. Cross-bedded, quartz sand-rich lithoclast grainstones,
Black Dog Hill sequence.

c. Bedded pebble grainstones, western parts of megacycle I,
Black Dog Hill sequence.






PLATE : 4

Poorly bedded, i11-sorted boulder lithoclast grain-
stones, Black Dog Hill sequence.

Biostromal stromatolites associated with ooid grain-
stones, Black Dog Hill sequence.

Narrow, pebble-floored channel cutting thick stromatolite
beds, Black Dog Hill sequence. The hammer rests upon
rounded lithoclasts in the base of the channel.

of the stromatolitic layering can best be seen at centre
right.






c.

PLATE : 5

Photomicrograph of ooid types. The ooids with strong radial
and concentric structures appear black in colour in hand
specimen.  The light-coloured variety are dark and dense

in thin section with good concentric structure which may be
seen in the dark micritic ooid at bottom-right. The micritic
type in most cases in this thin section show evidence of
recrystallization. A good composite aoid can be seen on

the bottom-right hand corner. Average size of ooids shown
would be .75-1.0 mm. '

Typical poor outcrop of sedimentary megabreccia beds as
the "diapir" is approached, megacycle I, Black Dog Hill
sequence. Some of the larger boulders are outlined.

Large boulder with its uppermost surface encrusted with
digitate stromatolites, Black Dog Hill sequence.






PLATE: 6

a. Cambrian ooid grainstone lenses which fill depressions in
underlying, non-layered breccia material, basal megacycle II,
Black Dog Hill sequence. ~The grainstones may contain small

chips of breccia material. Lens cap is approximately 5 cm
across.
b. Partially silicified, current oriented hyolithids on a

wackestone bedding surface, Black Dog Hill sequence.

c. Cobbles and boulders predominatly of dolerite, in a
boulder lithoclast grainstone of the Black Dog Hill sequence.
Cement is entirely calcite.






PLATE : 7

Photograph of rock-slab showing preferred orientation of
preserved archaeocyathid remains. Irregular dark cumulate
masses of algal remains are also present.  Section cut
parallel to bedding, Black Dog Hill sequence.

Bioherm of columnar, hematitic stromatolites. Individual
columns and branching may be seen. The stromatolites are
bright red in colour. Black Dog Hill sequence.

Vertical cyclicity which characterizes megacycle VI of the
Black Dog Hill sequence. In the photograph massive,
poorly fossiliferous 1lime mudstones (a) are overlain by
intraformational conglomerates (b). Rubbly fossiliferous
mudstones (c) follow, to be in turn overlain by the
laminated, cherty mudstones (d) before a gradual return
once again to massive poorly fossiliferous lime mudstones.






PLATE : 8

Coarse intraclast conglomerates from a thick lens in the
Donkey Bore sequence. . Clasts are mainly calcareous
mudstones, impure dolomitic shales and minor sandstones.

Poorly sorted angular clasts in layered breccia unit
(D1b). Layering is not well developed in this particular
outcrop. Donkey Bore sequence.

Gradational boundary from breccia material (D1b, near
hammer) upward into sandy and pebbly grainstones,
Donkey Bore sequence.






PLATE : 9

a. 0Ooid grainstones (under hammer) which sit upon and
contain boulders of layered breccia, are themselves cut
by channels which are later filled by coarse, boulder-
lithoclast grainstones, Donkey Bore sequence. Note
the irregular upper and lower surfaces of the grainstone
bed, and the boulders within the grainstones just to the
left of the hammer.

b. Archaeocyathid fragments in rich skeletal grainstones of
the Donkey Bore sequence. Fragments are relatively
unbroken and bedding features absent.

c. Layered archaeocyathid grainstones, Donkey Bore sequence.
Note the white sparry cements in some narrow intervalium
areas and geopetal structures in the central cavities of
some archaeocyathid tests.






PLATE : 10

a. Irregular dyke-like structure cutting through pebbly host-
rocks of the Donkey Bore sequéence at a high angle. The
host sequences are dipping away from the camera.

b. Dyke-like fissure filled with pisoliths and 1ime mud.
(Upper centre) Note the downward bifurcation of the

structure. Donkey Bore sequence.






PLATE : 11

Vertically layered fissure-fill debris, much of which
consists of skeletal remains. Note the undulose
layering of flowstone material near the hammer handle.
Karst fissure, Donkey Bore sequence.

Boulder and pebble fill in large fissure, Donkey Bore
sequence. Bedding orientation in the boulders is
random. The rubbly matrix (under hammer) is pinkish
coloured, fine-grained carbonate.

Boulder-filled fissure cutting obliquely across the
host-rock layering, Donkey Bore sequence.  The hammer
is along the margin of the structure, where clasts in
the fissure may be seen adjacent to, or below their
source in the host-rock sequence. The host dips fairly
steeply toward the right-hand side of the photograph.






PLATE : 12

Fissure fill consisting of pisoliths within a pink lime
mudstone matrix, Donkey Bore sequence. Pebbly host-rock
sequence can be seen on the extreme right of the photograph.

Photograph of slab of reddened pisoliths. Note the poor
sorting and the absence of layering in the sample.

Lighter patches are later-stage sparry cements in cavities.
At right-centre of the slab, darker secondary hematitic
laminae may be seen.  Although not clear in the photograph,
these laminae may cross-cut pisoliths.

Photograph illustrating the radial and concentric structures,
and close packed nature of the polyhedral pisoliths from
karst fissures in the Donkey Bore sequence. Plane surfaces
of contact of growth cement between pisoliths are the planes
of fracture along which the rock breaks to form individual
polyhedra.  The largest pisolith in the photograph is 1.5 cm
in diameter.






PLATE : 13

Polyhedral pisolitic rock within karst fissures, Donkey
Bore sequence, showing the weathering characteristics.

Photograph showing a triple-junction of interstitial cements
formed by the regular additions of fibrous cements between
spherical pisoliths, Donkey Bore sequence. The junction

on the left has not been completely filled by calcite cement.
Such junctions are commonly later filled with coarse dolomite
rhombs.

Samples illustrating the range in size of well shaped poly-
hedral pisoliths, Donkey Bore sequence.






PLATE : 14

Pisolith from within Cambrian karst fissure, Donkey

Bore sequence. Note the phosphatic brachiopod fragment
as the pisolith nucleus. Triple-point (bottom-right)
is junction of growth cements on adjacent close-packed
pisoliths. .

Good flowstones from within Cambrian cave-features.
Note later spar-filled tension gashes cutting both
host-rock and flowstone material, top left-hand
side of photograph. Donkey Bore sequence.

Birdseye limestone, Wirrealpa Hill sequence. Note
the abundant small laminal fenestrae and small well
rounded lithoclasts (centre and left-centre of thin
section).






PLATE : 15

a. Preserved Renalcis-1like algal remains from stromatolite
in the grainstone lithofacies, megacycle I, Black Dog
Hi1l sequence. (Thin section)

b. Globular patches of pseudospar within a stromatolite
column in the grainstone lithofacies, megacycle I,
Black Dog Hill sequence. Note the tendency of the
patches to branch upward.  (Thin section) .
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PLATE : 16

Stromatolites with highly pigmented column margins,
grainstone lithofacies, Black Dog Hill sequence. Note the

tendency for the laminae to cloak the column margins. (Rock
slab).

Broad columnar stromatolite with associated flat-pebble
conglomerates from the mudstone lithofacies, Black Dog
Hi1l sequence. Arrows indicate several of the irregularly

laminated zones, traceable from one column to the next.
(Thin section).
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PLATE : 17

a. Walled columnar stromatolite from the mudstone lithofacies,
showing spar-filled cavities within columns. (Rock slab).
Black Dog Hill sequence.

b. Branched columnar stromatolite from the mudstone lithofacies,
showing irregular porous laminations within parts of the
columns.Megacycle I, Black Dog Hi1ll sequence. (Thin section).






PLATE : 18

a. Stromatolites from the margin of a tidal channel within
the mudstone lithofacies. The effect of rare irregular
laminae on the shape of later laminations with high

inheritance may be seen. (Thin section). Megacycle I,
Black Dog Hill sequence.

b. Ribbon Timestones of the 1ime mudstone unit of megacycle V,

Black Dog Hill sequence. The dog in the photograph is
.8 m high.






PLATE : 19

Nodular limestone from lime mudstone unit, megacycle V,
Black Dog Hill sequence. Note that carbonate-
depleted zones (lighter colour) may form broad or
narrow (lower-centre) breaks in the darker, carbonate-
enriched zones.

General illustration of the folding of matrix laminae
about the carbonate-enriched nodules. At centre
left several laminae may be seen passing into the
central nodule. Lime-mudstones, Black Dog Hill
sequence.

Mottled limestone from the 1lime mudstone unit of
megacycle V, Black Dog Hill sequence. Plane of
photograph is perpendicular to the expected bedding,
of which there is little to no trace in the outcrop.
Note the irregularity of the lamination in the
carbonate-deficient zones (lighter coloured areas).






PLATE : 20

a. Mottled limestones with a tendency to show nodular
textures toward the bottom of the photograph, Black
Dog Hill sequence.

b. Somewhat diffuse lighter clayey laminae which converge
and intensify in narrower gaps between dark coloured,
carbonate-enriched nodules, Black Dog Hill sequence.

c. Ribbon limestones (under hammer) passing progressively
upward into nodular then mottled limestones in the
1ime mudstone unit, Black Dog Hill sequence.






PLATE : 21

a. Vertical gradation of textural types from ribbon to
nodular to mottled lime mudstones, Black Dog Hill
sequence. ' '

b. Massive outcrop of interbedded nodular and mottled
1imestones, Black Dog Hill sequence. Note the
presence of several thin regular ribbon Timestone
beds within units of the other textural types.






PLATE : 22

Honey-combed appearance of weathered outcrops of nodular-
textured, pebbly Tithoclast conglomerates of megacyclie 1V,
Black Dog Hill sequence. The carbonate-enriched zones
weather away, leaving the carbonate-deficient zones
standing in positive relief. '

Laminations within the lighter coloured clay-rich
zones folded both upward and downward into
depressions in carbonate-enriched nodules, Black
Dog Hill sequence.

Fine clayey laminae (dark colour) and zones of carbonate-
enrichment (lighter colour). Note the penetration of
clay-rich material into a break in the carbonate zone
(centre left). The clayey Taminae are concentrated

in this zone, which is stylolitic in appearance.

B]ac§ Dog Hill sequence. (Positive print from acetate -
peel
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PLATE : 23

a. Microstylolitic laminations (arrowed) within carbonate-
enriched zone adjacent to a zone of carbonate depletion
(bottom of photograph). Thin section, Black Dog Hill
sequence. (Positive print of acetate peel).

b. Microstylolitic clay seams which converge as horse-tail
stylolites forming a single, dense styloiitic clay seam.
(Positive print of acetate peel).

c. Fine clay and iron oxide build-up along bands of micro-
stylolitic structures. Note the convergence and
divergence of microstylolites (Tower centre) and the
general gradational contacts between carbonate-enriched
and carbonate-depleted zones. Positive print of acetate
peel, Black Dog Hi1l sequence, (White spots are bubbles
in the peel).
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PLATE : 24

Contact between carbonate-enriched (light colour) and
carbonate-deficient zones. Note the stylolitic form of
the cross-cutting clay and quartz-rich seam. The
detrital quartz grains (bright spots) are concentrated in
the darker carbonate-deficient areas. Black Dog Hill
sequence.

Darker microstylolitic laminae curved around a carbonate-
enriched nodule margin. Note the convergence of the
microstylolites into the denser lateral break in the nodule
(centre-left). Black Dog Hill sequence.

Darker clay- and iron oxide-rich horsetail sty]b]ites,
Black Dog Hill sequence.






PLATE : 25

Weathered surface of a mottled pebbly lithoclast wackestone,
megacycle IV, Black Dog Hi1l sequence. Note the tendency
for the platey clasts to be oriented parallel to bedding
which is parallel to the length of the photograph.

Polished slab of the same specimen as above,showing the
mottled textures more clearly. Carbonate-enriched zones
are darker 1in colour. The concentration of non-carbonate
lithoclasts can be seen within the carbonate-deficient zones.
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PLATE : 26

a. View of slump fold in nodular limestones, looking north,
megacycle V, Black Dog Hill sequence. The bands
standing out in relief are partly silicified.

b. Close-up view of the above slump fold closure, showing
silicified material curving around the fold. Note the
tendency for a number of the wavey stylolitic or clay-
enriched bands to pass across the closure of the fold
(upper left to lower right) as well as those which are
folded around the nose (upper right).

c. Mudflow breccia unit, Black Dog Hi1l sequence.  The
darker, elongate carbonate clasts are randomly oriented
within the Tighter clayey matrix material. Hammer centre-
left for scale. '






PLATE : 27

Large block of nodular 1ime-mudstone (outlined) from
within a mudflow unit, megacycle V, Black Dog Hill
sequence. The block is surrounded by reworked dark
lime-mud clasts "floating" in a Tighter-coloured
clayey matrix. (Best seen at bottom-centre of
photograph)

Chert nodules within a mottled limestone, Black Dog
Hi11 sequence. The limestone immediately beneath
the chert nodules (e.g. beneath the hammer) show a
nodular to ribboned texture.

Massive mottled 1imestone unit, Black Dog Hill
sequence. The dog is sitting slightly above a thin,
very regular ribbon limestone band which traverses
the exposure, and can be seen continuing, undisturbed,
on the far side of the small creek.






PLATE : 28

V-shaped crack in a carbonate-enriched nodule (lighter area)
which is filled with coarse sparry calcite cement (white).
The clayey matrix material (black) penetrates only a small
distance into the crack. Black Dog Hill sequence. (Thin
section)

Fossil fragments in carbonate-enriched zone (above arrows)
which are truncated at the boundary with the carbonate-
depleted zone by a microstylolitic suture. Note the

great concentraticn of quartz grains (white clasts) in the
microstylolitic matrix in contrast to the lower concentrations
in the carbonate nodule (above arrows).
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