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. DEPARTMENT OF MINES
SOUTH AUSTRALIA

Rept.Bk.No.76/29
G.S. No. 5706
DM. No. 152/76

A STRATIGRAPHIC SECTION ACROSS THE UMBERATANA GROUP -~
WILPENA GROUP BOUNDARY
Near Horrocks Pass in the Wilmington Area

SUMMARY

A section was measured across the Umberatana
Group - Wilpena Group boundary near Wilmington in
the Southern Flinders Ranges, on the western margin
of the Adelaide Geosyncline.

" Grey red méssiVe siltstones are correlated withA
the Reynella Siltstone Member and the Elatina Forma-
- tion. No evidence for glaciation was observed.

The overlying Nuccaleena Formation is composed
of several metres of pink,. thinly bedded dolomite.
In the Buckaringa-Warren Gorge area where a similar
sequence has been described, the contact between the
A E]at;na and Nuccaleena Formation is sharp (Jablonski,
1975).

Twenty six metres of interbedded sandstones and
siltstones in the lowermost Brachina Formation, dis-
similar to those underlying the Nuccaleena Formation,
are equated with the Seacliff Sandstone Member.

A bed 30 m above the Nuccaleena Format1on, conta1ns a
(35 x 10) cm very angular block of 'bluish-grey'
laminated siltstone embedded in sandstone. It may. be
a piece of Tapley Hill Format1on

The base of the Seac11ff Sandstone Member in the
type section can be taken as the base of the Wilpena
Group, whilst the Nuccaleena Formation is taken as the
base in the Flinders Ranges. The relationships of

the Nuccaleena Formation and Seacliff Sandstone Member
is one of complex intertonguing.

INTRODUCTION
A section was measured near Wilmington, a position between the Stuart
~ Shelf, Northern Flinders Ranges and Adelaide, to aid in correlations between
these areas, of Umberatana Group - Wilpena Group boundary units. The section
1nc1udes the Willochra Sub-Group of the Umberatana Group and the overlying
Nucca]eena and Brachina Formations of the Wilpena Group. The Willochra Sub-

Group is composed of the Angepena, Wilmington and Elatina Formations, present
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in the original type section, 78 kilometres north of Wilmington, near .Buckaringa °
Hill, The Sub-Group occurs in the western part of the Adelaide Geosyncline and
is made up of shallower water facies than either theIFarina or Yerelina Sub-
Groups in the east (Thomson, 1969). ‘

In the Northefn Flinders Ranges the boundary between the Umberatana
and Wilpena Groﬁps is marked by the Tower 1imit of the Nuccaleena Formation,
which consists of 30 feet of pink flaggy dolomite, overlain by 200 feet of
purple shale interbedded with other thin dolomites (Thomson, 1969).

The Nuccaleena Formation sensu stricto does not occur in the Adelaide

area, but instead, in the Hallet Cove - Pt. Stanvac Section, there are "20 feet
of thin dolomite and interbedded red siltstone", and "lithologically identical
red siltstone and dolomite interbedded in Unit 3 (3) (named the Seacliff Sand-
stone Member) at four lower stratigraphic levels" (Thomson,>1966). Thus the
base of the Wilpena Group is there taken at the base of Unit (3), Thomson (op.
cit.), Dalgarno and Johnson (in Thomson et al., 1964). In the Burra, Orroroo
and Adelaide areas, the Nuccaleena Formation is discontinuous and considered

to be intertonguing with and overlain by the red and grey feldspathic Seacliff
Sandstone Member (Thomson, 1969).

On the Stuart Shelf, the Whyalla Sandstone Member has been correlated
with the Seacliff Sandstone Member (Thomson and Johnson, 1968). "Near South
" OQakden Hill fhe Whyélla"Sandstone contains lenses of dolomite of the Nuccaleena
type (Thomson, 1969).

In the Olary Region "The basal fofmation of the Wilpena Group is a
thin dolomite member of the Nuccaleena Formation or the lateral equivalent of
this, red-brownish weathering feldspathic quartzites up to 400 feet thick often
with interbedded. dolomite". These have been considered equivalent with the
Seacliff Sandstone Member (Forbes, 1970).

. A section at Wilmington could help clarify this inter-ré]ationship of
the Nuccaleena Formation and Seacliff Sandstone Membe;, by establishing
whether dolomite bands are interbedded in sandstone (i.e. a sandstone corre-

latable with the Seacliff Sandstone Member), or siltstone, or whether there
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are distinct formations of do]omite.and sandstone. The section may also
help clarify the position of the Whyalla Sandstone Member, whether it be
considered stratigraphically overlying the Nuccaleena Formation, or inter-
tonguing with it.

‘Another problem conéidered is the stratigraphic position of the
Reynella Siltstone Member. Its correlate on ORROROO has been considered
similar to mudstone in the Elatina Formation in Brachina Creek in which glacial
erratics are found. There the Elatina Formation was defined by Dalgarno and
Johnson (in Thomson et al., 1964) as comprising Mawsons (1939) Units 44 and
45, a pink pebbly sandstone with glacigene lenses. On ORROROO, Binks (op. cit.) -
has correlated “crdss-bedded, réd brown fe]dspéthié éandstone with interbeds of
red brown massive siltstone" witﬁ the Elatina Formation. "Granule grains up to
(2-4) mm are.common". Dalgarno and Johnson (in Thomson et al., 1964)
Unit (4) of the Hallet Cove - Pt. Stanvac Section (the Reynella Siltstone

Member) with the Elatina Formation.
METHOD

A section was run across Beautiful Valley Creek 3 kilometres W.S.W.
of Wilmington.
Station 1qcationé wére plotted 6n photographs 6508/R4/SVT20
en]argéd to a scale of 1:10 000 and distances were measured by tape.
For a more objective description of 1ithologies, the following
classifications were used.
1. Rock colour chart based on the Munsell
System (colour in brackets is author's own
field terminology necessitated where a
suitable division did not occur).
2. Wentworth grain size system.

3. McKee and Weir's bed size system.
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DISCUSSION OF THE SECTION

(in stratigraphicé]]y ascending order)*

'Unit 1 (greater than 46 metre) is a 1ight brown very fine-grained sandstone,
with grit bands and heayy mineral cross bedding.

Binks (1966) suggested massive red siltstone in "the uppermost
Willochra Formationf (i;e; Units 2 and 4) may be correlated with the Reynella
Siltstone Member near Adelaide. Units 2 (56.3 metre) and 4 (4.5 metre), very
distinctive units, support such a correlation on lithological grounds. One
narrow calcareous gritty horizon was observed near the base.of Unit;Z;
Interbedded are_coarsa—gréined grey-red siltstones, more siliceous and
resistant, having poor to good bedding, with cross beddinj evident where a
"lamination is apparent (Unit 3).

Units 1, 2, 3 and 4 may collectively be correlated with the Elatina Formation
however, Unit 1, conspicdous1y different in colour, may possibly be upper
Wilmington Formation. Jablonski (1975) describes a similar, generally coarser
grained sequence in the Buckaringa Gorge area, and describes sediment§ similar
to Unit 1 as forming the base of the Elatina Formation.

The Reynella Siltstone Member in the Adelaide region is laminated in part,
although not conspicuously so.

The'over1yihg dolomite of'ggiz_g;(é.4 hetre) from the regional
mapping-of’B{nké (ORROROO 1:250 000 series) is correfated with the Nuccaleena
Formation, mafking the base of the Wilpena Group. No 1nterbeddedAsiltstones
were observed nor a number of dolomite bands interbedded in -siltstone, as is
the case in the type section on-COPLEY and in the Buckaringa~Warren Gorge
areas (Jablonski, op. <ited).

Nine and a half metres (Unit 6) of grey red laminated siltstones

directly overly Unit 5 and are similar to the siltstones of Unit 10 (greater

*The writer is not familiar with the formations of the Umberatana and
Wilpena Groups, making correlations difficult.
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respectively) is a sandstone-siltstone sequence. Binks (op. cit.) mentions
fthem very similar to sandstones in the underlying unnamed upper member of
the Willochra Formationf. In thi§ section however, they are dissimilar,
differing conspicuously in variability and colour. These sandstones have
been equated with the Seacliff Sandstone Member of the Brachina Formation
near Adelaide. (Thomson and Johnson, 1968), however, they contain no dolomite
interbeds. Correlation can be made because of conspicuous grey-red argillaceous
sandstones, containing shale fragments and mica flakes, that occur in both.
One bed of Unit 9 contains a 35 x 10 cm very angular block of "bluish-grey"
laminated siltstone, embedded in sandstone. It may be a piece of Tapley Hill
Formation. Nb evidence for the block being dropped was detected.

Within Unit 10 are several thin calcareous laminae (see photos, 1,
. 2, 3) which are very similar to silty carbonate within the Seacliff Sandstone

Member at Hallet Cove.
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" DETRITAL ‘GRAINS IN VARTOUS SEDIMENTARY ROCKS .

Sample:- P328/75 3&3&31779‘

ALocation.if ;
Appllcant‘s Mark 23C, Reynella Slltstone.

Rock Name : L
Calcareous siltstone._'

Thin Section SR , ) e o
An optical estimate of,the detrital fragments 1n this rocktgives the
follow1ng ' Ce e . L e e -

'xﬁsand Crade:and.Coarser_f S
U Quartz - S 4
- Carbonate’ T P 3
‘Lithic .. - - SR
] Feldspar ~ SIS R trace
S . : §il£_§£eée T L ALILI 4
AP Carbonate A { ¢

4 This rock contalns a con51derable range of detrital fragment types and
;ba51cally, these: can. be d1v1ded into. an abundant population of silt-
: ’~grade fragments and less common gralns which are much coarser. S

~‘Var10us types of lithic fragments are most abundant in the coarse—grained
material; . _these generally consist of fine—gralned sedimentary rocks, either
- siltstones or mudstones.. Most of these fine-grained sediment fragments are
‘dark between crossed nicols and clearly consist predominantly of clay minerals -
but some -have’ well. defined quartz fragments ‘and. "these range up to coarse silt-!
grade. The s1ltstone and mudstone fragments: tend to have rather elongate
shapes, presumably as-a- result of the original foliation of the rock, but
host' show considerable ev1dence also of rounding. One.large fragment
- intersected in. the, thin ‘section conmsists of a very ‘fine-grained sandstone
" with an abundant arglllaceous ‘matrix and this fragment appears to have been
invaded (before dep031t10n) by coarse—gralned calcite. One large lithic
" fragment contains. a. phenocryst “of. potassium feldspar and appears to be a
- fragment of a, porphyrltic acid volcani'“' . :

R'Carbonate fragm' v 3 I
, -;1particularly dlstlnctive are- coarse-gralned aggregates of calcite which have T
.. been marginally replaced by chlorite and 1n>some places by quartz. . The-




‘the calcit : ) :
.texture and. consis oSt submicroscopi quant crystals of dolomite.
These crystals haVei ot-been altered The origin of these carbomate |
"fragments cannot  be determined unambiguously from examination of this thi
-‘gectianm. but it appears .that'the siltstone .contained detrital fragments of
- limestone-and that iﬁe calc1te has been” recrystallized and coarsened whereas,
“dolomitic: fragments ‘have’ probably retained heir original mineralogy and
texture: One fragment in the_thin section con51sts of 'a calcareous sandston
~and. hence-it’ appears ‘that.. :th jprovenance‘of the Reynella Siltstone included
 gome. dolomitic and calcareous sedimentary"rocks.- : : .

j“'fThe sample contains sand-grade quartz and feldSpar fragments which are
Pcommonly at 1east 0.2°mm -in:diameter..: “The: ‘most’characteristic feature of -
: these grains-is: ‘their’ roundness and this indicates that -the grains were :
“probably derived ‘from a pre—existing coarse—grained sedimentary rock. .|
. This: hypothe51s is. enhanced by the presence'o @one of the quartz grains of
.. secondary overgrowths ‘of silica; - these; are. utlined by a trail of irom -

. . oxides between' the: original detrltal grainsaandfthe overgrowths -and also by
_ - the abundances of 1ron oxide in the secondary quartz itself. Sand-grade
‘-ﬁf'feldspar grains are not abundant but one, grain of plagioclase was identified

. The silt—grade detrital fragments are typical of somewhat calcareous -

‘,siltstones.. Quartz, is' the predominant phase and forms equant rather angular

crystals which are generally less than 0,04’ mm in .size. -Both plagioclase and -

potassium’ feldspar. are also present and these minerals have similar grain size’

- distributions and- shape as the quartz grains., Calcite is fairly abundant

and. the equant ‘shape of the small patches’ of calc1te indicates that these are-

‘ probably of detrital origin: although it is possible that’ they have been '

 somewhat recrystallized after deposition.™. Some of the carbonate grains are

.-dolomitic and, again, the equant and in someé cases rounded shape of these

~* grains indicates their detrital origin. A. few patches of dolomite have a-

.- -distinctly rhombic outline and-hence the rock ‘contains some' authigenic

" dolomite;: - also present in the thin section’are a few veinlets of carbonate’

. and-these too’ consist of mobilized carbonate._ It is likely that much.of

. ‘this: secondary (i.e. non-detrital) carbonate -is derived Tocally from partially
‘»recrystallized detrital carbonate gralns;. : - :

L Tf;-i»?With respect to- the environment of deposition of this 511tstone it can only
7 - .be said from ‘examination of the .thin section!that the sample is a fairly
-typical calcareOus 'siltstone but that it does contain a -population of coarser
fragments -which appear to.have been derived: ‘from.both sedlmentary and volcanic.
. : & sources... “The.. presence of these- large fragments implies ‘that at least during
.+ - -gome of- ‘the time in ‘which.this’ rock was-deposited powerful currents were .
gEavailable for:the’ transportation ofAfragments ‘much larger than silt-grade.




: Matureifel athic sandstone

1S iveslthe;following:—

The proportlons of the detr1ta1 grains listed above correspond closely
.to. the overall proportions ‘of - these constltuents in the rock since the
sample has been well" compacted and contains -only a' small .amount of
argillaceous matrix- material. ~As a result, the rock contains about 90%
- of quartz and. hence 1t is.. essentlally a pure quartz sandstone; however,
some feldspar is present: and ‘this, suggests that: the source area from
which the rock wa _derived contained a granitic or a gneissic rock.

The quartz and feldspar grains have been extremely well sorted and the
_grain size range. is’ from about' 0,15 mm-0.25 mm.. .The quartz grains have

-. been: compacted together and few have . their original detrital outlines; .
j:instead,the gralnSttend to be" subangular and have. long OTr concavo. convex
.grain. boundaries;k_Many of. the: quartz grains-have slightly ‘elongate shapes
cand. this is.a rather- distinctive feature of- the ‘rock- espec1ally when
compared to the: excellent sortlng and chemical maturlty ‘of -the detrltal
.material ~Both pota551um feldspar and plagloclase are present in the .

“ rock. Tourmaline, mica“and zircon are accessory components of the
detrital fractlon and they occur; as=gra1ns andlflakes which are 31milar
in 812e to the quartz and feldspar.

The description aboveJapplles to 90-95/ of;theldetrital material in the
jrock however, ‘the sample- does’ ‘contain a-few ‘detritals grains which are
'signlficantly larger than those described 1mmed1ately above. ' In this

.- Tespect - the rock. is s1milar from the sample from the. Reynella Siltstone.
' The 1arge fracments con31st malnly of .quartz: with some accessory feldspar

,~and- they range’in: size up to about 0 6 mm The quartz and feldspar grains -
‘f; are: generally Subround but there are one “OL., twWo.- grains of °silty materlal




- 'Zirco'nl_

E The proportions of the various detrltal grain types given above indlcate )
_that the Tock: has con31derable chemical maturity" and .also that the provenance’

”1 area- included som 1sedimentary rocks “"The sample is- distinctly poorly sorted’

~ and ‘many ‘of: the detrital grains. ‘have . low sphericities., The largest grain
.yintersected in the thin section.is ‘more than 2. mm tin dlameter and commonly
'f{the grains range ‘in’size down. from 0.4 mm: to ‘almost’ submicroscoplc. There
Aiappears to. be'a: omplete range of graln sizes from" very small silt-grade ‘
-grains to grain' bout:, 0.4 mm! in size.and- there ‘is .no: ‘evidence of. bimodality "

« in the’ grain size distribution"; Some ‘quartz: grains are round and .this appears
. to be- ‘a: feature particularly of - grains which are. about 0.3.to 0. 4 mm-in 51ze,'
5'but most grains of quartz, feldspar and chert are subangular “to subround.. '

f"detrital ‘form* and;this can be detected even in those quartz grains which
ﬂ'have a small proportion of overgrowth since trails of clayey material

‘;A few‘quartziteigrains (which have been c1a351fied w1th quartz in the listing
-above)-have " very irregular internal crystal boundaries and appear to be -

':_largely vein ouartz.i Both pota331um feldspar and plagioclase Feldspar were . .




”;were derived from more than one source and. that dep051tional processes were
"not sufficiently 1ntense to:. sort: the varled ‘detrital particles; if this_ ;
A'ﬂqinterpretation is correct then the chemical qmaturity of the detritus is F
O ¥ part“a“result of derlvatlon from sedimentary rocks rather than from a

.Location.‘
Applicant s Mark 183

“’::éFeldsparA.Ti?

e . Chert . 3
X SR Opaques _ <2
_Muscov1te o2 ‘ .
gZircon {35‘[ '-trace o -

'This rock consists of: sand—grade detrital particles in a dark argillaceous
i matrix which:: comprises approx1mately 25 to 30% of the total volume of the
.“..rock  The quartz -and’ feldspar grains. commonly ‘range in .size. from about"
. 0.08 mm to 0.3 mm and ‘the: rock is- poorly to- moderately sorted. Many of the
.. larger. quartz grains- have notably well ‘Tounded., outlines but, as is common,
: ﬁsmaller grains of quartz and. feldspar tend to: be Subangular to subround. -
: It is 1nferred that much of  the roundness of: the quartz grains is probably
* 'the result. of - their ‘derivation from pre-ex1sting sedimentary rocks rather
- than. being the result “of intense’abrasion during deposition. ' Feldspar
grains tend- to’ show somewhat more rectangular and subangular outlines than"
_‘the: quartz grains with ‘which they" occur but, .eVen. so, some feldspar grains
have’ unusually well rounded outlines.¢ Some of the feldspar is a little
- n’altered (more 's0-in” this ‘rock:” ‘than others descrlbed in this report) but -
1§plagioclase stlll shows-relics of polysynthetic‘tw1nn1ng.

Ce The chert grains have similar’ characteristlcs to’the quartz grains and the
Afupresence of this materlal also 1nd1cates a:sedimentary provenance for this

§gﬁff,The most"notable characteristic of this rock is the abundance of clay
--matrix: (which Suggests immaturity) and the roundness of many of . the quartz
S grains(which suggests maturity), ‘this® is: 1nterpreted as-being due to the
- fact: that much’ of° the detrital. material in this sample was derived from
g pre-ex1st1ng sedimentary rocks and that, in fact during the latest cycle
-of deposition the rock “has not’ “been : transported very far and sorting has
. been. ineffectivea' his: precludes the* deposition of the rock in’ ‘a energetic -
' -beach environment‘ nd'is.possibly more indicative of dep051tion in a f1uv1a1

e e Pt gt s e mm e S e bt



.M

BRACHINA FORMATION

crpled sefage, TRea. s minera’ o

aminage

o~ Sanstane  ver ararea, laresm maar ) gLt
TSR RN RIVEN S B

of ——Sutstone . {qrevish, ra leebrown), POy 3TLated. nOn (QIIaTeVLS. Sn-nts:nm mterbeds very fime arr mea

finc.araned ™ o gvern 7-mm

F-—Sandsicne; very f:np_’c-'n:.—ui. some ccarser {akes. Y
=7 ~Siitstere : pale - browr . coorly loruna‘ed. n(‘~*~ca‘:ue0\... ne cbvious (-os~~r¢dalnu -Same cross - cvdam 3.1 ,-~-:red
\ reqr creck, mere greyisn-red atd sha ¢ ke w TR gendrites . - . :

)undsrnne fmf sgrainea, ra'e - *‘r(vw. r3tre s lJ R R gt 'd

\ of laminated, (arey), siitstone . quere angular. . T
- Sardstzre, fine-graired -ra'e Serown: cather sceceleds fon- lomuna
Ne cuterep. bu! -presumabiy ‘sitstone - - "
Sandsicne: fine-gramed. 1revisa-brean, non- awrcted. reflect g
S:l'stcne . wealnered. e peeriy lamingted

Sarastone . fire-qrained, cale~broewn, ren- e s
No cutcrop.
\ Sandst very fine i fire-g-amed, vae-rrow~, ncn-cacarevus, o vertes ¢F quact: Tiescure Cwer Ty Sundary

Silistene, grcyvsh -red. partally lamindted. I sar3stone, seny fer gramned

aeee 2 mca

‘ - : \ Sandstene ; fine -groined . greyish -red 'c cale - ore: i, Ceraus, fact quattrcse), flecks o T ca, cocasedrl’ Loosts (40-.":)
ot brown siltsicne, no! tam:nated . H )
T \_Smslonr; greyish -red, very pocrly ‘ar
. Sandstene: fine - arawned, greyish - red ‘e ca.e - brown, pereus, {~ot quartrose™, Hecrs of Tmca, occasicnal clasts
. .. ‘Ammd of brcwn silisione, not laminaled, ne cbvious Cross-redaina. " :
ST e Sms one; qrey:sh red, more distincl-ve ceder na. very roorly lam-na@l ted.nt rovicus r oo morks /Jl

Nooeshtle oultroc of sitistones, gredisnored, mitn $£:373 sandsiene iterteds

. - 3
Sarasion 1€, TONSPICUOUS €180 fing i ned, €N ST tw . DeAd ) D oane wot vy cwel denired  GQuar't veming Pty /;.
Acttom of ted nct evider! ’

Ne cutcrop.
T T Sardsicne ;. conspicuous resistant . quartcse
No outerep, crobaoly sandsicre. iess siicecus,
) . s 41
T T Sordstone ; fine fo madium - gra:ned. quarizose, fdmhevf pate-ktrown , ron-laminated . non - carcarecus, jointed L, /n
Sangstene: fine 1o medwum -araned . juartzese Jdorker) pala -brown, acn-laminated, non calcareous .
T T Cn other s:de of creek . on beddira <urvace , *2WIS0aT, Very CQOrs2-Jra:ined, Pk, anauiar and quortz ; coorse - gromned
‘ransluscent, mithy, sub-angular, » ~s3rum-arained matrix, ¢ aritty, at least ©cm thick, bed S0¢m thich [P330/79
8 T Sundstone ; fire-gra'ned, {darker) ca.¢ brown, nen-laminated, non- Colcaredus, auerizsse
. 3
T Sandstone ; ine -grained, quarizose . ~on - iaminated /u
T T Sanastone . ‘ine 1o medium -qrained, quarucse.(durk(r,\ pale - brown , ntaet - igmirated, non - caltareous.
T .
T : . - \ ) )
T Sandgsione . <ing-Qrained. QuOrizose. (areyisn’ . ron. laminated , non-ca‘carecus
T
+
T o0 suttrep .

Siore of surface changes frem sub horizontat to atout 30°

D osutieor o Mellg sce, {ico” N weottered sarastire itom nt o lop . ..




TR
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BRACHINA"

¢q

. Sondstone ; fine -gramned, moaerate yellowish - arawn . (sondy). non -calcareous. Prominent, but poor

-NBOW

T

7 Siltstones greynsh-red with sanasicne interoeds. Very pogr 10 no outercp.

Sandstenc: very fing IC fg-grameda with Ymica “lases . Feor culcrop.

Sistome . greyish - red

Sonds'cne. very fing ‘¢ fine-arainea | won-colcareocus
Siltstone 1 greyish-rea

Sondstone . very fine -gromned ., hahter cotour, nor calcaresus.

. sa
. Siltstone : greyish-red, well bedded, poorly laminated, ~on coicareous. Shunaly 'n places. /25

”

NUCCALEENA FORMATION

Dolomite : greyish pink (weathered), pale -red {fresh), reasonably well - bedded, thinly bedded. ( Thickness

¢f peds varwes

60
5em - 20em). A weak tanding more evidert cn wedthered surface. Upper ana lower contacts not evident. /‘,9




StdeRE™ \\q0O4

1. Brachina Formation: View of bedding plane.
P'SsﬂBL Ton iﬁfdim\ ripples - conspicuous greyish-orange pink
‘crests' of laminated calcium carbonate; 'troughs' of greyish-

red laminated siltstone, Wave length 10 cm, ?amplitude
1.5 cm (=Ek detailed section for location).

p—, - - —— _— — g

Shide Ref: 11905
2, Enlarged view of above.
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&Tde Ret 11G06

3, Brachina Formation: bedding surface, with preferential weathering
of certain laminae. Greyish-orange pink laminae of carbonate,
with greyish-red laminae above and below.

Shoe Ret:r 1 907
4, ?ehim Formation: view perpendicular to bedding plane, showing
x 10 cm angular (bluish-grey) laminated siltstone boulder in
1e brown non laminated sandstone. Small angular pebble at bottom
eft hand corner of boulder. Overlying siltstone is greyish-red.



STAERETTTTIYOR

5, Brlgqin; Formation: gently Eross bedded, laminated siltstone.
op greyish red, bottom /3 predominantly olive greenish laminae.

SIS REF IqOT
6. Brachina Formation: greyish red laminated siltstone with post

depositional load structures. Cleavage evident.

te: Wet conditions prevented a complete coverage of rock units.
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= . Nuccaleena Formation
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- !E Tapley Hill Formation
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Tillite of the Yudnamutona
v Sub-Group
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:m 3 quartzite of Burra Group
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i @
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T
SCALE Icm=10m
G
=z
-
=
= LT L . .
e ' colcoreous, Jem. thick bed, dark thin laminae in lighter, coarser laminae.
-
-
::I:L‘j.— calcareous, 18¢m thick bed, darker laminae < tmm., lighter lominge thicker and more calcareous.
S
LT
R conspicuous longitudinal?ripples dusrluyed on bedding surface oriented rm‘allel to creek. Wavelength 10cm., amplitude (1-1-5)cm.; the crest:
LT are composed of laminoted,carbonated, greyish -orange -pink in colour, the troughs of siltstane ‘greyish-red, poorly laminated.
g 10 Tr-—i_/\ Froto Nos /h_nahlhin bgis,poorly anLinlaied wi\‘?'cros;-l;eds of curbc?afes,r-ich sn!iﬁfonﬁ, se%u'ru:efd Iby very ﬂ]inlx bedd(_e)d flilfsfcnleaSeveral carbonat
ot e ee er ae ev e Torich greyts -orange-pln aminage Cm. petween non-calcareous gr‘eyls red an gn OIVE'gl"ey aminae. ben Y] rlppe .
> P T R
o g LT —————severa! more resistant quortzose beds % 20cm. and poorly thick laminated.
oD o LT
A I
8 E T Siltstone, greyish-red, very thinly bedded to thinly laminated, redder laminae finer grained then more greenish or lightr
o < LT laminae. Good to poor bedding, parting, good outcrop, several very minor calcareous beds, rippling.
< = LT /
0o o= R
-1 m o RO
= t; S
= ST
m LIS . . . . . . . . .
o LT Sandstone, very fine-grained quartzose in part, (greyish-brown) to greyish-red interbedded with siltstones,pale brown to greyisi-
iL h.lT s T e R Ph"z’ Nered, poorly bedded, poorly laminated, some beds have mica flakes and silistone fragments. P331/15 argillaceous sand-
= : Iy T .sfone. One bed contains a 35X 10em. angular boulder of laminated siltstone.
< o @x oI . . g . . . .
Z—pu E g X[ dandstone, fine-grained, quartzose,pale-brown,bedding not well defined to well defined. One narrow band < 10cm., with viry
:ﬂ ngg é B coarse gramned sub-angular fo angular grains. P330/75,poorly sorted sandstone.
— 52“‘9‘, 7 DO OISR L Jiltstone, greyish-red with sandstone inferbeds, very fine grained,greyish-red to yellowish-brown,and friable near top.
< <= E LTI grey g grey J
0 wl- ~1- e es e ee s . .
%) 6 s ML L Siltstone, greyish-red, less than finely bedded, reasonably welibedded, poarly laminated, shingly when weathered.
-J/?_- 5 S Dolomite, greyish-pink (weathered),pale red (frresh)ihinly bedded,well bedded,a weak banding evident on weathered
T e PO T surface. Upper and lower contacts not evident.
ﬁlup 4 -r 2 TN Siltstone, greyish-red, non-bedded, non-laminated , poor outcrop.
m s R v
= 3 RS Siltstone, quartzose af base, greyish-red, poor to well bedded,laminae visible occasionally.
JLLTLARTLTLT, 9 grey »P J
oT PR -
[ Lo “
(2] [ o R
2 el -
= T U
g): E - s > 3 :': Siltstone, greyish-red, non bedded, non laminated ; not outcropping in part.
< Yo
0O = Zlo SRR L
> | L ST
x i L
< o o PR
|<—t < ‘l‘ siltstone contains detrital grains up fo 0-6em., some well rounded ; calcareous ,a very weak bedding. P328/75 o calcareous siltstone.
é E J' H’?’—'I- tentative boundary
W < oo o
m _J BRI
T oo ]
= 5 e ™ Sandstone, very fine to fine grained,quartzose, light brown, thinly bedded and well bedded occasional bands of sub-
y g q 9 ) Y : )
- ) LRSS anquh;r quartz and feldspar up to 0-6mm, heavy mineral cross bedding.
........................ P329/75,a mature feldspathic sandstone.
-—'I—. .........
SO0 T
SRR
............. T
.......... -
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