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RFVISION OF PERMIAV AND DEVONIAN
: NOMFNCLATURT OF FOUR FORMAEIONQ IN AND
- BELOW THE ARCVARINGA BASIN S

RN S INTRODUCTION

The follow1ng is a short summary deflnlng or
redeflnlng Permlan formatlons of the Arckarlnga Ba51n :
and one underlying ?Devonian unit in downward sequence

1. ”TheMMeunt Toondina Beds are delimited as the

L [")Mount.Tobndina Formation.(Early Permian).

2. .The Stuart Ranve Beds are delimited as the

*ljf’E”Stuart Range Formation (Larly permlan)

.3, _1The Lake’ hllllpson Beds are redeflned and

| renamed the Boorthanna Formatlon (Early

‘Dermian)

i, Cootanoorlna Formatlon is a new term for the

"~?Devonian unit below the Arckaringa Basin.
The deflnltlons of all four unlts have been
“.nexpanded or rev1sed from subsurface stratlgraphlc well
1nformat£on u51ng both llthologlcal and petropnys:cal

rlogs. Only two'of the . unlts are“kuown to crop out.
- A1l petrophy51ca1 1ogs, cuttlngs and core samples are
"retalned by the South Australlan Deparfment of Mlnes

~

(s. 4D m.). o aj.-“., e



' MOUNT TOONDINA FORMATTON

o 'The Wount Toondina Beds‘Were first defined by
. T PRI
,Freytag (1965) atithe only known outcrop of carbonaceous

"sedlments in. Lhe Arckarlnga Bastn.. ‘The name is derlved

from a low hlll named Mount Toondlna ‘'which is descrlbed

et .
i t

'by Freytag as a plercement structure (diapir) which

orought the carbonaceous sediments to the surface.

1
l .

| hount Toondlna is AS km south—southwest from
Oodnadatta at. latltude 27 b7'S longltude 155 22'E on
OODNADATTA myp ‘area. Nelther the upper nor the lower

boundary of the Mount Toonolna Beds could be descrlbed

-':from the tvpe sectlon, the base of whlch is not exposed

.,and the top is an‘erosional surface on a ralsed struc—;
ture.“The exposed carbonaceous snales correlate in part
: only w1th the subsurface reference sectlon._
l . A number of stratlgraphlc wells have since

‘ been drllled by the S.A. D.M. throuvhout the Arckarlnga

~ Basin and more pre01se llmlts can be given to the boun-'
:Sdarles and the sequence now called the NOUNT TOONDINA ‘

IFORMATION l The'llmlts of the formation are based on

“if'llthology and geophy51cal lovs:of the six wells shown

i in Flgure 2 Cootanoorlna 1, 8 km’ soutr ‘'of Mount Toondina,

;i‘.;was the flrst of the ‘main stratlgraphlc wells to penetrate

' the" Mount Toondlna Formatlon. Cootanoorlna 1. (located at

'Vi:latltude 28 OO 5' and lonvltude 135 0') therefore is

'Wﬂdes1gnated as the subsurface reference sectlon.

s ’ﬁ{ The Mount Toondlna Formatlon lJeS between 187 5

'f_'m and 516 6 m as shown by gamma ray and neutron lous of

t

'~Cootanoor1na 1 and 1s 329 1 n tthk. The upper sectlon

above 359 7 m cons1sts of grey carbonaceous shales, coalg
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and 1nterbedded grey sandstones, 511tstones and sandy

shales.. The 1ower section. below 359. 7 m is Sll“htly

i

more- sandy and less carbonaceous.A Reference should be

\ S

- made to the- other wells 1n the correlatlon chart (Flg.

2) for dlstrlbutlon and varlatlons in llthology.

Env1ronment of depos1tlon

The Mount Toondlna Formatlon is 1nterpreted

—

-

as hav1ng been dep051ted in non-marlne lagoons and

swamps w1th 1nterm1ttent depos1tlon of fluv1al sands.

STUART RANGE FORMATION 4,

Us1ng Lake Phllllpson Bore (1905) as the type

sectlon and referrlng to several bores in the Lake

Phllllpson and Boorthanna Troughs, Ludbrook (1961, 1967a)

formallsed and descrlbed the Stuart Range and Lake

' Phllllpson Beds, names which" were 1nformally applled to

parts of the Permlan sequence by Balme (1964) The Stuart
Range Formatlon (Unlt 1 of Allchurch and Nopfner, 1973)

5 is better represented in Cootanoorlna 4 and occurs between

516 6 m and 777 2'm on the gamma ray and neutron logs and

is 260 6 m. thlck The ill- deflned upper boundary in

‘v-Stuart-Range No. 3 (Ludbrook, 1967b))can now be ‘located -
at 318 5m (Flg.,z) o

1

The formatlon is a shale unlt, greenlsh—grey

Q

L when wet and pale grey when dry.' Its«w1de distribution . -

;"1s shown by 1ts presence in all wells 1n figure 2.

Karkaro 1 well shows partlcularly clearly the ;

marked changes in llthology above and below the Stuart

v

: Range Formatlon on both the gamma ray and neutron lops.



.‘A‘

Environment of deposition . , ...

‘A restricted marlne oepos1tlonal env1ronment

B ,1s indlcated by the fauna whlch 1nclude foramlnlfera ‘and

gastropods (Ludbrook 1967b) 'f" -

‘fBOORTHANNA*FORMATioN”'“’

M :

f» The name boorthanna Formatlon 1s 1ntroduced to

3

reolace that of Lake Phllllpson Beds because of’the prior

use of the name Phllllpson Beds for frlable current—bedded

L

sandstones w1th a basal polymlctlc conglomerate crOpplng
. out in Ihe Phllllpson Range in the northeast Canning Basin
(Wells;>1962 Casey and Wells,.1964)

-

The top of the Boorthanna Formatlon is difficult

- ,to place accurately 1n Lake Phllllpson Bore because of the

pauc1ty of” samples.- The ‘base of the unlt was not reached
1.1n btuart Range 3 » Therefore the lormatlon is best rep-
o resented in Boorthanna 1 from which it takes its name,
and where lt can be deflned. The type Serlon 1s the unlt
| between 739 1 m and 115. 8 m (623.3 m thlck in Boorthanna 1
.l:well on the gamma ray and neutron logs (Flg. 2)). The

' Aunlt con51sts predomlnantly of sandstones and conglomerates

e

,but also_lncludes.sandy clays.and'boulder'to pebble clays
7;f(diamictites) | DS
| . Sandstones and conglomerates succeed the dia-

mictites, and’ 1n some wells local eros1on of basement highs

v is 1nd1cated The er os1on produces basal conglomerates

Awhlch 31t dlrectlr on basement structural ‘highs and grade

t

out to pebbly sandstones and homogeneous sandstones whlch

overlle the dlamlctlte 1n the depres51ons.



an1ronment of de9051t10n

T ."“'-' 3
Part of the lower Boorthanna Formatlon may

4have been deD051ted durlng Permlan gla01a1 tlmes although

R transport by rlvers, mudllows and turbldlty currents are

env1saged. ‘The sedlments are 1nterpreted as being

i

oepos1ted 1nto grabens under predomlnantly marine con-
. 1 .

"dltlons.. S ‘ﬂli' : L - S

Conglomerates adaacent té the Peake and

Denlson Ranges show abundant straated faceted and

soled pebbles. The llthOlOéy has been 1nterpreted as

a tillite of Permlan age ‘but very llttle ev1dence has

(lLudbrooK 19b1 P. 78)

: l;longltude 135 39'£O"E L_f,

been found in' any of tne lrckarlnga Bas1n drlllholes,

":ilndlcatlng cnat glac1al sedlments were reworked through—

- :out most of the bas1n. Only one soled pebble has been

o i

' recorded from orllllng.and thls was in Anna Creek Bore

+
b
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NIRRT *coo*hwooaiNA FORMALION e

'f"”' Thls is a new name repla01ng the - 1nformal

')fterm Unlt III (Allchurch et al 1973) and deflnlng the
\'1nformally used Cootanoorlna Beds (Townsend 1979 unpule

The unlt wa flrst descrloed ln Cootanoorlna 1 Well from ﬁ‘

)

A s
Wthh 1t takes 1ts name.‘ Cootanoorlna 1 is- 8 km south

.4“0f Mount Toondlna._ As. it was not completely lntersected

- R 4 AR

Ht'ln Cootanoorlna 1 .weedlna 1 well has- been selected as

‘n,."_. N

° Tthe type sectlon (see Flgure 2). ’The COOTAhOORINA FORM—TL
'Fﬂ ATION 1s 898 m, thlck between 726 3 m" and 1 62& 3'm in |
,'.uWeedlna No..1 Well located ‘at’ latltude 28 28'31"8 and




|

-
o
13

§

IN O METRES

CALE

3 ‘ f
STUART RANGE rHo.3. ) C(fom_rio?r/;/i ra .. l§ 4\_
600 . ’ ) ] MOUNT FURNE R pf. ’ =TT 1 e ¥
' - - " "!AE'Q, §
N ey ¢
H HEEDINA No . /. gin: £ 3 %
- ‘ BOORTHANNA tier. / 133HE 115Y 8
& - i3% 33 <
st ) Mouril AtIAIAT SaNDsTONE o "
oo 4 oc - «ey / H é, 3
R T 38 4%
- Y3 IR AR
R
R
LI T
0 iR
i
Heoo ; N
. 9
. A
N
Goc § '3
N
x
o o hdiz
<
IS E
w000 3 1y Y é
2N 2y
Ny
1200 STUART RANGE .
<
FOR MATION ; <
[ 2
u
v
z .
%og W P
N v Z
& 0
e - N «
'500 . < o
. LS
. LEGEN D o 2
LOCATION marP v S Q
20 R <
e L . S N
= Zhate N el . o5 R
} = . \otwrteouie by BN
52 ] 200 TANLRLINA _ No ! v <
2 Sodsiove - Moua T FURNT & ant N
= \ , ;
5 = el L \ : N
2400 . y b
: Limestoma r
. s - 3 <
oo Prtoncse e <3
Mot : <2
E Scisdone (5.4y Sate) K . N :
2200 : Lo k ; 3
(7] Damictites seoatr pakizi w03t 33
BooRTusun g Mg % Y
3000 it Caltaveovs 19" £k _ewre . 1
. \’,\L.w‘!ii\: oe ov
==t=  bate 32 \ 136" «
200 o . . e ’
A A anhygdsile ) ; o z
riiometent = 2
3400 G Gronee ABBREV/ATiONS & 0
13 .. GAMMA RAY v
B Granite Gnecs “ mruTRON g Lad
30 5. SELr POTEN AL O « m
NP R. T KESISTIVITY 2 E
S . sonic K 3 R
To... TOTAL DESTY, < oy [ P
(e ~ ¥ i 3
0 9 1% 3§
= T - Seosmmo T Qo . [ ]
0 g > Q
~ | CORRELATION OF ROCK UNITS e
%
AND
< 100 : Q C’< A !‘7] NG /\ B Q S ’ N e cAamMBRIAN ROCKS
/Nt /NN /N -
. ) . ~ETo0
i . i ey
SOUTH AUSTRALIA ©
?2)oRoavizian  @uaer
! N 1 e /:‘/G 2



‘““The'uﬁit cthists~of delohife ahd anhydrite,
1nterbedded w1tn ma551ve dolomltnc Sdndatoneu, and rests
on (?) Ordov101an quartvlte.‘ It lb more: Sardy 1n the

"lgupper part and 1s more dolomltlc 1n the lower.

hnv1ronment'of deD051tlon .

The Cootanoorina Formatlon is 1nterpreted as

'hav1ng been dep081ted in a shallow terrestrlal lake'
which was 1nterm1ttently evaporltlc and produced

1dolom1te and anhydrlte 1nterbedded w1th eandstones.

o fl'. AGE OF i UNITS -

ALl of the Permlan formatlons have been

ﬂ dated palynoloplcally and palaeontolovlcally in various
.ﬁpapers Dy . Balme (1964), Ludbrooc (1961 1967, a & b),

Harrls ‘and’ McGowran (19/3),'and results are 1ncorporated

_x'ln Flgure 2..?ff ’ '

: | The (2 ) D voniah age‘of the”Cootanodfina.Form—
atlon was - determlned by Harris (Nopfner & Allchurch,

- 1967) froh mlcrofloral ev1dence.

R The llthologleo_are dlscussed in gfeater detail
‘1ﬁ anreport on the Arckarlnga Basin by Townsend (1975 in
:press) and comparlsons between ba51ns can be seen in the

'j.Permlan correlatlon chart “of Youngs, ln Flgure ..:..;. of
‘.thlS issue tltled "The Early Permlan Purni’ Formatlon of

o i
" the Pedirka Basin".

31/1/75 M. o 1Ly, TOWNSEND AND. N.H. LUDBROOK
IJT: NHL..TJB .~~~ (Geologist) . . (Palaeontolog 1st)

. . o A . :
* ty S, . 3 - L, B . v N
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