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. ABSTRACT

B Isolated seismic refractlon probes over S M L. 515
.. east of Pernatty Lagoon revealed refractor velocities
" often quite different from thos obtained over the

" gxoutcropplng rook units near WOocalla 51d1ng.

, .However two areas adaaoent to a subsurface rldge of
" i presumed Pandurra Formation near the .eastern shore of "
- the Lagoon have been outlined as having p0531b1e
:. economic interest:due to the interpreted o
.. stratigraphic relationships. ' Drill holes ‘are -
“l~recommended to test thls 1nterpretatlon “:.;ﬂ
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”INTRODUCTION:’

At the'reouest of“Stuarf'sﬁBluff?Minerals Limitedlv
b.a selsmlc refractlon survey was - -carried out over the DOrthernlf“
.'_part of BML. 515, north and east of Pernatty Lagoon. ATheﬁ hﬁ )
.purpose of this survey was to try to ascertaln the depths |

- beneath cover and the stratlgraphlc relatlonshlps of the »'ufﬂfiﬁj}'
Fock units which are the host rocks for copper and manganese .f:‘

‘_mlnerallsatlon on the western edge of Pernatty Lagoon.,'-'

The survey was carrled out between the 4th and 2)rd | Ein
August 1969; 35 spreads were completed on an: approxmmate; fﬁ. &,ff

Ty mlle square grld pattern 1n an area of approx1mately

. 700 square mlles bound by latltudes 51 15' and 52 OO'f nd
‘ longltudes 157 15' and 137 50' (Plan S 7460)'7j"5ﬁ'xuy

A comprehen51ve rev1ew of geologlcal 1nvestlgatlons

in- the area from 4899 to 1967 can be found in- Bulletln
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The Lt Gunson copper dep051ts on the western shore

:t:;:of Pernatty Lagoon were dlscovered in 4875 and the flrst
‘fﬁimlnlng operatlons were begun 1n 1898. Thls area: has been
' h‘lnvestlgated in. deta11 due to its economic pos51b111t1es..li}?;i”
fﬁ}‘me 139 which 1ncludes Pernatty Lagoon has. been taken over’ ﬁf::ﬁ‘
}:j;by the Colonial Sugar Reflnery Pty. Ltd. and mlnlng of the tdb

.:ht Gunson depos1ts may recommence in 1970.1 |

| Geophy51cs was flrst used 1n the area 1n 1949 when

'7Qla ground magnetlc survey was conducted over the manganese

jiﬁdep031ts east of Blrthday s1d1ng.f The results showed that A
'ffﬁ?a magnetlc anomaly was | a53001ated with the manganese/llmonlte?'zn
Juf:dep051ts (McPharlln, 1951) A;'Q“” w'nl‘h “”‘i o
‘; Reglonal geologlcal mapplng began 1n 1959 and
'E?;culmlnated in the publlshlng of TORRdNo geologlcal map 1n ﬁ;;'u

:.‘-".l_“‘.;’l964 and PT. AUGUSTA in 1969. |
| ‘ In 1961 the Bureau of Nlneral Resources flew east—westif
':?i{aeromagnetlc traverses at an elevatlon of SOOft. over-qA_ IIIHJ |
I__TORREN.Q AND ANDAI-mOOKA ‘Results were computed by the female
'ﬁ{ifcomputers of the Exploratlon Geophy31cs Sectlon of. thls-h":i- |
IiioDepartment.l Two 1nterpretatlons of the aeromagnetlcs have e
: fwbeen made (Young, 1964 and Webb, 1968) “ ” jh . |
- ~ In 1966, at! the. request of Austmlnex Pty. Ltd.,-‘heatffi
o Exploratlon Geophysxcs Sectlon trled a number of geophy51cala:f'u
methods in an. attempt to locate mlnerallzatlon around the

- lit. Gunson dep051ts. "Induced polarlzatlon, re51st1v1ty,‘
gravity, magnetlc, electromagnetlc, self potentlal and radlo— ;,1
metrlc methods showed no dlagnostlc relatlonshlps to the-.'hl.

ore occurrence"'due malnly to condltlons and varlatlons in the‘lﬁ
near surface layers (Mllton, 1966) Induced polarlzatlon

has also been attempted by Geosc1ence Inc. and NcPhar o

"GeothS1cs but/w1th llttle result.“ﬁf7ﬁ:

A geologlcal and geochemlcal 1nvest1gatlon of the -\;f? v

' area was made 1n 1967 by Noranda\Aust Ltd.fﬁTonkln, 1968) ‘Aﬁgfi




'35ANDALCOKA and PT AUGUsTA 1n‘1969

In 1968 a. reglonal grav1ty survey of TOPRENS was f:jﬁ;}‘i
'?:made as part of a geophys1cal 1nvest1gatlon of the "'ZIPOrrens”;'l.""‘Uj
"'59h1nge zone"' “A hellcopter was used and readlngs were takengﬁif.

f;ff:on ‘a 4-mile grld. This survey was extended to cover

. DESCRIPTION OF THE AREA
~.LGeneral

SWL 315 - 1ncludes approx1mately 840 square mlles ,
A‘f;north and east of SML 159 which 1ncludes Pernatty Lagoon.'f”

fiThe southern extent of SML 315 1s latltude 32 10'S however i;;t}

. ~the present survey only extended south to Beda Bore near‘;'

kh*latltude 52°oo"~“

The area occuples the phy51ographlc lelSlon known[

'bf\as the Bookaloo Lowlands which’ comprlses low alluv1al plalns,:lf
~f{psand dunes ‘and numerous playas at an elevatlon 250-500 ft.f;fﬁt.'
" above sea level.> In the northern and eastern extremltles,:f-fyf

“of the: lease is the Arcoona Plateau whlch rlses 600-800ft..2ff‘ »

.above sea’ level.

T Geology e

The oldest rocks known to outcrop 1n the area are:?'f
the reddlsh sandstones, quart21tes and grlts of the Pandurra'ta'

Formation. whlch are equlvalent to the Callanna Beds of . the =~

.Willouran»oerles.A Thls formatlon forms the low tableland
»along the . westernJedge of Pernatty Lagoon.;f3f |

. Dlsconformably overlylng the Pandurra Pormatlon 1s
the Woocalla Dolomlte; whlch outcrops as a hard blue-grey

,

often manganlferous dolomlte. The Beda and Woomera bores

'passed through several hundred feet of black dolomltlc shales

| whlch are thought to represent thls Woooalla Dolomlte.fn-

1ﬂf Dlsconformably overlying tha Dolomlté is a white

fsanastene-knownﬂas;the*whyalla‘eandston? Whichsismtbﬁg19wesﬁw-'

- i3 - . .
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*f;lmember of ‘the Tent Hlll Pormatlon of the Marlnoan Serles. }3

Kfifﬁ‘In the Pernatty Lagoon area the Woocalla Dolomlte thlns out

h"thormatlon. The Whyalla Sandstone outcrops over much of the

’*ABookaloo Lowlands as low hllls. Last and north of the

:cskfoverlle thls sandstone w1th the quart21te formlng thef

Jﬁﬁiand numerous playa lakes form a veneer of cover up. to 100ft._f;:i7”

‘“dﬂthlck over most of the lease area.mj

.ﬂ;~through a whlte sandstone (Whyalla 8.87), black shale pfﬂ-’;

tf}and in places the sandstone lles d1sconformably on the PandurraE:S

1lease the shales and quartultes of the - Tent Hlll Formatlon ?;'émzi

.;Arcoona Plateau. f,”
Tertlary and Ouaternary dep051ts in the form of

';35111c1f1ed capplngs and stream depos1ts,‘sand dunes, alluv1umL;;f§;

o

‘ Although not outcropplng 1n the area, the Roopena
’i:Volcanlcs of Wlllouran age were 1ntersected at a: depth of

ﬂ;450ft. in the Beda bore.n This' bore was reported as pass1ng

‘i(Woocalla Dolom1te°) and red sandstone (Pandurra Format10n°)

fbefore reachlng “the volcanlcs (Tonkln s 1968)

N The varlous unlts in the area are generally flat _
:i“ilylng w1th small dlpS away from a culmlnatlon along the westerni
”»-edge of Pernatty Lagoon._'It 1s expected that the Woocalla )
llpDolomlte and poss1bly the Whyalla Sandstone thlcken away

Vﬂ:from this. culmlnatlon. :..sfn”Jf?

- Mineralisationm . .

At the Mount Gunson depos1ts the copper and lead
mlnerallsatlon 1s a55001ated w1th the uoocalla Dolomlte at

the Pandurra = Tent Hlll dlsconformlty. Assays from thegfifrﬁ{}.

oomera Bore have shown that there 1s a concentratlon of .&.;“s';wff

e
/a.

copper lead z1nc and manganese 1n the shales of the

oocalla Dolomlte member w1th a, max1mum metal content belng

e

recorded at the Woocalla Dolomlte'

'dlsconformlty.



"ri'manganese.‘ It is found at the base of the Woocalla Dolomlte

s vere not levelled however thls presented no dlfflcultles

Less research has been done on the occurrence of

‘}and 1ts geochemlcal patterns do*not follow those of copper,_p&;;iﬁ
h'lead and zinc. RN ' | “ : .l I
| Assumlng the above controls the purpose of the
: f-selsmlc survey was to try to map the Pandurra - Woocalla - .ﬂ_ ~?ff$1
h?;thyalla relatlonshlps under the covered areas east and north .‘;‘

ﬁi;:of Pernatty Lagoon.

SURVEY .PROCEDURES - /1" i i}

A Texas Instruments 7000B 24 channel recorder mounted
7;1n a Land Rover was used.,:“57?,g ' . | |

55 spreads were shot the flrst 5 belng OVer known

3

"lfoutcrop near Woocalla Sldlng to obtaln veloc1ty characterlstlcs ‘g
“’frof the Pandurra Pormatlon, Joocalla Dolomlte and Whyalla “upégf
: Sandstone.‘ A BOft. geophone spac1ng for the flrst flve was: ‘ifi

5a:“used whereas 50ft geophone spac1ng was used for the remalnder:iié

.;g?theoretlcally glVlng depth penetratlon to 250-400ft.p N . ﬁf?
;af:Flve shots were flred per spread, one at’ the centre, two-atfiﬁiﬁf?v

-'elther end and two 750ft. out from elther end of the spread.'@ff

~Hand auger holes were used to bury the charges. The spreads L ggg,.

- as 1n the maaorlty of the areas the spreads could be lald out
along 1nterdunal clay pans and Playas.yfpit"'

The spreads were pos1tloned dh an approx1mate A

4 mlle square grld pattern and where poss1ble at ea511y
located p051tlons such as fence and track 1ntersectlons;fﬁfnedf'
(Plan S. 7460)» Two deeper depth probes were shot (Spread

'nos.’ 25 and 55) to'try to flnd deeper refractors.gupr’“;‘f'”

REoULTb AND INTERPRLTA ION

The records were generally of good quallty except for‘w‘g'

seme of these from the long shots 1n areas of thlck sand cover.\.?»*
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The results of the flve spreads over knwon outcrop
"flcan be summarlsed as follows.— :f }

| Whyalla Sandstone. ‘f} 5,000 - 7 ooo fps. R
bfWoocalla Dolomlte I,{ ,.8a500.-~12a000'fps.;fﬂf}'“

.Pernatty Grit . : RO
© (Pandurra F.) 12 500 _ 16 000 fps. _

~The veloc1ty of the Woocalla Dolomlte was lower than expected

'ﬁq*and thls was thought to be due to the severely 301nted nature . ‘?

7lof thls un1t as’ seen in outcrOp. ‘It was expected therefore

’”»that the ve1001ty of th1s unit could vary con31derably w1th |

‘depth even’ w1thout con51der1ng the fa01es changes known to occur.ﬁﬂ»;

'fThls fact was born out by the results of a depth probe at

f@_ljBeda Bore (Spread 35) where the black shales of the Woocalla

IQiDolomlte 001n01ded w1th a. selsmlc ve1001ty of 14 OOO --;f'l”“w‘

htw'16 000 fps or equlvalent to the ve1001ty of the Pandurra

v Formatlon as measured in outcrop.

‘iarea to enable more accurate correlatlons between the varlous

3'}};rock units and’ the ve1001t1es measured to be made the recorded:;~u

;veloc;tles have been grouped;together as follows,f--I:

However unt11 more 1s known about the geology of the_ffu

S

Group"'ffy;'{' Velbcity ~k_'.’.AJVI'PoSSible_Correlations_‘v

TN S M ST T
. et C

. AV

saturated: Calnoz01c
» B L X f;sedlments. g SR
SIS i 405,000 - 9,000 fps.

IR . o Sl s S.

oy,

IIT :
T TuE L ‘ R Dolomlte.-l _
'iv,ﬁ% ,j7f;f42;500-463000f£ps} {i511101fled whyalla S.A.
S j*.‘"’firf'fu7',;“~5and/or VWoocalla: Dolomlte

and/or Pandurra TF. and/orjaf

L{f1;OOO_745,000jfps.%;Loose to'compacted'andlnl”jif

EWeathered to fresh Whyallaiyj

f hyalla SS and/or hoocallag§*

Roopena Volcanlcs.;

‘ o

' Thls grouplng corresponds to the mlnlmum measured outcrop

ve1001t1es for each unlt but leaVes the max1mum veloc1ty for

;each unlt open to questlon.‘lf“

The results have been plotted as 1sopach maps for ‘_‘}f

groups II and III an:;depth below eurface to group IV“"

summary o: the data for each Spread 1s glventln thet

PR




"-ﬁ'appendixlof this report.' Average values for each.spread have

”1{’d1ps 1n the layers measured.-

‘”fiﬂw1th group IV velocities. Generally ‘this layer deepens east
‘“?“and south—east of Pernatty Lagoon w1th the exceptlon of two

lﬁiif"hlghs“;‘one 1mmed1ately east of the centre of Pernatty Lagoon é

ﬁff‘Whyalla Sandstone - around Whltata H S. about 10 mlles south—east |
;Tff;contours suggest a trough extendlng south towards Beda Bore.
:if.Voocalla Dolomlte at Beda Bore and not- to the Pandurra |

";*Formatlon.‘ In fact the depth probe d1d not reveal any hlgher'ffﬁ

f-ive1001ty materlal w1th1n approx1mately 1500ft. of the surface *

,‘-Thls means that elther thls layer thlns out over bedrock

"h_(Pandurra Formatlon) hlghs or that the hlgh speed layer) ;li

7 as those where the Whyalla/Woocalla and to a. le ser” extant

. : P A
T .
. e 7 - )

'Vﬂbeen ‘used -as 1n most cases there were. local 1rregular1t1es andgf.

 Plan S. 7461 shows depth below surface to materlal

@3and the other c01n01d1n5 with the p051tlon of outcropplng
”Qiof the Lagoon._ Due to the p031t10n of thls 1atter "hlgh" the-ﬁyﬁ

: jfThlS hlgh speed layer is. known to correspond to shales: of the fff

};i{even though 1t 1s known that the Roopena Volcanlcs are. present l-

o Plan S 7463 1s an 1sopach map of layers w1th a . L
1fjve1001ty of 9 OOO - 12 ;OOO fps.- The maln fact shown on thls;;c
'.plan 1nd1cate that where the hlgh ve1001ty materlal is’ close B

f}to the surface thls 1ntermed1ate layer 1s absent or: very thln{;;

'Vcorresponds to rocks further up the sequence as 1s known to
:Abe the case’ at Beda bore..“b"’_' | _ ‘..l Hl..' o
x Plan S 7462 1s ‘an 1sopach map layers w1th a veloc1ty.f?';
Jof 5, OOO - 9 OOO fps. Wthh probably do correspond to the-?t‘
.”hyalla bandstone although the 1sopachs shown on thls plan
must be regarded as the mlnlmum thlckness of thls unlt. fIheuhgf.
-pattern on thls plan also’shows‘lncrea51ng thlckness away from -

&rnatty Lagoon and local bedrock "hlghs""“

lhe areas of po s1ble economlc 1nterest are deflned

the Whyalla/Pandurra and Woocalla/Pandurra contacts are Wlthln

150ft- of th*ISurface as it 'is at thege" contacts where a »ljflﬁqlﬁ




;concentratlon of mlnerallzatlon is assumed to have occurred."

iAssumlng those layers w1th group II III and IV ve1001t1es to

;correspond to Whyalla Sandstone, Voocalla Dolomlte and
fPandurra Formatlon unlts respectlvely then the areas of
“p0551ble economlc 1nterest have been plotted on Plan b 7464

Area AT whlch seems to have the greatest potentlal‘

~fextends east from the Mt. Gunson copper depos1ts to the‘f"

i;Pernatty—Whltata creek 1ntersectlon.; Wlthln thls area the
'ftﬁthlcknesses of the Whyalla S S.-and the Woocalla Dolomlte
*fvary from 0. to ﬂOOft. and O t01450ft- respectlvely (Plans

s 7462 and s 7463)

Area."C" 1s south of "A" but separated from 1t byf
'dfa subsurface rldge of Pandurra Formatlon over whlch the

'“57Whyalla‘o.s. and the Noocalla Dolomlte thln out and appear to
:ijfbe m1551ng where 1t 1s closest to the surface.;,ffs;;f3g- |

A

Areas'"D" and "E" are dlfflcult to evaluate as’ the‘ :

“;ve1001t1es measured seem from avallable 1nformat10n to corres-ﬁ

?fpond to a number of dlfferent llthologles.; Area "D":extends i

'cases qulte dlfferent to those‘recorded over the outcropplng

}drock unlts.? There,ls a known change 1n llthology of some of

“'these unlts but as 1t was not practlcable to do contlnuous

efract;on profal;ng over th@ large dlstances necessary and

5 1ncomplete?1t

as the data from.bore holes

not5known how
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‘"4;ithiélchange effects the seismic veloc1ty. d\‘ L w.’-<4 e

x”‘81de of Penatty Lagoon have been’ selected on the results of -

‘Two areas "A" and "C" (Plan S. 7464) adgacent to a

'subsurface rldge of presumed Pandurra Formation on the eastern

the seismic work to warrant further 1nvestlgatlon.

| It 1s recommended that holes be drllled in these
areas to conflrm the selsmlc results and assess the economlcfj,r'A
lﬁ potential. Dependlng on the - results of thls exploratory h
'drllllng further selsmlc work may be recommended to reduce the ;:5

areas to a convenlent 31ze for detalled work.

Selsmlc results, 1n a llmlted area, whlch were

5,controlled by drllllng‘would produce far more: deflnlte

‘_1nterpretatlons.5;‘;‘

.,' ISR.:MJA'B o I.o. ROVAN -~ ' @
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. APPENDIX If

SUMMARY OF SEISKIC RESULTS . . . . il

_ o Q:THICKNLSS . DEPTH T0 and e
' VELOCITY - . S
Spread Group I Group II Group IIT Group IV - Remarks

'ﬁszﬂO”;'fff

o i 144,500 * Pandurra ofc
12 ,qiiﬁf

g ,500 . Woocalla o/c L.¢
15,000 - Whyalla o/c - . .i%
‘12,750 Woocalla ofc. vl

. . = . “Whyalla o/c . - [
12,750 et e e :

13,250 e T
015,500 e T
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15,250 . @il
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15,250 ot
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2552507 0

015,000 0 e
4,250, L e

~ 15,250 Depth Probe. - .-

CAk,p50

© 14,000

:15,000 iy
016,250 T
16,000 - - ¢ v g e Lo
-;14,000',;jfzu-c,;“f;.“i-‘

2,500 fo e
©1%,250.
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4,000 . e
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Seismic spread position showing depth & velocity
of high speed refractor
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Contour interval 100 Zfeet

DEPARTMENT OF MINES SOUTH AUSTRALIA

(Lo |2} PERNATTY LAGOON AREA SCALE: 1“=6 miles
e Ted. | SEISMIC RESULTS OVER SML 315| <, ¢
= CONTOUR PLAN OF DEPTH Y
- | BELON SURFACE TO HIGH SPEED |20
Exd. REFRACTOR DATE: < /9 /(9




31°15"

32°00"
Seismic spread position showing thickness
of low velocity (5,000-9,000 fps.) refractor.
Thickness in feet 45
Contour interval 50 feet.
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131°15"

32°00"

- Seismic spread position showing thickness

of intermediate velocity (9000-12500 fps. )l refractor.
Thickness in feet :

Contour interval 50 feet
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ISOPACH MAP OF
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SCALE: 1"=6 miles

S7463

Lh

DATE: & /G /¢9




31915

N\

AhEA I'E“

32°00"
DEPARTMENT OF MINES — SOUTH AUSTRALIA
' 3/2‘3»«\ Dra/R|  PERNATTY LAGOON AREA SCALE'ja = 6 mileg
SARE“—"  |Tea | SEISMIC RESULTS OVER SML 315 74 64
AREAS OF POSSIBLE ECONOMIC | .,
B INTEREST =9

Exd. DATE: 5 /9/c9




	Report Book 69/80 - Report on Seismic Refraction Investigiations Over SML 315 Near Pernatty Lagoon - 18 September 1969
	Contents
	Appendix - Summary of Seismic Results
	Figures




