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A MODEL FOR STRATIFORM MINERALISATION IN THE TALISKER CALC-
SILTSTONE OF THE CAMBRIAN KANMANTOO GROUP

[ ADYSON

SUMMARY:

This study has identified and focussed exploration on syn-diagenetic mineralisation in
the Talisker Calc-siltstone. The sandstone-hosted stratiform mineralisation is
dominantly lead-zinc in nature and occurs within incised valley fills. A model for
mineralisation is based on a genetic or sequence stratigraphic framework. Further
work is recommended and includes detailed mapping and geochemical investigation
of principal localities at Mount Torrens, Red Creek and the Karinya Syncline.

INTRODUCTION:

As part of the South Australian Exploration Initiative, geological investigation of the
Kanmantoo Trough was undertaken in the first half of 1994 in which a number of key
outcrop localities were considered important to the understanding of the stratigraphy
and style of mineralisation in the Kanmantoo Trough. These included the Talisker and
Brukunga Mines, Mount Barker Creek, the Mount Torrens Prospect and the Karinya
Syncline. Subsidiary sections included Callington, Carrickalinga Head, King Point,
Parsons Head, Red Creek, Sedan Hill, Truro Gorge and Tunkallila Beach.
Investigation at some of these localities is still in progress.

This study has interpreted the Talisker Calc-silistone of the Cambrian Kanmantoo
Group in terms of sequence stratigraphy and subsequently identified an unconformity-
bounded depositional sequence which is host to several base metal sulphide deposits.
Furthermore, it is the first documented example in the Adelaide Geosyncline whereby
sequence stratigraphy has been used to explain the association of mineralisation with
the development of a major unconformity or sequence boundary. The concepts of
sequence stratigraphy have provided a means for chronostratigraphic correlation of
outcrop data, resulting in more accurate surfaces for mapping and correlation, and
higher-resolution stratigraphy for definition of new target areas. Consequently,
attention has focused on the potential for mineralisation with other sequence
boundaries in the Adelaide Geosyncline.

SEQUENCE STRATIGRAPHY OF THE TALISKER CALC-SILTSTONE

Early to Middle Cambrian sedimentation in the Kanmantoo Trough represents a
renewed phase of rifting in the southeastern part of the Adelaide Geosyncline. The
Kanmantoo Trough was a deeply subsiding fault-controlled basin where storm-
dominated sedimentation rarely reached fairweather wave base. Abundant supply of
siliciclastic sediments, combined with sufficient accommodation as a result of
extensional tectonics, resulted in deposition of a very thick sediment pile that is
referred to as the Kanmantoo Group. It unconformably overlies the dominantly
platform carbonate succession of the basal Cambrian Normanville Group.
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The Kanmantoo Group can be subdivided into four depositional sequences or
Subgroups (Table 1). The unconformity-bounded depositional sequence represented
by the Silverton Subgroup is a major transgressive-regressive cycle and comprised the
Tapanappa Formation and basal Talisker Calc-silistone. The base of the Talisker
Calc-siltstone is defined as a sequence boundary at or near the top of the Backstairs
Passage Formation. Above this unconformity, a channelised unit consisting of
siltstone and fine-grained sandstone, often pyritic, grades upward into carbonaceous
and calcareous shale. Grey siltstone and sandstone of variable thickness at the base
of the Talisker Calc-siltstone is referred to as the Cooalinga Sandstone Member. It
was deposited in a storm-dominated environment. Pebbly sandstone at the base of
the Cooalinga Sandstone Member and its lateral equivalent in the Karinya Syncline,
referred {0 as the Malabena Sandstone Member, is fluvial in origin. It unconformably
overlies the tidally-influenced sandstones of the Backstairs Passage Formation. The
Nairne Pyrite Member consists of pyritic silistone and sandstone and was deposited
in a shallow marine to estuarine environment. It is best developed in the central part
of the Kanmantoo Trough where it is the major sandstone unit of the Talisker Calc-
siltstone.

The Cooalinga Sandstone and Nairne Pyrite Members of the Talisker Calc-siltstone
are contained within what is interpreted to be an incised valley fill (Fig. 1). The
Talisker Calc-siltstone is overall transgressive and in turn grades upward into
interbedded siltstone and sandstone of the Tapanappa Formation. The Tapanappa
Formation was deposited during a regressive cycle of sedimentation. An unconformity
at the base of the overlying Tunkallilla Formation (Table 1) caps the Silverton
Subgroup.

MINERALISATION

It is significant that sandstone units at the base or within the interpreted valley-fill
succession of the Talisker Calc-siltstone (Fig. 1) are host to mineralisation. The
mineralisation is classified as sediment-hosted stratiform. Itis often sub-economic due
to low volume and is dominated by lead and zinc deposits. Lateral chemical zoning
appears to be present. To the north, zinc is dominant in the Karinya Syncline; lead
is the major base metal at Talisker in the southern part of the Trough; and both lead
and zinc are important in the central region near Mount Torrens where typical grades
of 6.6% Pb, 4.1% Zn and 23g/t Ag were obtained.

Two styles of mineralisation, syngenetic and epigenetic, are found within the Talisker
Calc-siltstone. Syngenetic or early diagenetic mineralisation of possible exhalative
origin appears to be associated with palaeo-aquifers, and may be related to
groundwater movement of local extent. A classic example of this style is found in the
Karinya Syncline and at Mount Torrens. Previous studies have suggested that
biogenic reduction of sea water resulted in precipitation of base metal sulphides in the
Nairne Pyrite Member. Such deposits form from fluids that have become acidified by
pyrite oxidation or decomposition of organic matter. Metal transport may have been
accomplished by chloride complexes. Pyrite in the Talisker Calc-siltstone may have
formed by bacterial sulphate reduction in a low temperature environment, or at a
higher temperature (e.g. >80°C) by chemical reduction related to biogenic methane
generation. This is in contrast to some of the sulphide deposits of the overlying



Tapanappa Formation where sulphur isotope data suggested a hydrothermal source
for the late-epigenetic style of mineralisation. A similar style of mineralisation in the
Talisker Calc-siltstone is found at the Talisker Mine, where metal-rich fluids of
hydrothermal origin were focused by structural features or shear zones during the
Delamerian Orogeny.

CONCLUSIONS

A revised stratigraphic scheme for the Kanmantoo Group, based on sequence
analysis, reflects the genetic relationship between constituent formations (Table 1).
It has led to the recognition of an unconformity-bounded depositional sequence
referred to as the Silverton Subgroup that is host to base metal mineralisation. Incised
valley fills within the basal Talisker Calc-siltstone contain stratiform lead-zinc deposits.
Mineralisation is associated with unconformities or flooding surfaces that are contained
within the incised valleys. Exploration for base metal mineralisation in the Talisker
Calc-siltstone should focus on the recognition of incised valleys at this stratigraphic
level within the Kanmantoo Trough.

RECENT DEVELOPMENTS

Most of the work to date has concentrated on formulating a genetic stratigraphic
framework for the Kanmantoo Group and identifying the stratigraphy of the various
base metal deposits in the Silverton Subgroup. Based primarily on exploration by
Aberfoyle Ltd, deposit characteristics have suggested an exhalative origin in a distal
volcanic setting, despite restricted occurrence of volcanics at this level. However,
recent field work has identified a 200 m thick column of volcanics in the Red Creek
area, southeast of the Karinya Syncline. The volcanics are overlain by an
unconformity-bounded depositional sequence, previously unrecognised that is capped
by the Milendella Limestone. The occurrence of volcanics adjacent to the Karinya
Syncline is very significant for it offers the best evidence to date of an exhalative
source. It is classified as a third-order basin where mineralisation had not been
identified prior to current investigation of the Kanmantoo Group. A prominent base
metal anomaly (Zn 0.6%, Pb 0.1%) in a palaeochannel, overlying a regional
unconformity, supports a syndiagenetic origin for the mineralisation. Aeromagnetic
data suggest prominent structural trends that possibly provided pathways for fluid
migration. The Karinya Syncline displays characteristics that tempt comparison with
lead-zinc deposits at Century, Dugald River and Lady Loretta in the Mount Isa block.

RECOMMENDATIONS FOR FURTHER WORK

This study has suggested a syngenetic-early origin for sandstone-hosted mineralisation
in the Talisker Calc-siltstone. Consequently, it has focussed exploration attention on
this genetic unit in the Kanmantoo Trough. Results of this study further suggest that
the Mount Torrens-Red Creek-Karinya Syncline transect offers the best opportunity to
further develop an exploration model for mineralisation in the Talisker Calc-siltstone
for two reasons. Firstly, fair to good outcrop is associated with two components,
namely structure and volcanics, that are considered vital to formation of significant
base metal deposits in this unit. Secondly, minimal exploration has been undertaken
in these areas. CRA investigated Mount Torrens in the mid-70's and more recently,
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has carried out a limited geophysical programme in the Karinya Syncline.

It is recommended that detailed mapping be carried out at Red Creek, Mount Torrens
and the Karinya Syncline to test the validity of the current model for syn-diagenetic
mineralisation in the Talisker Calc-siltstone. It will require a comprehensive suite of
petrographic and geochemical analyses. The programme does not aim to discover
an economic deposits in these areas, but to develop a model that can be applied
elsewhere.

Report dated

November 1994



Thomson & Horwitz (1962)

Daily & Milnes

T 4

Dyson, Gatehouse & Jago
Forbes (1957) | Thomson (1969a, 1969b) (1972,1973) (this note)
.§ Brown Hill ;-_‘;: § Middleton Sandstone
£ Greywacke Member | = 2
S g =& |[Petrel Cove Formation _
Brown Hill Beds « —— Not Yet Investigated
o — L .
a. E Tungkilio Marble | = 8 | Balquhidder Fmn
g = Member za _ _
cc Nairne Pyrite Member | o5 ¢ | Tunkalilla Formation
(o &=
8 Tapanappa Formation § Tapanappa Formation
’-" = VB)
= . . , , £3 5| [ MNairme Pyrite Member
} g Inman Hill Formation Inman Hill Formation & & [Talisker Calc-Siltstone § Talisker Calc-Siltstone
= Ea & [Cooalinga Sitstone Mbr
;é Backstairs Passage Backstairs Passage
Formation Formation
CarrickalingaHead | 8|  Carrickalinga Head
Formation g Formation
Strangway Hill Strangway Hill Formation Campana Ck Sitstone Mbr| & | {Campana Ck S/stone Mbr
Formaton | | ZTTOTO LT 0RO MOE Slleme——— Towhore ok |
Milendella Limestone Member | | Blowhole Ck Sltstone Mbr| % | [Miendelats] ~ Blowhole Ck
Madigan Inlet Mbr Madigan Inlet Mbr
MESA 94-250

0060



0008

137[30- 1381‘00' 1981'30' 1 39]'00' 135°30
LATE CAMBRIAN — ORDOVICIAN |+ , *
Grante _ _ _ _ _ __ ____ ¥
CAMBRIAN
KANMANTOO GROUP
Tunkalilla and Balquhidder Franiizn 2
Formations _ _ _ _ _ _ _ _ _
SILVERTON SUBGROUP Tr.-3 Gorge
Tapanappa Formation _ _ _ _ _+ {  Trro#i I, e‘e-'s-.:e section
Taliskgr Calc-siltstone W evnes Station
{(Karinya Shale near Truro) _ _ > ? g
KEYNES SUBGROUP S o . -
Backstairs Passage and O (“5’ i KA',:"N,Y A
Carrickalinga Head Formations _ 5 = SYNCLINE
Y
Orithole _ _ _ _ _ _ _ _ _ ___ _ . Cc)o - <
LL( —
Mine  _ _ _ _ _ _ _______ R G > L
~ P o
| N n 0
Trendofbedding _ _ _ _ _ _ _ _ _ ikt o )
~ L& Palmer
Typesection _ _ _ _ _ _ _ _ _ _ _ ———— ADELAIDE 085
n
=3
n % s
>
b<
’ -}\' 54’ s Murray Bridge
& X #
§ 3 <
N & S
Q
& X
&
\)\{'{ Carrickalinga FLEUR'/E v LAKE
o Head / PENINSULA ALEXANDRINA
— Undifferentiated //j 2 35730 —
// P +
Kanmantoo Group Cape ~ = , *me
& Jervis g X" Harbor
Cp-,._ Talisker Ming 2
d} = Ty ~
4@ =
Penneshaw 9 p I
0 20
KANGAROO e 1 1
KILOMETRES
| ] MESA 94-244 1 .
SA CIFANTMINT SF WIS ENASSY
Pl B} E_
e 94-241&
Faasad .
o S o n.sa

QGN 127
Author: len Dysen.
Figxe 1. Geolegy of the Kanmanico Trogh




0009

Tapanappa
Formation e

“

Black carbonaceous shale, pyritic

NAIRNE PY?ITE MEMBER

T D 2
rt Y ..

o

Downlap sudacc\

PNCER, N
ST QT e e =

P
—n

MESA 94. 248
QGN 27
F1G. 3, SCHEMATIC DIAGRAM oF AN INCISED VALLEY FiILL B2 OLPARTMENT OF L1nes ¢ INERGY
OF THE TALISKER CALC-SILTSTONE, ILLUSTRATING THE MAJOR Sy 94/246
BOUNDARIES WITHIN A SEQUENCE STRATIGRAPHIC FRAMEWORK Torer
Oracor Larery e 231 94




— — 0U1u
&
c_§
335
So¢ METRES
=TI c
E— o
G W -
&) [__‘
— —FAULT
gsl | —
a.8 — - 8004
2w
S E
ﬁ'i) ~ BASINAL
600
— FAULT
T s
oS —
C il o
2|3 .
219 SHEL
@ W
Oz
|2
218 =
Q|2
5 C<° —_ SHELF
Jf
S
5 —< — FAULT
3| = SHELF
S
—\ TiDAL
oS
T O2 = SHOREFACE
s2&
Ta O S=VFEM
ot 23 s
GRAIN SIZE
Clast‘s ____________ e
Cross-bedding _ _ _ _ _ _ _ _ —
Horizontal-planarlamination _ _ ==
Hummocky cross-stratification _ _ -
- MESA 54-247
QGN 127
Auther: an
Figore 4: Statgaphic log of 4
Cx:ocgnsa éaib—v, Mamber
B3-24. yMRe.
—




0011

< METRES
25
g2g _
SE| v | OUTER SHELF
S8
40
BASINAL

Talisker
Calc-siltstone

SHOREFACE 7z ABENASST MBR

FLUVIAL
TIDAL

SHOREFACE

S=VFF MC
=3 sanp
GRAIN SIZE

Backstairs Passage
Formation

Clasts _ _ o o oo « o o Horizontal-planar lamination_ _ =—=
Cross-bedding _ _ _ _ —=  Swaley cross-stratification _ _ &

Epsilon cross-bedding _ =  Hummocky cross-stratification _ s

QGN {27
Auther @ an Qyécﬂ . S A CEPARTMENT OF w7 L ENERGY
i,rgu-@ s - OniL o R,
the M:abane. db‘ona Nan'\bczr ce  194-248
Passcd
Oirscror-Geren! Deiy: I8 D«Da

/
7/
Z .
4

“’mi



Ta-F o nqr‘)a Formation

kc\.rin\fa 5"\a\¢.
Malabena Sandstone Mbr.

BackKstairs -Passoﬂz Fm

Milendella Limestone
W\'l(oo Sandstene Hbe

qun(_((qlir\ja Head Fm.

Red Creek Sandstone

Heatherdale Shale

strke « akc‘,
svectucuzd

34,0\03\:;&( Bour\Aan{
infeccad

fauk

d’wg((iv\l ( Cuin

cT00



2] u_‘»’,,kb DO.._.“w

A.P—uPSPw_vD Focrmation
pitite facies

Tolisker Calc- siltstene
Nairne zu,\ rite Wbe
ﬂoOFf’MD Sst tbe

¥

S

g%

e 7 s

P4 strike § lh—v

T - unoﬁow.,nnrﬁ boundary
Bt o infecced

- %/Zh.rﬁ..sw

2 X
\ Mount Barker Creek

5
{4

S pina




TREE HILL

A’ S

%

metres

~
Silverton

o O

(AD ‘qu

30
Tc\Pat\m{J()m Formation > stcike 9 Ap
bo
Talisker Cale-silkstone 1 ovesturned
Naime  Pydte Whe .
m e jze(os\ca‘ boundacy
Caoa-(inja Sandstone Mbc
-cau\f
observed 8
— — (nfected
= Backstairs 'Pnssnﬂ,, Em, (w] ckwg_lk(nj
- (g;ivx
Cu.(\"\c\ﬁc\“nja Wead Fm:

bT00



iy

' 4 PRELIMINARY

metres

(AD ‘a%

BocKstairs Passaqe T _ ‘
30 i
i i Milendel\a Limestone g 4 steka 4 "l‘P
L s 1 W\{f_foo Sandstene Mby,
3{0“::3’\(::.( bogn’\olat\(
Foomae Courlcléat\'nﬂa. Head Cm, B o iw{’e,(mol
Redk Crred Sondstene .
= dwg((inaltuln
Heatherdale Shale
Volceoics




=

B3 u-(n’ uhidker Formation
+a‘: se¥ sandstene

pyritie focias
Tuq\\‘n.(i“a. Formatian

.B\'LMA.( Seandstone Hbe

T aporsppa Formation

staikKe o d;r

qeol osices\ boundac ¥
infeccedk

fo\u\*

cwin

100




	8968 R 1

