W

DLPARTMENT OF MINES
SOUTH AUSTRALIA

SOURCE ‘AND DISTRIBUTION OF HEAVY NETALS IN GAMBRIAN AND LARINOAN

SHELF SEDIMENTS IN SOUTH:-AUSTRALIA

B P Thomson,
 'Senior Geologist,
‘Regional’ Mapping Sectlon.

CONTENTS, -

' Page
ABSTRACT ' | 4
INTRODUCTION 1
GEOLOGICAL ENVIRONMENTS 2
DISTRIBUTION OF LEAD ((TABLES 1 & 2) 3

DISTRIBUTION OF COFPER

- - ... (TABLES 3-& L) 3
c.A.{LR QAl\JGE VOLCANTGS Ay
“ORIGIN “OF": THE LE.AD AND ‘COPPER L

REFERENCES
TABLES 1, 2, 3 & L.

‘Rept«Bk, 60/L.
G.S. 3053
7 D.M, 765/61
6th January, 1965.. ‘D.M. L39/6L



"

fs

DEPARTMENT OF MINES
SOUTH AUSTRALIA

SOURCE AND DISTRIBUTION OF HEAVY METALS IN CAMBRIAN AND MARINOAN
SHELF SEDIMENTS IN SOUTH AUSTRALIA.* ‘

ABSTRACT
The sedimentary environment of Cambrian and Marinoan shelf
sediments in South Australia is outlined., Tables are presented

showing the distribution of Cu and Pb in the various facies of
these sediments.

Low grade copper mineralisation in some Marinoan shale and
dolomite units is considered to be contemporaneous with sediment-
ation, The extensive enrichment of Pb in basal Cambrian sediments
is attributed to either & sedimentary exhalative process contempor-
eaneous with sedimentation or later telethermal mineralisation

related to an Ordovician orogeny. Basement fault-shear lineaments
and areas of Pb and Cu enrichment are inter+~relsted,

INTRODUCTION
Sinee 1960 over 4,000 bulk rock éamples have been collected
by officers of the Geological Survey of South Australia f rom measured
rock sections and drill holes in Cambriéh and Marinoan sediments.
The samples have been enalysed for Pb, Zn, Cu, Ag, Cr, Co, Ni, by
Australian Mineral Dévelopment Laboratories using a Baird 3 metré
grating spectrograph. Where required chemical analyses for CaCO3,

MgCO3 and P have also been made, The sections have all been

205 (
studied as stratigraphic columns with profile plots of the elements.
For this paper the Pb and Cu results for 10 sections on the
shelf and adjacent marginal geosynclinal zone are outlined in Tables

1l to 4.

Thé results have been arranged in stratigraphic order and groupe!

in th@ various sedimentary facies, Each rock sample analysed com-

prised a number of evenly spaced rock chips, The samples represent-
ing each facies are divided into two categories depending on metal

content, as follows:

# Published with the consent of the Hon, The Minister of Mines.

(Contfibution to Geolbgical Session 1 on Structure and Geochemistry of
Sedimentary Basins, Eighth Commonwealth Mining & Metallurgical
Congress, Aust, & N,Z, - 1965).
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Category 1 Category 2

Pb 20 ppm or less - Greater than 20 ppm
; ;

cu 30 ppm or le§s ‘Greater than 30 ppm

The average for cach facies {s obtained in eaéh category by
welghting results in proportion to.the stratigraphic thickness
represented b y the sample, In this way sn approximate value 1is
obtained for the overall metal content of each rock unit; Weather-

ing has affected the metal concentration of some surface samples,

particularly in the basal arenites of the Cambriang Most outcrops

sampled were however relatively free from weathering alteration,
GEOLOGICAL ENVIRONMEIITS

Extensive arcas of flat lying Marinoan sediments occur on the
Stuart Shelf, They are represented by the arenités of the Tent Hil®
Formation and the underlying-Tregolana or Woomera Shale. These |
lutites are red —brown shales and siltstones with green shale lam-
inse, Similar facies with the addition of dolomite occur in the
Wilpena Group to the east in the geosyncline and marginal area. .
The uppermost Precambrian unit in this Group is the Pound Quartzite.
The shelf and geosynclinal marginal zone ls approximately defined by
fault lineaments and is transitional inicharacter. Bast of the she'il
zone the Marinoan sequences are folded And arc underlain by a thick
succession of glacio-marine sediments. Farther to the southeast ti.:
Marinoan lutites become dominantly green in colour (Ulupa Siltstone;.

They arc not represented in the tebles, average metal contents are

~Pb 13 ppm and Cu 20 ppn.

The Marinoan'sequences and lithologies on the Stuart Shelf and
eastwards into the gcosyncline indicate that conditions were trans—
itional. The lutites represent shallow water muds deposited in an
extensive marine gulf, Conditions changed gradually to a littoral
or lagoonal environment at the close of Marinoan time with Jominantly
arenite scdimentation.

"The Lower Cambrian marked a striking return to a marine environ-
ment following a probable hiatus or minor ecrosional event 1in the

shell area,. The basec of the Cambrian is rcpresented by arenites
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whilch are very thin in the shelf area but generally thicken greatly
in trough zoncs in the geosyncline to thé cast. The arenites grade
upward into a very thick carbonate sequence, ths lower member is
dolomite but this tongues out to the gast within the great Wilkal-
willina and Parara Limestone succession, (Dalgarno, 1964). Later
in the Cambrian, lutites and an increasing proportion of arenites
were deposited. In Middle Cambrian time, marine carbonates were

again deposited,

DISTRIBUTION OF LEAD (TABLES A& 2)

The Marinoan lutites fall within oﬁgclose to the eXpeéted geo-
chemical range of lead content prectedifof shales, The arenites
in the Kulpara and Sellick Hill sections show 1ocai high lead con;
tents, These are attributed to later migration or mineralisation
in veins and fractures.

The Lower Cambrian sediments have striking lead concentrations
in the basal clastics and dolomites within the marginal geosynclinal
zone in many sections, (Thomson, 1962).

In the western s helf area, in thé few sections sampled to date,
no lead enrichment has been found in the basal Cambrian. This
evidence, (Table 1), would appcar to discount a sedimentary transfer
of lead-rich sediments across fhe shelf from a western source area,

The Ediacara Mineral Field, (Nixon, 1963), represents the
largest known lead concentration in the Lower Cambrian in South Aus-
tralia. Early production was mainly from enriched patches of car-
bonate ore, subseguent extensive drilling by the Department of Mines
to date has outlined 17 million tons of 1.413% Pb. (Nixon, 196L,
unpub. Rept, R.B.58/435). Dominant mineralisation is galena.

The lezd enrichment extends over a greater stratigraphic thick-—
ness of the Lower rrovsambrian scquence at Ediacara than in any other

section. yet sampled elscwiere in Sonth Australia, (see Table 2).

DIS4RIBUTION OF COP:sYR (TALIWS 3 & L)
The Marinoan lutites on the she.r &i<s are generully low in
copper, Copper is more abundant to the cast 1., s morgllal zone of

the geosyncline, somc of the concentrations appear to be rcleteq to

later epigenetic mineralisation, Generally copper enrichment oce.
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(sometimes with visible malachite staining=-, in green shale phases of
the Ilutite, although not all green shales are cupriferous, Farther
east in the gecosyncline in the areas covered by the Blinman and
Arrowie 1 mile shects a striking cupriferous unit occurs. This is
the Wearing Dolomite Member of tiic upper Marincan lutite, the Bunyerc.
Formation, The member is a persistent dolomite and shale unit sev-
gral feet t hick which has been maﬁbed over a strike extent about 4O
miles. Copper content is in places at l%gst 2000 ppmn, Traces of
copper sulphides are presont, -

Further details have been published by Horwitz (1962) and the
writenrs:

The basal Cambrian in the eastern marginal zone shows an
association with traéés of stratiform coﬁper mineralisation, Small
copper ore bodies océﬁr in eross cuttingﬁ§tructures in the Lower
Cambrian carbonates at a number of localities in the Flinders Ranges.

Copper concentrations of several hundred ppm, occur in red and
green siltstones in the late Lower Cambrian Billy Creek Formation,
Tuffaceous members are also associated wit? this Formation,

+ A
-

GAWLEL RANGE VOLCANICS

The Cambrian and Marinocan sediﬁents were derived from older
Precambrian rocks to the west and gouth of the shelf zone, The
Gawler Range Voleanics form extensive rock masses in this region and
were very probably exposed to erosion during part of Marinocan and
Cambrian time. ‘

Reconnaissance sampling ¢17O samples) of the volcanics indicates
that they may have an average; composition of about 10 ppm. Cu and

4O ppm Pb, and consequently do mnot provide source material for the

sediments which are exceptionally rich in heavy metals,

ORIGIN OF THE LEAD AND COPPER

The cupriferous members in the Marinoan lutites appear to be

M.

contemporancous with sedimentation in a marine environment, apparentl; IS

7

under reducing conditions. The Wearing Dolomitce Member is followed

*B. P, Thomson "'"Geology & Mineralisation in South Australia' in
"Geology of Aust, Ore Deposits'" 8th Comm. Min. Met. (1965)
(in press).
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by a dolomite sequence with abundant algal structureé. It is
possible that the extraction of copper from sea water was.facilitated
by an organic procoés and later the mectal was fixed by absorption on
clays. Large scale slumping accompanied by hinge line movement has

been observed in the geosyneclinal area at about this time interval of
the Marincan, (Coats, 1964). The possibility of enrighment of the |,
bottom sediments in copper by submarlne springs along hinge lines in
local basins must be considerods ' %

A 5ed1mentary-exhalative origin for the ;éa&‘in,the basal Cam-
brian has been suggeéted by’ the. wriger; Thomson (1962).  Contempor-
aneous enrlchment ot thc sediments from below was attributed to sol-
utions or gases omanatlng along oasement fault linecaments, Cambrian
voleanic act1v1ty'was in progress at this time in other parts of
Australia.

Continued recgional mapping has given support to the 1mportance

~of lineaments in mineralisation: control and the distrlbutlon of geo-

chemically high arcas, Regional papping evidenec now shows that
the Ediacara mineral field is;locé£ed on the castern side of a major
north~-south fault or shear zohe.

Any theory of ore genesis must take these structural featuresi
into account. #An alternativé to the sedimentary-exhalative Hypoth—‘
esis is to relate the basal Cambrian lead mineralisation to the wide—
sprgad Ordovician ofggeny in South Auétralia which is becoming
apparcnt from Rb/Sr éﬁe determinations (W. Compston, pers. comm. ).
This alternative hypothesis woula suggest that telethermal solutions
rose along lineaments and deposited most of the lead in the covering
blanket of Cambrian. carbonate. Some solutions escaped to
higher levels in piercement structures or along active fault struc-
tures such as those known in Kangaroo Island and in Fleurieu Penin=

sula to: the south of Adelaide.

—
%ﬁff ‘@;AN\}Légx\/-w

B. P. THOMSON,
 SENIOR GEOLOGIST,
REGICNAL MAPPING SECTION,

BPT : EMD
6.1.65.



in

W

REFERENCES

HORWITZ, R.C., 1962 - Some Aspeets of Metal Distribution
in Sediments of the Upper Proterozoic Lower
Cambrian of South Australia,
Eclogae Geol. Helv, Vol. 55, 1, 275=-279

COATS, R.P., 1964 - Large Scale Precambrian Slump
Ctructures, Plinders Ranges,
Geol, Surv, S,Aust, Quart. Geol, Notes. No.11.

DATLGARNO, C.R., 1964 -  Lower Cambrian Stratigraphy of the
Flinders Ranges. .
Trans, Roy. Soc: S.Aust. (in the press).

NIXON, L.G., 1963 - . The Edigcara Mineral Fileld.

Aust, I.M,M, Proceedings No, 206, 1863, pp.
93 - 112,

THOMSON, B.P., 1962 - Lead Distribution in Basal Cambrian
Sediments, South Australia,
Geol, Survi S.Aust. Quart, Notes., No. 3,




TARLE 4  LEAD DISTRIBUTTON IN SHELF SEDIMENTS
e FACIES WOOMERA DeD.Hs NO. 4. GOURLAY LAGOON TEA TREE GREEK YARRAWURTA GREEK VINLATON 0.4 BORE
- t n r a t | n l r a t i n l r i a t n | r | a t n r a {C
§ Limestone ‘ " 62 { 2|l u10] 8 |1
3 65} 1 25 25 ]2
srenite 343 40 { 1-10 | 3 |14
%69 | 2 {20-30 | 21 |2
lutite 622 |8 11012 {14 60 2 ] 1-2 2
1
5 2
o linestone 1094 |3 | 5-20 {4 o1 | 7} 108 | 5 |4
3
3 | 12 |3 [20-50 |36 2
% dolomite 1003 | 9 {415 7 14
arenite 22 | 3 |58 ] 6 o2 | 2 bo—15 1 13 w0 | 7= | 2 |1
arenite; 250 |11 |12-20 |15 5 1 5 | 10 1
‘ . e .
2
- lutite 471 |10 {45-20 16 22 I ° '20 | 20
2 50 {1111 130
% arenite 565 | 3 |10-15 | 14 i
' 2

=
-

A

stratigraphic thickness sampled, in feet
‘pumber of bulked samples analysed
range of Pb content in parts per million

# T~ nantent 9n narts ner million

evaporites

[
n-1 u ot

single rock samples

samples ccntaining less than 20 ppm Pb
sample containing more than 20 ppm Pb



TABLE 3. COPPER DISTRIBUTIGN IN SHELF SEDIMENTS

AGE FACIES WOOMERA DeDJHa Noe 1 GOURLLY LAGOON TE4A TREZ CREEK Y, RRLWURT CREEK MINLATION NO. 4 BORE

t n r a t n r a t l n I r' ' a t In I r I a t n r a c
E%- limestone 127 1 3 3=6 15 4
arenite 622 l 8 !10—21 l15 37 pe 2-8 L 1

5
lutite 60 | 2 8-10 9 1
5 2
é limestone 3 |21 | sw0|30 ] 760 {6 |28 | 7 1 1
3 361 {4 j50-80 54 | 181 | 1 40 | 40 2
% dolomite 1003 | 9. 2=10 | 15 1
2‘
avenite 22 | 3 | 45 |& | 22 )2 | 817 Wo | 7 | 30| 5 1
| | 2
arenite 250 | 11 |1=25] 5 5 6 I 6 | - 1
' 2
2 lutite 47 | 10 [3-12] 5 22 |2 | 5 |5 5653 |15-30p5 1
5 501 1 | | ’ 2
arenite 1
2

t = stratigraphic thickness sampled, in feet

[t

samples containing less than 30 ppm Gu

anrmmnloda rantainine mnra than 30 pom On



TABIE 2. LEAD DISTRIBUTION IN MARGINAL GEGSYI'GLINE SEDIMENTS

a = -aiphted averagze of Pb content varts per million

FACTES KULPARA SELLICK HILL WILKATANA DoDo1 | EDIAGARA DuD. B2L/61 JT. SCOTT
t ' n! r ! a t !'n I rr l a t n r a t n r a t n r a c
g% Lime stong 5512 15 ¢ 3 1
@§ » 140 |. 2 | 50-150! 96 2
arenito 75 | 2 {1215 | 1
0l2] 25 |25 2
lutito 345 |9 po-20 M6 330 } 7 | 45-20 117 1
| | 505- 111 f50-50 |38 sof1f 25 |25 2
. % lime stone 290 | 4} 1-10 | 2 1394 1 | 1-201 9 4
5 | 50|41 ] 30 |30 >
CH | aclomite| 185 5-10 | 6 | 910 {17 {1-15 | 6 | 57 10 |u-20] 8] 20 17 {17 | 365 8-20 | 12 3
= 132 | 2 J2540 |3n | 460 | 2 fes-30 |27 960 50-|650+ | 185 25-70 | 47 2
: 1000+
arentte | 55| 5 | 4-18 {14 | 530 19 | 420 8 | wh fu 21510 21| 2 |- 1
69 | 5 |25-150 | 52 360 |3, |25-800{86 | 13 {41 |27 |27 | 50 70 | 70 28 § L |30-300 418 2
150 | 5 |20-25 |22 | 175 | 3 |50-100158 2
2 lutite 1128 {23 110-20 [ 17 | ﬁ93 l 8 l 1-10 { 8 ...l..
) 355 | 5 ]20=-40 | 25 2
g arenite 998 140 [10=20 |15 1
“ 500 | 5 |20~100| 52 .« w 2
T W P R T



TABLE 2

‘GOFPER DISTRIBUTION IN M/RGINAL GEOSYNCLINE SEDINENTS

AGE 'PACTES] KULPARA SELLICK HILL WILKATiMA DoDeHoNosq| IDIACIRA DoD.He E 24/69 MT. SGOTT
F}Ei t | nl r ' a t | n r a t n r a t n l r I a t n r a c
31 é limestone 185 | 41 2141 9 ’
S 2
arenito 15 | 3| 315 |11 1
| 20 | 1] nooo hooof 2
lutite 85| 6§ 30 |30 280 | 8] 10-18 |12 1
35 1 4} 40-601 47 2
3 limestong 290 | L. 8-151 42 INBN 15I 6-20‘L11 1
é dolomite | 317) 61 415-25 18 910 1 49 5-201 13 57 110 L-451 9 | 806 - - 15 598 | 131 8-30 ] 13 3
3 | 90 | - {60-1200]400 >
arenite | 109| 8 - 30| 80| 55t s-20(w [ 26 | 3| 320} 7 10 | 3142-25 |17} 4
15 2 | 15-150 {90 | 3 |3 |40-50 fuy | 50 | - |10-500 180 | 12 | 2|u0-s0in3| 2
arenite | 39544 [15-30 |27 | 765 ] 19| 3-30{13 6| 1] 10 J10 |55] 1f .8 8] 1
47| 2 | 40-50 a6 | 270 4O=400| 55 2
% |lutite |1287)27 | 625 |42 495 | 8 | 310/ 8 ]
% 196 | 2 [s0-100 |80 T 2
2 | arenite [1408]44 | 6~15 {10 | K
2

.

- H B o
i uwun

stratigraphic thickness sampled, in feet
number of bulked samples analysed

range of FPb content in parts per million

cimt bk n A rmrae v AP BN anntant

G1
c2

fnoH

samples centaining less than 30 ppm Cu
samples containing more than 30 ppm Ci



B. Ps Thomaon
Geolegieal aurvey of ﬁuuth Auatralia

Systematic reek sampling of the Gambrian stratigraphie
units was commenced by the Geologloal Survey in 1960. To date
ever 4,000 bulked rock samples have been collected from measured
rock sectiong, and all have been analysed epectrographically for
Fb, Zn, Cu, Ag, Cr, V, Go;gug,.aa the Anaﬁraliaé‘ﬁineral Davelop=
ment Laboratories. Many of the samples were also analysed for 
Fe, ¥n, Ba, and a special gr&ﬁp was tested fob An, Bi; cda, Ge.
Hg, Mo, §b, Sn. Anelyses for Hgloy, CaCO, and P wers mads
where considered necessarye o -
‘ Cambrian cediments in ﬁauthrAnatralia'agéur in two AQistinect

envircnmentsa

le

This zone aextends rar over ¢OO miles . thro&gh Kangqroo
Island and elong the eastern flank of the Mt. Lofty Rangess 1t
probobly extends farther NE under the Tertiary Murray Basin. The |
sediments are geosynclinal greyweckes and arkoses with interbed-
ded black pryitic shales and rare limeotones, They include the
Hairne Pyrite member in the Brukunga Formation {Rarker, 1:250,000
shact ). The poeka ére strongly folded, faulted, begicnally,meta-

norphosed and, in places, granitised and intrwied by granite
plutons, basie dykes and plugs. Cu, Pb, Ag, Au, As, Zn, minerale
isation is known in the trough.

. Aress of fossiliferous Lower to Middle Cambrien sediments
cccur in a broad zone 350 miles lcng, extending N from Kangaroo
Island and the western Ht, Lofity Ranges. Commenging with a well

antly carbonate pasaing upﬁards into green chaile, rea,ailtsgpneg -

and finelly red clastics with ninor carbongtess The rocks are

not metancorphosecd. Dolerites of mrobabla camb;ian age Antrude |
v | v | . L

ae:ina§ basal clastic gequence, the ssdimentary facien ie domine /
!
f
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~theiunﬂerlyihg Adelsilde 8ya§em sedimenﬁs; ‘31nsraliaa£;on is Pb, A‘

Ag, Cn, sosociated with Ba, Mn, and Fe. It 15 both stratiform
and cross cuttings ' ' '

1 mile 1ntervala and claser across the Nairne Pyrite member and
a higher pyribic member. Bu and Pb. contents exaaeﬁing 1006 peyesct
occur within the main and upper pyvitie member at saveral,points
betwean 5 miles 8, and 6 miles N, of Brukungna A Pb anbmaly area
was 1écated.in;thé_upper-har;saa‘near Harrogate, snd Ph GOB
mineralisation was sabseguently found in’thiBA;aealityg Farther
S and N, Cu and Pb results aid ﬁut‘gxee@d aevéra1 hundred ppme

' A‘samp;e traverse of 8 miles ;gngth along ﬁhﬂ.ﬁt; Barkér Creek,

south of the Gallingtonaﬁahmanteo Gu'mining'area. showsd a marked

risa in heavy métsl content in the Gamhrian aadimenta at the

Neirne Pyrite member, and the h&gher valuea aontinned in the ovepe

'lsing sedimentz. . o

| . Over 16O lina-miien of reaianal sample traversee have now .
bean completed aorose the exposea Kanmnntuo Group sedimenta on
the mainland, Prqliminary stuay.snawa that a relatively high _ 
heavy metal'backgrounﬂ'is present within ths metasedimenﬁa'in aﬁ
arca between Strathalbyn, B@ukunga and Galliﬁgtan. Thia ares.
includes the most important Cu bodies in the peglons The scace
-seﬁimants, although 1nc1uding pyritie blmek shales eqnivalent to
the Nairne Pyrite horizen, are law in heavy motels between -
‘IStrathalbyn and the Soutn ccaat. - _

- The Brukunga rermation, incﬁuding carbonacesun black

. shalea, is also dzvelapea in a basin B and NE of “rure. Tha fige) o

,aaticn in this area is net aeacciated with abnorral h@avy~meta1
consentrationa, 7 e L L '

{34) gg;ggg_zgggﬁ_a_a§  Cu, Pb'and,ﬁn*gnamaiiea were obtained
in a zone 20 milea long, adjacent to the ?alner rault searp whiah
forms the NE limit of the Mt. Lofty Ranges. Small Fb Bn bodies
ocour in Lower Oambrian‘Limestcna in this zone. &u is. asaociated

with black shale (schist), quartm veins and basic réeka inoluding
amygdaloidal andegites. ' )

N
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(111) W A zons of granite :Lmruaivoa and granitisac\
' ‘sediments extends from mwvay Briﬂg;e Lo Angasten. The rocka in
this zone are gwwny low in heavy metalss

(iv) asl Rogk
roeks awsy from Palmer fanlt area, am aeapolitiaea mismaiorits
dykes NW of Brukunga, A4id not’ show a‘bnm*aal heavy metal contentse

Exmnsive smpling of basle i.gneous

Qeeently;pwite-@mé@emeé mineralisation was noted (TG
Olliver pers. comm.) is aséoeiatien with seapolitised. miemdiénh
ite’ during diamond dx-ulzng at Ansaston; maxmum Cu va:maa wers
300 PePeits '

(vt) oI .
the vicinity of an aercmagnetic anomaly near Bawealey ahowed. a tu
'zmomaiy. and éne Hines Daparement drill interaectian in primary
. sulphides assayed over 1% Cu,” This mineralisatién is eesociated

A gessan eutcz'op 1n

with pyx*me and magnetite aa& 15 meatea on a reg#.onal fraatum
- systems ‘ S v

(vis) clemantgt Reoently drill core from. Bruk'ungé
and suvfaee samplea aeross t}m Nairne z’yx'it:a member at the Mt

Barker Greek were analys@d apect:ros:rayhicsany foy t.ha euly;haphﬂe
elements Bi, Cd, Ga, Ge. ‘Hg, In, Mo, 8b, Sn; as well as Aus '
Resulba were as followm- Au, Cd, G, In wera lenss than 2 p;p.mc
sn wes generally less then 2 and parely 10 paysm, Bi gan&rally 5
DeDPeRe Or lesss MNo reaches a maximum a:r 80 :gepem. in the @111
section and 250 PePeidte in the cmek: seet:len. Mo 15 aese@iuted
with Hg (up to 1,2 pepente) '

Wa Gaochamical resnlta and their z‘elationahi;;s Lo
‘pegional ‘geology have so.fw» :;ot pmveﬁ any extensive atretﬂpm
- mineralisation approaching 'eraf*g‘mae.-- Purther m'oapeetingié
recommended alcong, and aﬁaacent to, ma:iox' fractare aystems on

the mergins of the high temperature gones of ragicmal metamerphiam.

' Ovoer 2,1@0 aurraﬁé'énd drill »h'ole bulk rock Vsamplee or

. Cambrain stratigvaphio units have been coliected and analyeaad}
_rz-om a‘bcmf. 50 measured sections or ﬂrill twlea. 8ix of tlwaej



'f;ssetians extena rrom baaal to Hidﬂla Camhri&nw %héfﬁéﬁﬁ;ﬁgéﬁ\gré~\;:
| genemlly reatricted to. fnw basa:l. aambman- f B
o - Cu~Zn annmalies wara abtaineﬁ in fﬁrﬁugineue anﬁ mansan£t~
--ayaua autarapa af the baaal Gambrian at Kulpara, !orae ?eninaula'
One halﬁ was arillea 1n 1960 rQVaaAe& a8 weax leaa anamaly at ﬁhe
bnsa of the GaMBri&n.TAL~ AR j ,' R _'-AJ 'h_wi vf:] o
o chawal or int@reat in 1961 in.tha Ediaearaiﬂh~A3.rield,‘ g ”"
“which aeeura aﬁ the b&se of the caMbrian, led to the adbaequent

' ‘_{‘wide&pread 3eaehemical inveatigatian of thi& atraﬁigraphie R

‘.1:pﬂsition¢ Ths degaaita are ot hha ﬁiasiseipyi Vall&y T"ys (Nixen;
_j1965)~ The 1nweatigation ahawaa that larse areaa or the baaal
»zjﬁambrian 1n tha Aﬁslaige miegmaaynaline have a gaoehemieally"high
f Pb; Zn and aa content; ganerally aevarel hundreﬁ‘v;pam. Pb ana ff_‘
$:ooeaaicnally mﬁreq; &w&ma alaa exiat with.less bhan 30 p&p.m Bb. :‘ .
At Sellicke Hill near Aaazaiae anamalua of up to 5000 ppms Po N

| wure 6htﬁinea. Ths laad anﬂmaliea eacur in calcareoua anaﬂalmmia j i

tic siltatonea abave th@ baanl claatie unit mnﬁ belﬁw ﬁhe thiek

‘earbcnate aaquence which 15 frequently aelitic 1n,1ts 1ower
”uembema., The mut.az- ('mamaon, 1965') haa mttri‘hutad the: h.igh ma

‘,cantent te contemparaneana ﬁuriahmant of thﬁ damhrian aaaimants

e 11naaments av thair 1naaraacticns 1n aiaplric areaas 5;}”

by exhal&tive #olntions er gases which were 1n$rodueed alnng f’

_ " 1 Cu anomaliea oeour in the gﬁean facias of tha ehale 07@r~
‘t; lying the L@wer caubrian earbonaﬁe aeqnanee ? Similar weak Gu .
'T,Aanomaliea are: aasaaiaeea with graan shale anﬁ aolomita 1nterbeds
- 1n.the Balearaeana Formatzén in the Hidﬂlﬁ Cambrian‘- Tracea or
:'3Cuﬁ53 and gnlana are praaent. T e
stratiférm Cu. aseoeimtion with a thinVQreenvahale unit and

'aolamiee in & barr&n rea ailtatons saqumnce 1& uidzspr@aﬁ (Harwitz S

;1962) in the Gentral F&inaara Ran&es 1n ths Bpper Proteroaaic ;"

',-]_(ﬁilpena ﬁmaup) sequenee, cn eantenﬁ af the green nhale ie

f. frequenﬁly 2009 pePalle’ ana or tha rea siitstone, 30 p;p.m.; Tvaeas
-cf ehalﬁopyrite'an& chalcoaita ave preaant 1n tn& dolamlte¢A Ths :
- g:-eat lateral extent of the mineralisation 1maeanes ‘that n we

“;pen@een%amporaneaua wiah sadimentatiana




s,

RENCRE

aom-mz, Res 1962 (a) m Geology of me ﬁx*z?owie uilitary shsez.

NIXON, LG, 1963

THOMSDN, , ByPe, 1962

. Geo.l.. Surva 3;Auat¢ Rspt‘ Irwastigations 21;»

E The miacm'a mneral Fiﬁlﬁo T . ‘
Proceecun.g a;uat. I.m.m* }Xo. 206, pm93ﬂ112, -

e

Lead mstx-munon in Basal e:mbrxan
: Sedimenta » Smt.h Austmlm.
'Quart. Gﬂﬁln Notes mn 3, July 19624»«

G&Dln ‘8m¢ $euth Auatp - o \
- s
r N .
.. o - T o ._' N
< s
e ST
iS4 P -
‘ - N
i . E ks
N
: N ‘! . kS
’ ..{ ~ S
+ - N AR
B a
. A Lz
s
_\\&\ .
. . @ =
— ; :
' ’ L 55
e
L s
.
Yoo
o
..
hl -
1 o
P
PR
.
T ’ . /\.,' )
i aem T
N ’ s .
. E
e '
S
- =0 ‘ -2 -
- N -
, . * E L;, g
- ('\‘: ~ -
O —



	Report Book 60/4 - Source and Distribution of Heavy Metals in Cambrian and Marinoan Shelf Sediments in South Australia - 6 January 1965
	Contents


