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FIRST GEOLOGICAL & GEOCHEMICAL REPORT
ON THE SELLICK HILL AREA
FOR THE PERIOD JANUARY TO MAY, 1967

ABSTRACT

The Lower Cambrian rocks of South Australia
contain a number of stratiform lead, zinc and copper
deposits. Work at Sellick Hill has indicated that
a massive Archaeocyatha-bearing limestone carries
anomalous amounts of lead and gzinc.

also

Basal arkose-siltstone beds/contain high lead
concentrations. Geochemical exploration techniques
are being used to assess the economic potential of
the area.

INTRODUCTION

The first reference to mineraligation in the Cambrian
sequence at Sellick Hill is given by H.Y.L. Brown (1908) in the
Record of Mines., Brief mention is made of a small silver-lead
prospect south of Aldinga and the Barritt's Mine and Queen Mary
Mine north of Normanville. R. Rowley (41955) reported on the
lead mine, now called Pipeline Prospect, situated west of the
Myponga Reservolr pipeline, two miles south of Sellicks Beach.
J.E. Johnson (4962) focused interest on the Sellick Hill region
by discovering anomalous lead values in the hasal arkose-silt-
stone members of the Mt. Terrible Formation. This discovery
resulted from systematic rock sampling through the State's
Cambrian sections. J. Verhofstad (1963) reported in detail the
local geology of the area and B.J. Taylor ({96&) carried out
local geophysical investigations.

The regional geology of the area was first published
by R.B. Wilson and £.W.G. Whittle (41953) in their mapping of the



Yankalilla and Jervis one mile sheets. More detailed mapping of
the Cambrlan exposures was carried out by C. ibele and B. McGowra:.
(1958)+ R.C. Horwitz and B.P, Thomson (41960) mapped the north-
ward extension of the Gamfrian on the Milang one mile sheet.

The present exploration programme was begun in
January, 1967 to fully investigate the whole Cambrian seguence
exposed from south of Willunga to Normanville, a strike length
of cver\15 miles with a width of 1 to 1% miles.

The work to date is in the orientation stage, gathering
basic data., At this stage it is difficult to give any opinions

on the economic potential of the area.
LOCATION AND ACCESS

The area lies about 35vmiles south of Adelaide and 1s
easily reached by bitumen and gravel roads from the coast road
south to Cape Jervis. (see Locality Map $5900). Most parts of
the area are:;ccessible to Landrovers butiaalking is reguired in

the more rugged regions near the coast and in the larger creeks,
CLIMATE AND PHYSIOGRAPHY

The climatic conditions at Sellick Hill are much the
same as those experienced in the Adelaide region.~ Rainfall is
lower, being of the order of 20 inches per annum on the western
relatively barren side of the ranges. To the east of the coastal
ranges, in the region of Myponga, the rainfall is much higher
producing a dense secrubby végetation cover,

The area is part of an uplifted Pre-Tertiary peneplain
consisting of highly folded Archaean, Proterozoic and Palaeozolc
form.tions dissected by subsequent cycles of erosion. The north-
west boundary of the region is marked by the northeast trending
Willunga Fault scarp with the Willunga Basin containing Tertiary
and Quaternary rocks to the northwest. (see Drawing 67~u00).
Rugged relief predominates, with steep-sided hills reaching
1,000 to 1,400 feet above sea level, Deeply incised streams
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have cut into the Proterozoic and Cambrian rocks and Recent
aliuvium producing numerous waterfalls and‘remnant stream
terraces. Wherever the Cambrian rocks reach the sea, cliffs
some 200 foot high have formed., Drainage trends in a northwest

direction across strike towards the sea.
™ GEOLOGY
The following brief description of the geology of- the
area is based largely on the work by C. Abele and B. McGowran

and on B. Daily's later revision of the stratigraphy. (see
Drawings 67-400 and 67-407)

Stratigraphy

The stratigraphic sequence is shown below.

QUATERNARY Clay and gravel alluvium

TERTIARY Bryozoal Miocene limestones

PERMIAN Unconsolidated glacial sand ané boulder clays
LOWER Carrickalinga Head Formation LKOft.

CAMBRIAN

Heatherdale Shales 950ft.,

: : mottled upper limestone
FPork Tree Limestone hOoft.
’ massive Archaeocyatha
limestone 800ft.

Sellick Hill Limestone 700 - 4 ,200ft.
Wangkonda Limestone 4LOOft.
ferruginous sandstonc
Mt. Terrible Formation (siltstone 200ft.
arkose LOft.
UPPER Wilpena Group - shales and flaggy
PROTEROZOIC quartzites

Upper Proterozoic

Wilpena Group
These rocks consist dominantly of light brown to green -
siltstones, shales and flaggy quartzites. Massive,50 foot thick

quartzites with a tendency to lense occur in the sequence. The
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rocks are laminated with the coarser quartzites showing frequent

cross bedding. Towards the southwest the beds become more

calcareouse.

Lower Cambrian

The onset of a new sedimentary cycle is marked by the
appearance of a thin arkose unit which begins the deposition of
the dominantly carbonate~rich Cambrian sequence. Dally (1963)
believes that this arkose is a transgressive unlt deposited under
full marine conditions over the muds and sands of the Wilpens
Group., Thomson and Horwitz (1961) suggest that there is a dis-
conformity between the Proterozoic and the Cambrian in this region.
Mt. Terrible Formation

This formation consists of three separate units. The
basal part of lowest member is a 4O foot thick, cross—bedded
arkosic grit with thin silty partings. The upper part of this
lowest member grades into sandy siltstone with thin beds of coarce
sandstone., This position was found to contain anomalous lead
values at Sellick Hill by J.E. Johnson.

Overlying the arkose member is about ZOOéfeet of dark
grey (yellow Weathering) siltstone which in turn is followed by
50foot of cavernous and ferruginous siltstone (The Hyolithes
sandstone of Abele and McGowran (1959)).

Wangkondqggimestone

This is a JOOft. thick,massive, mainly blue-grey
recrystallized limestone with a median calcareous sandstone band.
Towards the top it grades into a calcareous sandstone. Dailly
(1963) states that the contact between the Wangkonda Limestone
and the Sellick Hill Limestone is a cut and fill contact.
Sellick Hill Limestone

This is a very persistent formation which is easily
éraced over the entire area, It consists of alternating bands
of pale or dark grey crystalline limestone with buff shaly bands.
These bands vary in thickness but average about 2 ~ 3cms. with
some extending to 10cms. The calcareous layers are variable in

thickness and show pinching and swelling, probably due to their
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growth from the amalgamation of concretions in fine muds. The
base of the formation is sandy becoming more calcareous upwards.
Weathering produces a characteristic serrated surface. The
thickness is variable but is between 700 to 1,200 feet at
Sellick Hill.

Fork Tree Limestone

This limestone occupies the largest proportion of the
outcrops of Cambrian rocks in the region. This is of economic
importance because of the apparent associstion of lead-zinc
mineralization with the upper part of the formation. The lower
member of the Fork Tree Limestone is commonly massive, light grey
to moderately dark blue on fresh surfaces. The rock weathers to
a pale grey or brownish colour and often has a thick ovérlying
crust of calcmete. Generally the limestone is very pure, finely
crystalline with greater than 90% carbonate minerals. Lbundant
Archaeocyatha fossils characterize this member which is about
800 feet thick at Sellick Hill. |

The mottled upper limestone member consi§ts of dark
blue-black angular lumps of limestone surrounded b& yellow-brown
calcareous shaly material. The rock appears to be an intra-
formational breccia or conglomerate. Thickness varies from 50
- to0 100 feet. This member is very choracteristic in the field and
is impdrtant in mepping. The two’largest.lead deposits; Barrit's
Mine and the Pipeline Prospect occur in fractures or shears in
this rock.

Heatherdale Shale

This formation was divided into two members by G..
Lbele and B. McGowran but has been treated as a single unit in
this report. The base is normally sharply defined from the top
mottled limestone member of the Fork Tree Limestone by changes
due to weathering. soft,

The Heatherdale shales consist of WM. /highly
weathered, brightly coloured red, pink, yellow and orange shales.

with the lower40 to 15 feet composed of fine-laminated flaggy



-6 -

limestcne bands. Towards the middle of the formation, there are
large nodules of dark blue limestone, Small black phosphatic
nodules occur in the upper parts of the formation. Exposures
in the new road cuttings show that the unweathered rock is

garboneceous and pyritic.

Carrickalinga Head Formation
~ This name was given by B, Daily (1963) to a sequence
of olive-coloured, alternating greywackes and shales exposed

at Carrickalinga Head and at Myponga Besach.
Permian

Flat-lying sand and boulder clay of glacial origin
covers various parts of the area, eé@écially the central and
southern portions.

Tertiary

Cambrian rocks on the south-eastern edge of the

Willunga Basin aré unconformably overlain by thin Miocene

bryozoal limestones.,

Quaternary

These deposits include the coastal sands and dunes,

alluvial clays and gravels and calcrete horigons
Structure

The fossiliferous Cambrian formations lie on the
western flank of the Myponga Hill-Little Gorge Anticline, shown
by Campana and Wilson to dominate the structure of the region.
The Cambrian is separated from the older rocks by the Black Hili
Fault, except in the arca north of the main road. The attitude
of the beds is controlled mainly by the development of a series
of southwest-northeast trending folds extending from the S.W. of
Carrickalings Hill to north of Black Hill. South-westwards
along strike, the area is structurally very complex, |

The beds at Sellick Hill are overturned to the west.
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Towards the southwest the beds become steeper and dip westwards
with the beginnings of a large anticline which plunges shallowly
to the southwest. This anticline continues until it is broken
by a transverse fault, roughly at right angles to the Black Hill
Fault, one mile east of Myponga Beach. The coastal section
northeast of this transverse fault is very complicated,Abele

and McGowran record the upper mottled limestone of the Fork

Tree Limestone being repeated by faulting here at least three
times.,

The northern portion of the region,between Myponga
Beach and Sellick Hill has so far received the most attention
in the current survey. The area to the south, between Myponga
Reach and Normanville is at present being investigated via
stream sampling. Thus the general structural plecture is that
the rocks of the region have been tightly folded along southwest—
northeast, trending axis and overturned towards the northwest.
There has probably been much thrusting of the Wilpena Group
rocks towards the northwest along the Black Hill Fault.

Campana, Wilson and Whittle (41955) discuss the
tectonics of the whole area. The tight folding of the Proterozoic
Canmbrian and Ordovician formations is thought to be the~resu1t
of an early Palaeozoic orogeny, The longitudinal Black Hill
Fault is probably of Palaeozoic age. During the Mesogzoic Era,
after the Permian glacial period, the relief of the area was
reduced to a peneplain. Numerous periods of tectonism in the
Tertiary, uplifted the old peneplain by some 1,500 feet. The
thrusting and uplift of the various blocks along earlier fault

lines resulted in the present day topography.

Mineralization

Thee are five localities where mining has been
attempted. From north to south, these are as follows:
1e The first deposit is situated about half a mile east
of the Sellick Hill HOtel and consists of a 60 foot

shaft and a shallow underlie shaft sunk on a
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ferruginous breccia? zone in Wangkonda limestone. To
ths north a long adit has been driven into the south
side.of a gully. This mines is probably the gold
discovery reported by H.Y.L. Brown in the Record of
Mines 41908, page 268. /A sample of the ore has been
sent for analysis.

2e Sellick Hill Prospect.
Two shallow shafts and several pits have been put
into a 15 to 60 foot wide,recrystallized calcite zone
in the upper part of the massive Archaeocyatha
limestone member ®f the Fork Tree Limestone. This
prospect is located about 2 mile south of the Sellick
Hill Hotel, The recrystallized calcite carries
disseminations and small veinlets of sphalerite and
galena. The deposit was rediscovered when the first
geochemical soil sampling line (1ine 1) was run
through the Cambrian section af Sellick Hill, The
soil overlying the recrystallized materjial contains
up to 400 p.p.m. lead and 200 pe.p.m. zinc, Local
background is about 20-30 De.DP.M, iead and 25~35 p.p.n.
zinc. This unusual material could be followed along
strike for over a mile and appeared to be located in =
definite stratigraphic'position. Latsf, during
stream sampling, similar material was discovered in
the same stratigraphic position in the large creek
northeast of the Pipeline Prospect (see Drawing
67-400), about two miles southwest of the Sellick HilT
Prospect. Dock samples of this material from Sellick
Hill, contain up to 300 p.p.m. lead and 1,400 p.p.m.
zinc., This deposit is probably that described as in
the Record of Mines 1908, page 189.

3 Pipeline Prospect
R. Rowley (41955) reported on this lead deposit which
is located nearly two miles south of Sellick Beach

and ¥ mile inland from the sea, close to the Myponga
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Reservoir pipeline, Galena-calcite lenses occur in a
joint or shear zone in the mottled upper limestone

member of the Fork Tree Limestone. The mineral

veins vary from % inch to 12 inches in width, strike

at 0300 and dip vertical to steep east. At créek
level on the western bank, a small drive discloses a
two to three foot Wide,ferruginous)shale~filled shear
zone carrying angular fragments of galena. Rowley
reports that a grab sample from the dump assayed
39,8% lead, 20zs, 2 awts/ton of silver, a trace of
gold, less than 0.001% bismath and no zinc. No
sphalerite was found at this deposit. The other two

deposits occur in the area between Myponga Beach and

Normanville which is now being explored. Their exact

location will be recorded on a later map.

Queen Mary Mine

This mine is situated 3% miles north of Normanville,
Pour shafts have been sunk on one to twq foot thick
coarsely-crystallized calcite veins in Fork Tree
Limestone. No ore minerals could be found in the
waste dumps. The mine was probably a prospecting

venture (Record of Mines 1908, page 192.)

Barritt's Mines

The mine is the largest of the three known lead deposi
It is situated on the northern hank of a creek 2% mile
north of Normanville. The lode is about one to three
foot wide, strikes 035°N and dips 80° northwest..

The lode consists of a shear or fracture zone filled
with yellow shale breccia containing angular lime-~
stone fragments and nodules and blocks of/gngf

of galena. The deposit is of much the same type as
the Pipeline Prospect and similarly occurs in the
u?per mottled limestone members of the Fork Tree

Limestone. The dressed ore assayed 60% lead and

three to five ounces of silver per ton, Unlike the
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Pipeline Prospect, a small amount of sphalerite 1s
associated with the galena (Record of Mines 1908,
vage 165).

Lead mineralization occurs as small disseminations of
galena and sphalerite in limestones at Carrickalinga
Head. (Wilson and Campana). J.E. Johnson (pers.
comm.) has found lead and zinc sulphides in limestone

some half mile northwest of the Carrickalinga Hill.

GEOCHEMISTRY

Sample Preparation and Analysis

Rock samples are crushed and soil and stream samples seived
through the -80 mesh seive and this fraction submitted for
analysis to AMDEL. The samples are treated with perchloric acid
" and the metal content determined by the atomic absorption
spectrophotometer. Initially the orientation soil, stream and
rock samples were tested for copper, lead, zinc, cobalt and
nickel. The results indicated little variction in cobalt and
nickel values through the Cambrian sections (see Drawing 67-4O7).
Subsequent samples have been tested fbr copper, lead and zino
only. To dgte 431 stream sediment samples, 574 soil samples and

51 rocks samples have been collected and the resuits received.

Rock Sampling

The geochemical investigation at Sellick Hill began with
close rock sampling at 5 foot intervals over the best lead
anomaly discovered by J.E. Johnson (Anomaly C). This anomaly
occurs at the contact of the basal arkose with the overlying
siltstone of the Mt. Terrible Formation. At>this position
anomalous lead values (460 p.p.m. lead) occur in § inch thiok,

ferruginous veinlets developed in a 2 to 3 foot wide, shaly



- 141 -

fracture zone. The overlying siltstones, for a thickness of 20
feet, carries an average of 85 p.p.m. lead and 70 p.pe.Mm. zinc.
One 5 foot section of the siltstone gave 5,600 p.p.m. lead and
350 pePeMme zinec. This horizon wherever sampled northeast of the
‘main road invariably contains anom=zlous lead values. Samples of
the ferruginous veins and the siltstone have been submitted to
AMDET, f;r petrological description.

A rock sampling liune, 120 foot long, was carried across
strike of the recrystallized zone at the Sellick Hill Prospect.
Chip samples were taken at 5 foot intervals. The average rock
background values for the massive Fork Tree Limestone Waé 10
PePsms lead and 20 p.p.mes zinec. The 15 foot wide recrystalllized
zone contained up to 300 p.p.m. lead and 1400 p.p.m. zinec. The
soils overlylng this deposit contain up to uOO P.p.m, lead and'
200 p.p.m, zinc. The results of rock sampling carried out con-
currently with the initial soil sampling on lines 4 and 2 is
shown in Drawing 67-407. Generally the soil overlying a parti-
cular bedrock shows a similar lead content as the bedrock.

The mobility of zinc is shown by the wider variation between
bedrock and overlying soil analyses. Soil line 2, however, shows
mach less lead in the solls overlying some bedrock samples., Both
the Wangkonda and Fork Tree limestones show anomalous lead and
zinc values. A4Anomalous lead values occur in the Mt. Terrible

Formatione.

Soil Sampling

The soils sampled at Sellick Hill on ridge crests are dom-
inantly zonal; i.e. residual and controlled in their development
by the nature of the climate and the type of vegetation cover.
In areas of steeper gradient the soils are more colluvial in
type. The zonal soils developed are typical of a moderate
climate with rainfall less than 30 inches per year. Chemical

weathering and leaching proceed slowly and the development of
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a differentiated soll profile is rarely complete. The calcrete
present in the region is characteristic of soils developed under
these conditions.

Orientation soil sampling (Lines 41 and 2) was carried out on
hill crests north and south of the stream draining J.E. Johnson's
lead anomaly. These lines, sampled every 4100 feet, were run
east from the main road across the strike of the Cambrian rocks
and carried 41000 feet into the Proterozoic rocks. This survey
provided the necessary data to design a full scale soil sampling~
survey. Where possible flve samples were taken at each sample
poirt.

These samples were : 0O - 1 inch

1 =12 inches ) soils

below 12 inches

calcrete

rocks

bedrock
As a result it was found that in most cases the soil overlying
bedrock reflected the metal values of the bedrock.f Sampling on
Line 2 especially showed that the deeper sampling (41-12 inches)
was preferable because of the increase in metal content with
depth. These facts substantiate the idea of the soils being
dominantly residual when sampled én the hill crests. The -80
meéh fraction of the soils was analysed because this size is
believed to provide the best contrast between anomalous and
background values in most environments. The results from test
soil lines over mineralized areas have shown this to be correct
for the Sellick Hill region.

Some of the more calcareous formations have a one to
two foot thick cover of calcrete. Of 418 calecrete-~-bedrock pairs
analysed, 16 showed that the calcrete contains much the same
amount of lead as the underlying bedrock. The distribution of
zinc, as expected, is more erratic,

The soil overlying this calcrete cover contains lesser but

gimilar lead values as the calcrete. The zinc and copper values
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are enhanced in the overlying soil., Two examples are shown belov

Sample 2/14L Cu Pb Zn  PeD.m.
0 - 4" 15 30 50 a1242/67
4 - qon 15 30 45
calecrete g b 95 10
bedrock 5 95 15 ®12L5/67
Sample 2/17 Cu Pb Zn  DeDem,
0 - A" 15 70 50 G125L/67
1 - qm 15 75 50 .
calcrete <5 95 12
bedrock <5 105 10 ™1 257/67

*4 = less than

The basic soil data obtained in this survey is shown

in the table below.

Sellick Hill Scoils Pb zZn Cu Co Ni ©Ppep.m.
Background 20-30 25-35 10~15 10-20 15-25
Threshold 50~60 60-~T70
Anomalous #* »60 > 70

* > = greater than

An interesting feature of this study is the sharp
geochemical change at the disputed base of the Cambrian. The
Upper Proterozoic rocks are low in trace elements compared with
the overlying Cambrian rocks, the division being in the region o:

the base of the arkose member.
8Stream Sediments

In the initial survey, bed gravel samples were colleqgte:
at approximately L4OO foot intervals in the stream draining the
original lead anomaly and the stream north of the 01d Sellicks
Hill Road. The sample interval was cut to 100 feet downstream
from the outcrop of the Mt. Terrible arkose~siltstone and the tol
of the Fork Tree Limestone. Ta» samples from the stream draining

Johnson's lead anomaly were split into six size fractions.
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-9 + 46 Mesh
-16 + 32
—32 + 60
-60 + 415
-115 + 250
-250

Each of the three coarser fractions was ground and seived througl
a =80 mesh seive and then sent for analysis with the three finex
fractions. Half of the sample points in this creek were double
sampled in two closely?spaced places (A & B) to determine
repeatability of the various fractions.

The results show that the coarser fractions contain
slightly more lead than the fines (see examples below).k Zinc
increases witﬁ the coarseness of the fractions.

Sellick Hill Stream Sediments

Sample Point 72 . Sample Point 73
@1584-1595 @1 596~1607
.Pb Zn Pb Zn
A B A B FRACTION SIZE A B A B
60 90 4O 30 -9 + 16 | 9 60 15 12
60 70 35 20 -16 + 32 75 55 12 10
70 50 35 18 ~32 + 60 80 55 40 10
70 55 25 12 -60 + 115 70 70 8 8
70 55 418 10 -115 + 250 70 60 8 8
60 50 18 12 -250 60 60 10 10

Anslysls repeatability of the finér material was better than
that of the coarse fractions. /s a result it was decided to use
the -80 mesh fraction Jor further stream sampling work. The
lengths of the dispersion trains for lead and zine in the creeks
are about & mile. In this geochemical environment, in coﬁtrast
to the Lyndhurst region, chemical mobility appears to be more
important in the dispersion of metals than mechanical movement.
To determine the extent of mechanical mobility, bulk

gravel samples of 2-31b., weight were collected downstream from
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the outcrop of the top of the Fork Tree Limestone. The samples
were concentrated by panning and the concentrates examined,
crushed to -80 mesh and then sent for analysis. A normal -80'
mesh sample of the bed gravel was also submitted. The results

are pioitted in Diagrams one and two (S5891 & S5890). The panned
concentrates show an increase in lead content in all cases
possibly indicating that the lead travels as grains of galena

or as afisorbed ions on hydrated iron or manganese oxide grains

in the bed gravels. Samples 56 and 41413 are from streams draining
known mineralization. (56 down from the Sellick Hill Prospect,
113 Gownstream from Pipeline Prospect). Panning of the bed gravel
of these streams has concentrated the heavier mineral grainse.
Both lead and zinc values are magnified. The zinc values however,
do not show the effect as well as the lead, probably because much
of the zinc is presently absorbed on the lighter clays and
 organic materials which are lost in panmning. Only the zinc
adsorbed on hydrated iron or manganese oxide grains

is retained. .

Visual examination of the concentrates showed that six
of the 22 treated contained small fragments of metallic lead
Erobably derived from shooting in the area. Diagram one shows
the samples which contained this lead. Samples 60 contained
some 10 to 15 fragments.

FProm the plotted values it can be seen that there is
a marked increase in the lead content of sample 60 but in the
other cases, where only one or two fragments of lead were notedg
the effect is negligeable. Sample preparation will probably
remove much of this lead, because most of the fragments seen were
coarser than -80 mesh. It will also be noted that high lead
values from mineralized stream gravels are matched with high
zinc values, Thus a high lead with low normal zinc would be a
suspect sample and possibly contaminated., Sample 223 contains
both lead and zinc high values and probably drains through a
mineralized area, The sample was taken in the fourth creek east

from Myponga Beach.
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Plans 67-330 and 67-33%1 show the distribution of
lead and zinc in streams draining the Proterogzoic and Cambrian
rocks between Willunga and Myponga Beach., Streams draining
past the Sellick Hill and Pipeline Prospects curry anomalous
lead ard zinc values.

An interesiing feature is the high values upstream
from the Pipeline Prospect. Soil sampling here indicates
another lead-gzinec anomaly uphill from the small anomaly over
the actual prospect. Further work will be done here to delineate
this new anomaly.

go far the area between the main road and Myponga
Beach-is geochemically and structurally the most interesting.
North of the Sellick Hill Prospect the main feature of interest
is the high zinc values in streams draining off the Proterogoic
rocks north of Mt. Terrible. The next stage of the investigatio:.
will be to run soil sampling lines along the ridge crests in
these areas so as to narrow down the anomalous areas.

From the stream sampling done so far, the background
values for lead and zinc in bed gravels is 4O p.pjm. for both.
Threshold values are 61-90 p.p.m. for lead and 71-100 for zinc,
Anomalous values for lead are greater than 90 p.p.m, and ziac |
are greater than 100 p.p.m. zinc, %

The geochemistry of the area is complicated by the
aerial application of superphosphate, a sample of which containe.
15 pep.m. lead and 350 pe.p.m. zinc. Roadside rubbish~dumps are

another source of contamination. -
GEOPHYSICS

Results from the five geochemical soil lines put over
the Sellick Hill Prospect proved that the soil over the recrys-
tallized zone carried up to 4OO p.p.m. lead and 200 p.p.m. zinc
for well over 3,000 feet along strike. Two short geophysical
lines were carried out along geochemical s0il lines nine and

eleven to investigate this zone. Line nine passed through the
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centre of the geochemical lead high and line eleven passed

across the thickest pert of the recrystallized zone, Appended

is the minute by B.J. Taylor (Geophysical.Assistanﬂ on the result:s
obtained. The geochemical soll sampling indicated that lead was
present in greater concentrations than zinc. ILater rock sampling
however, showed that zinc as sphalerite, is more important

(1.0 chk s amples contained up to 1,400 p.p.m. zinc). Cheap
wagon drilling will be necessary to Ifurther investigate this

zone as geophysical methods are limited in case of sphalerite
mineralization.

The geophysical results are illustratéd in Drawings
67-162 and 67-163.

_CONCLUSIONS AND RECOMMENDATIONS

At this stage the work carried out at Sellick Hill is
insufficient for any estimation of the economic potential of
the area. Certain pertinent facts, however, have gmerged from
the study. The work has verified and extended the strike length
of the anomalous lead values occuring at the arkose-siltstone
contact of the Mt. Terriblec Formation. The work has also indi-
cated the presence of anomalous lead and zinc concentrations in
certain parts of the Fork Tree Limestone and to é lesser extent
in the Wangkonda Limestone.

The unusual recrystallized calcite bed? 1n thé massive
Fork Tree Archaeocyatha limestone member carries disseminated
lead, zinc and iron suldrides. The physical and chemical natune
of this bed may have hslped in its easy crystallization during
the folding of the early Palaeozoic orogeny. During this folding
some of the lead and lesser amounts of the zinc were probably
channeled off into.joints or shears available in the overlying
mottled limestone member, Thus regions of extreme folding and
shearing of the limestone would be the best areas for the
formation of economic ore bodies. The fact that the structurally

complex region to the southwest of the new road has several
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Delle | ' 82 | 6’4
TO THRE SENIOR GEOPHYSICIST. EZPLORATION GEQOPHYSICS SECTION:

Geophysical Investigations of Geochemical Anomaly = Sellicks

Induced Polarization, Self Potential and Magnetic methods
were used between the 5th and 7th April on two lines on which
geochemical investigations had been carried out in the vicinity
of Sellicks Hill (8 e The -
geochemical samples exhibited an anomalous amount of lead:
associated with a recrystallized section of the Forked Tree
Limestone bed and geophysical work was requested to determine
whether these methods would delineate the amount and extent of
mineralizatione.

t

The accompanying.drawings Nose 67=-162 and 67-163
display results of the geophysical surveys together with a
geological cross section. The lines were centred near the
centre of the geochemical anomaly and positioned in a gemneral
eastwest dlrection approx1mately at right angles to the strike
of the bedss

From the I.P. contours it c¢an be seen that the area
near the recrystallized limestone is of a very high resistivity,
while on line 9/3 there is a slight increase in percentage
frequency effect. The - resistivity is extremely high (reach=
ing » 5000 ohm-metres) suggesting that the recrystalllzed
- rock has an extremely low porosity and that there is no
continuity between centres of mineralization sufficient to

. increase the conductivity to any extente Disseminated sulphide

mineralisation may be present but the rock aeting as an
electrical insulator would prevent the over-voltage phenomenon
on which the I.P« effect presumably dependse The frequencey
effect values show a considerable increase to the west, which
is probably caused by the Eeatherdale Shale bed contalning
pyrite and graphite.

The Self Potential profiles show a steady negative
gradient towards the shale bed. This is also probably caused
by the presence of pyrite in the shalee

Magnetic profiles display variations of up to 200 gammas,
but the variations cannot be related directly to the geology
as mapped, and are probably caused by small variations of
magnetic minerals within the rockse

It is concluded that the I.Pe method could be used to
locate the recrystallized material of the Forked Tree
Limestone bed if this is concealed by overburden, but that
disseminated mineralisation cannot be detected within this
material because of its physical nature.

BJTPAL

. : : o g
12/4/67 Geophyeical Assistant
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