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1. SUMMARY

730004

•

•

Reconnaissance mapping, rock chip sampling and stream - sediment geo­
chemistry over part of the Smithton trough have been completed. A
density of 1 stream sediment sample per 1 to 2 square km. as been
achieved. Mapping has shown that the Smithton trough is a fault
controlled basin which can be divided into three structural and litho­
logical domains. Geological correlation between domain is poor owing to lack
of outcrop and marker horizons. Lithological types include black carbon­
aceous shales, quartzites, chert, dolomite, siltstones and basic
volcanics.

Two lead-zinc stream-sediment geochemical anomalies have been obtained
at Julius River (340 ppm Pb, 2500 ppm Zn) and Stephens Rivulet (440 ppm
Pb, 1000 ppm Zn). The Julius River anomaly has been followed up with
limited soil geochemistry and geophysics. A very restricted soil anomaly
was obtained over a strike distance of 100m. No follow up has been
conducted over the Stephens Rivulet anomaly to date.

2. INTRODUCTION

The Rocky Cape Shelf basin shows a number of similarities in geological
and tectonic setting to the Selwyn Basin, Canada, which contains major
shale-hosted lead-zinc deposits. Legge (1981) outlined a number of
lead-zinc anomalies in the northern part of the license area which were
confirmed by a recent computer study of old -80# stream sediment data .
The report outlines the progress of reconnai.ssance exploration activities
over the period from July 1981 to 30th June 1982. The principal target being
shale-hosted 1ead-zinc.minera1isation of the Selwyn Basin type.

3. CONCLUSIONS

1. The Smithton trough shows a remarkable similarity in structural
setting and lithology to the Selwyn Basin in Canada.

2. The Julius River lead-zinc anomaly is a seepage anomaly.

3. The intense aeromagnetic anomalies bounded by the Duck River and
Julius River faults are caused by basic volcanics.
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4. RECOMMENDATIONS
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•

•

1. The on-strike extensions to the Julius River anomaly should be
followed up in detail since the seepage anomaly obtained indicates
the presence of lead in the "system".

2. The Stephens Rivulet anomaly warrants detailed follow up.

3. Infill of areas not covered to date by mapping and reconnaissance
stream sediment sampling at a sample density of 1 per square km.
should be undertaken.

5. GEOLOGICAL SETTING OF THE SELWYN BASIN

The Selwyn Basin is a major tectono - - stratigraphic feature extending
1300 km from British Columbia to Alaska and is of Palaeozoic age. It
contains approximately 20 shale hosted lead-zinc deposits totalling
900 m.t. at a minimum combined grade of 9% lead-zinc.

The basin is bounded by coeval carbonate platforms and consists of a
thick sequence of black-shales some of which are calcareous. Near the
base of this sequence, the Faro deposit occurs at a change in style of
sedimentation, specifically from carbonaceous to graphitic shales.
Higher up in the sequence, the Howards Pass deposit is located near
the margin of the McKenzie platform, where sedimentation is characterised
by cherts, argillaceous limestones and cherty mudstones. Further sedi­
mentation was dominated and controlled by rift faulting causing the
development of sub-basins within which carbonaceous shales and coarser
clastic material (eroded-black shales) were deposited. The Tom and Jason
barite Zn - Pb - Ag deposits are located in this horizon. The Cirque
deposit occurs in a similar, possibly 3rd order, fault-controlled basin
within the Akie trough.
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Figure 1. Generalised section through the Selwyn Basin.

Post Mississippian history is complex, dominated by tectonics and
granite emplacement. The favoured origin of these deposits is brine
development by simple diagenetic compaction.

The general exploration features can be summarised as follows:

1. Palaeozoic age.

2. Thick sequences of shales to act as source rocks for brine generation.
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3. Metallogenic province.
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•

•

4. Carbonate shelf along a hinge line to develop an adjacent "strjived"
basin which would contain chemical sediments.

5. Lineaments, hinge lines, active movements.

6. Presence of graphite/carbon.

7. Stratigraphic and chemical changes within the basin.

6. HISTORY OF PREVIOUS INVESTIGATIONS

The northern part of EL 1/77 has received little attention owing to the
lack of known mineralisation. This area has been included within regional
geochemical surveys but no detailed work has been conducted.

6.1 Pickands Mather (PMI) EL 12/65

During the mid - 1960's, PMI conducted an extensive regional stream
geochemical survey over EL 12/65 which included the Smithton trough.
A number of geochemical anomalies were outlined and later resampled
since differing sample number sequences appear on their plans. No
further work was undertaken.

6.2 Anzeco EL 6/72

Anzeco conducted a panned concentrate survey and mapping- programme
over EL 6/72 to search for tungsten on the premise that the dolomites
and dolomitic sediments appeared to be similar to carbonates observed
on King Island. Approximately 100 samples were collected and ana}ysed
for Cu, Pb, Zn, Ci, W, Mo, Sn. A number of anomalies were obtained,
the majority of which were attributed to Tertiary sediments and black
shales. One or two tungsten anomalies in the Trowutta area were
recommended for follow up.

6.3 ESSO EL 2/73

ESSO conducted an airborne INPUT survey in conjunction with heli­
copter-borne geological follow up. A number of INPUT anomalies were
obtained and attributed to black shale horizons.
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Reconnaissance follow up of a panned concentrate anomaly in the
Blackwater Rivulet and a low level aeromagnetic survey Qverthe Frankland
magnetic anomaly have been undertaken. Four panned concentrate and
stream sediment samples were collected in the Blackwater Rivulet
and low order tin anomalies obtained. Extensive Tertiary gravels
occur in this area and may be causative though sample profiles
through the gravels suggest not.

The Frankland aeromagnetic anomaly was gridded. sampled and ground
magnetics were completed. The magnetic anomalies obtained were
coincident with units of basic volcanics. Marginally anomalous
tungsten values were obtained .

7. GEOLOGY

7.1 Regional Geology

•

The two major sources of regional mapping within the Smithton trough
are Longman and Matthews (1961) and Matthews (1960). Their stratigraphy
can be summarised in Table 1.
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GEOLOGY
Stratlgraphll.-The stratigraphy of the area 1:5 summarized

below:
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Table 1. Stratigraphy of the Bluff Point and Trowutta Quadrangles
(Longman and Matthews 1961).

Structurally, they interpret the Cambrian rocks as being distributed
symmetrically around a major synclinorium trending SW from Trowutta.
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Reconnaissance field mapping and rock chip sampling has been under­
taken over the majority of roads in the northern part of EL 1/77.

7.2.1 Structure

The overall structural setting of the Smithton trough appears

to be of an initial basin whose sedimentation has been dominated
and controlled by two major NE trending faults, the Duck River
and Julius River faults. A third, parallel ERTS photo linea­
ment is apparent to the SE of the. Jul ius: River fault .

The style of faulting appears to be of horst and graben type and
has resulted in three structural/geological domains. Geological
correlation between the domains is poor owing to lack of out­
crop and lack of suitable marker horizons.

1. NW of the Duck River fault. The structural attitude of this
domain is ~haracterised by a regional NW bedding trend.
Moderate to' ~~e.~J? anticl inal folding is observed with dips
varying between 50 and 70 degrees to NE or SW. Repetition
of individual units is probable though confirmation is
lacking.

\... 2. Central domain. The central ~omain is bounded by the Duck
River and Julius River faults and is characterised by an
intense.aeromagnetic signature. This domain is interpreted as
being a downfaulted rift within which the greatest thickness
of basic volcanics has been developed.

3. SE domain. The south eastern domain is characterised by
gentle folding or warping about a NE axis. Abrupt changes
in strike direction are observed in the vicinity of the
Leigh River which may be attributed to either cross folding,
the margin of a basin or strike continuation of the Marrawah
fault. The stratigraphic sequence observed in this domain
has not been observed elsewhere.
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Rock type descriptions are given in approximate stratigraphic order.

Cambrian volcanics

The unit mapped as Cambrian volcanics includes basalt, tuffs and
tuffaceous sediments. It is most extensive in the central domain
but several outliers crop out in the southeast and northwest. The
basalts are typically fine grained and are composed of plagioclase,
pyroxene, chlorite, magnetite and are often amygdaloidal. Epidote­
carbonate veining is common at the Leigh River whilst native copper
and pyrite are occassionally observed. Scoriaceous textures are
common and in some cases pillow structures may be observed. Contact
alteration in the form of silicification is well developed at the
Leigh River outcrop whilst purple mudstones near the contact are
common to both the Kannunnah bridge and Leigh River outcrops. The
basalt has a high magnetic susceptibility and is considered to cause
the intense aeromagnetic anomalies in the area.

Cambrian? Grey and green to red shaley siltstones

These units are observed in the vicinity of the Julius River and are
fine grained argillaceous sediments which may be tuffaceous in part.
Their stratigraphic position is uncertain and may be related either
to the Cambrian volcanics or correlates of the siltstone - greywacke
succession. No positive evidence is av~ilable.

Cambrian? Siltstone - Greywacke Units

Siltstone - greywacke units are observed in the northwest and cent:al
domains and are considered to be correlates. In the central domain,
the unit is a fine graine~well bedded argillaceous rock varying to
a siltstone and occassionally contains clasts up to 3mm across. The
rock is usually well sorted and no grading has been determined. In the

_~ -. '---../\.. L,·,.~,_~

northwest, the unit varies in colour from grey to black, contains
minor disseminated pyrite and has a similar texture to the rocks
observed in the central domain. Lithic fragments have been identified
by ~trologjcal examination and a primary or reworked volcanic com­
ponent may be present.
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Dolomite breccia is only observed at two localities, in the Julius River and
at the Salmon River - Warra Road intersection. The rock is composed of sub­
angular to sub-rounded clasts of dolomite and chert set in a fine grained
dolomite matrix. It could represent either a fault breccia or a talus
fan type deposit. The latter is preferred and would support a growth fault
interpretation.

Chert

The term chert has been used purely as a mapping term to describe a suite
of highly silicified rocks rather than in the context of a chemical sediment.
Its outcrop is restricted to the SE domain. The rock is highly silicified
and varies in colour from white through grey to black. It consists of
irregularly alternating bands of what appear to be mudstones and dolomitic
sediments. Carbonaceous matter is common throughout the rock and minor
bedded pyrite is occassionally observed. Textures in the chert vary from
well bedded to conglomeratic. Small ovoid clasts? are common and are
reminiscent of an oolitic carbonate rock.

Stromatolitic structures composed of concentrically banded layers of grey
and white material have been observed, though not in situ. These probably
indicate a shallow water supra-tidal depositional environment.

The origin of the silicification is speculative. Although similar alteration
has been observed at the contact of the l.eigh. River basalt, the alteration
is slight whereas that in the chert is pervasive and widespread. Karst
features are common in the vicinity of Lake Chisholm.

Dolomite

Dolomite is predominant in the northwest domain apparently interbedded with the
siltstone - greywacke unit. Though similar outcrops of dolomite have been
observed in the Julius River and Sumac Rivulets, it is thought that the
two are not the same unit but are facies equivalents. The rock is a white
to creamy coloured, poorly bedded, fine qrained dolomite with occassional
silicification or development of "chert veins", some sparry dolomite is
developed. Karst features are common, such as caves in the Julius River.
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Quartzite

This is the younger of the two quartzites and is an
containing numerous argillaceous, shaley interbeds.
overlies the black pyrite shales.

Black Shales

730013

impure variety
It conformably

•

Black carbonaceous, pyritic shales are prevalent in the southeast. The
rock contains euhedral pyrite crystals developed along bedding planes and
occassionally rimmed by calcite veins. Ripple marks accentuated by the
pyrite have been observed in one specimen.

Concretionary nodules are frequently developed and contain some pyrite
though no relict bedding structures in the nodules have been observed.
Dolomitic interbeds have been noted in the Horton River, downstream
from the bridge, and limonitic coatings are often seen, caused by oxidation
of the pyrite.

Green chloritic banded.siltstones

This unit is best developed in the southeast, conformably underlying the
black shales. The rock is a siltstone, usually green and highly chloritic.
Banding is irregular and composed of alternating chloritic and quartzitic
layers. The unit is well bedded and has a well developed slatey cleavage .

Quartzite

This is apparently the older of the two quartzites whose stratigraphic
position is uncertain. The quartzite may represent a basement "high"
or might be conformable with the black shales and chloritic banded silt-I
stones. The rock is a relatively pure, almost massive quartzite. Sedimentary
structures appear to have been destroyed though a crude bedding can .
be discerned.

Chloritic Shales

Green chloritic shales have only been recognised in the northwest along
the Blackwater road. The rock is fine grained, argillaceous, chloritic and
has a well developed slatey cleavage along which mica is usually observed.
No banding is seen but the unit may be a facies variant of the Balfour type
"pyjama siltstones". No
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Balfour type "pyjama siltstones"
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Exposures of this unit are observed on the Blackwater road and the
western end of the Warra road. The rock is a fine grained banded
siltstone. usually green though varying to pink in colour. The banding
is irregular varying from chloritic. tourmaline? rich argillaceous
siltstone layers to quartzitic or sandstone rich layers.

7.2.3 Discussion

Contact relationships between the chert. dolomite and underlying
sediments have not been unravelled satisfactorily. The chert
appears to be younger than the dolomite and conformably overlies it .

In the southeast. the chert seems to conformably overlie the older?
quartzite. The structure and stratigraphic position of the quartzite
is uncertain since it has a simi Jar attitude to the surrounding
sediments. The quartzite may represent a local basement high or
may be conformable with the black shales and chloritic siltstones.

In the northwest. the stratigraphic position of the "pyjama siltstones"
-and chloritic shales is also enigmatic. If they are equivalents of
the succession observed at Balfour. then they should be older than
presently indicated.

Further mapping is required .

8. GEOCHEMISTRY

8.1 Rock chip sampling

I

Routine rock chip samples have been collected along roads and within
creeks. The samples have been analysed for a range of elements. Cu.
Pb. Zn. Ni, Co. As. Sn. Wby AAS and XRF. Locations are plotted on plan
la, and assay details are given in the Appendix.

Assay ranges for the more important elements are outlined in Table 1.
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Table 1: Approx ima te element ranges for the major rock types

Element ppm

Rock type Cu Pb Zn Ni Co As

Basic volcanics 31-320 2-30 51-200 71-158 33-86 2-10

Grey, green to red
Shaley siltstones 36-150 13-22 18-120 25-145 11-56 9-19

Do1omi te breccia 10-30 13-33 15-27 25-51 19-27 18

• Chert 5-19 <'1-39 4-26 75-340 1-5 <1-11

Dolomite 1-12 <'1-28 6-85 18-242 2-14 1-5

Quartzi te (older) 8-150 2-6 11-29 33-240 5-9 3-5

Black Shales 3-290 3-117 10-99 27-310 7-42 2-250

Green chloritic
banded siltstones 2-230 <1-72 51-151 8-140 8-43 1-16

Chloritic Shales 8 7 106 38 14 2

• "Pyjama rocks" 8-18 7-10 38-106 38-46 14-18 2-9

Samples having high arsenic values, especially the black shales were
resubmitted for gold analyses. Pyrite taken from the black shales was
also tested for gold but maximum assays returned were 0.03 ppm Au.

8.2 Stream-sediment geochemistry

A total of approximately 250 stream sediment samples have been
collected at an average of 1 per 1-2 square km. Two or three
kilogram samples were collected at suitable trap sites and later
dried and received to 80#. Cu, Pb, Zn, Ni, Co, As, Ag were
analysed by AAS whilst Sn and Wwere analysed by XRF.



Ba, Au, V, Bi, Sb were occassionally analysed. Thresholds were deter­
mined using log-probability plots. Plan 2 shows sample locations whilst
plans 3-9 show assay results.
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Initial concern using the -80# fraction due to lack of identifiable

lead dispersion trains was overcome by analysing a suite of samples using
the -10# + 20# and -80# fractions. In general, the -80# fraction appeared
to be more sensitive than the -10# + 20# fraction. Details of results
are given in Appendix 6.

8.2.1 Element Thresholds

•
Lead

The distribution of lead is complex below 30
sigmoidal curve on the log-probability plot.
been identified at:

ppm as evidenced by the
Population breaks have

Background = <'15 ppm
High Background - Possibly Anomalous = 15-28 ppm
Anomalous = ) 28 ppm

Copper

The copoer distribution is complex with a poorly defined log­
probability plot. Population breaks have been identified at:

Background =,27 ppm
Possibly A~omalous = 27-90 ppm
Anoma1ous = ) 90 ppm

Zinc

Zinc has a simple distribution with a number of well defined
populations. Thresholds have been set as follows:

Background = <. 95 ppm
Possibly Anomalous = 95-390 ppm
Anoma1ous = ) 390 ppm



Nickel
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The nickel distribution is complex in the upper ranges and probably
indicates more than one source of derivation. Thresholds are as
follows:

Low Background = <22.5 ppm
High Background - Possibly Anomalous = 22.5-195 ppm
Anomalous = >195 ppm

Cobalt

Cobalt shows a simple distribution and thresholds have been set at:

Background = <46 ppm
Possibly Anomalous = 46-71 ppm
Anomalous = .>71 ppm

Arsenic

Arsenic has a simple distribution with thresholds as follows:

Background = <12.5 ppm
Possibly Anomalous = )12.5 ppm

Assays of other elements, Ag, Sn, Wwere considered insignificant .

8.2.2 Interpretation

Julius River

Anomalous values of lead (340 ppm) and zinc (2500 ppm) were obtained
in a tributary of the Julius River draining a sequence of chert and
dolomite. This was considered the major target since similar anomal ies
together with copper and nickel occur elsewhere in the Julius River
but drain sequences of basic volcanics. Limited follow up work has
been completed, details of which are outlined in section 9.0.

Stephens Rivulet

Anomalous values of copper (180 ppm), lead (440 ppm), zinc (1000 ppm),



nickel (260 ppm), and cobalt (130 ppm) occur in a tributary of the
Stephens Rivulet, east of the Blackwater road. Mapping to date
has indicated the presence of basalt but lead values in the basic
volcanics are generally low, and therefore follow up is warranted.

- 15 - 730018
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Sumac Rivulet

A single arsenic (89 ppm), nickel (480 ppm), cobalt (107 ppm),
zinc (580 ppm) anomaly occurs in a tributary south of the Sumac
road. Follow up is required.

Trowutta Area

Several copper, nickel, cobalt anomalies were obtained from creeks
draining basic volcanics north of the Arthur River. These are
considered to be derived from the volcanics and no further work
is required.

Leigh River

A 300 ppm lead value was obtained upstream of the Leigh River
'bridge near the contact of the basalt and underlying green chloritic
siltstones. Resampling and sampling upstream has failed to repeat
this value and no further work is required.

Wents Creek

A 195 p~ lead anomaly was obtained from Wents Creek, approximately
2 km northeast of-the Julius River anomaly. Resamp1ing failed to
repeat the anomaly, (max 3 ppm Pb) and mapping indicated the presence
of chert. Rechecking of sample sites is planned.

9. JULIUS RIVER FOLLOW-UP

Limited reconnaissance follow up of the Julius River Pb-Zn anomaly has been
completed. The methods employed include detailed stream-sediment geo­
chemistry, gridding, soil sampling, ground magnetics and VLF.

9.1 Stream-sediment geochemistry

The anomalous tributary draining into the Julius River was mapped

using compass and tape whilst stream sediments were collected at
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100m intervals. The stream sediments show an even dispersion train
. down both creeks with a maximum of 1900 ppm lead, 2650 ppm zinc, and

3.25% manganese at the source. Values of 4450 ppm zinc and 8.15%
maganese were obtained 125m downstream. The anomaly is diluted down
to 90 ppm and 50 ppm over a distance of 400m and 250m respectively.
The anomalies are totally lost within the Julius River itself.

9.2 Soil geochemistry

'c' horizon bank samples were collected at 25m intervals using a
power auger along both banks of the tributaries. Samples were
dried, sieved to -80# and analysed for Cu, Pb, In, Ni, Co, Ag, Fe,
Mn, by AAS. Results obtained indicated that the anomaly was located
above the stream source and maximum assays returned were Pb (180 ppm),
In (1950 ppm), Mn 3.9%.

Four 400m grid lines bearing 2700 mag, spaced 100-15Om apart across
the anomaly were flagged in and sampled at 25m intervals using a
power auger. No grid lines were cut since this area falls within
the Julius River Forest Reserve. Samples were dried, sieved to -80#
and analysed for Cu, Pb, In, Ni, Co, As, Ag, Fe, and Mn by AAS.

Results were very disappointing with the anomaly reflected by one sample
100m southwest of the original anomaly. Maximum assay values re-
turned were 240 ppm Pb, 6800 ppm Mn, 385 ppm In, 75 ppm As, and 56 ppm
Cu. It is interesting to note that backgrounds are slightly higher
over the dolomite areas compared with th~ chert.

9.3 Geology

The geology of the gridded area is relatively simple with dolomite
dipping gently (10-150 ) to the southeast and conformably overlain ~y
chert, (banded, siliceous mudstone and dolomite sediments).

Iron and manganese staining was noted on float and outcrop in the
creek. Maximum rock chip assays 104 ppm Pb, 700 ppm In, 5850 ppm
Mn.



9.4 Geophys i cs
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Ground magnetic and VLF measurements were taken at 25m intervals over
the grid. Ground magnetic profi1es were very f1at and no anomalies
obtained. VLF gave a number of weak cross-overs in the vicinity of
the geochemical anomalies.

•

9.4.1. Wents Creek anomaly

An anomalous lead (195 ppm) stream sediment anomaly was ob­
tained from \1ents Creek indicating a possible strike extension
of 1-2km from the Julius River. Later resampling proved this
anomaly to be spurious but in the meantime, four reconnaissance
ground magnetic and VLF traverses were completed between the
two creeks. Ground magnetic profiles were generally flat,
though a slight increase in intensity to the southeast was
obtained on line 2350 S. One strong VLF cross-over was obtained
on line 2000 S, 775 mE and corresponds to a sinkhole.

9.5 Discuss ion

netailed follow up of the Julius River lead-zinc anomaly has failed
to locate a source. The anomaly does not appear to be linked with
manganese staining since a manganiferous gossan returned assays of
7.55% Mn, 11 ppm Pb. The implications are either that the anomaly
is due to seepage or that it reflects buried lead-zinc mineralisation.

• Geophysics to date has failed to detect this, as also geochemistry
since the chert provides an impervious horizon.

10. KEYWORDS

Locality: BURNIE 1:250,000 sheet SK 55-3.
Lead, zinc, shale-hosted, Selwyn basin (Canada), geol. mapping - regional,
geochemical - drainage, assays - surf, geophysics - mag, EM.
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Total Cum. Tot %Cum .'I1>t Breaks Remainder Recalc. %

1.25
1.5
2
2.5

n." II,t+

/.5 tn,~

/ ,'} ~4,3

3,5
0.1- 0,'$

2,9 7, '"'
I. ,~ '7,8
10,1 2.'if 1 o
2-0,7 ''I :L
2.\l,< 75,'f-
3"',<-
0,,+ I,D

3, ':> /0. :J....

'ii,S' 1'). ,"3

13. S" ,5"''-3
({,::>I b "3.5
~,. Ii 2.,1...

2.4,7 ...7
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kxx C.R.A. EXPLORATION. GEOCHEMICAL SAMPLE LEDGER .
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OL'lT'- Lu,;t: 'N r So 'GC./~L. ./if} Cit ~ "

sample Type .. (:hlnnel •• Metal content ppm or "
No. ------ -ii-T-;,.j·rai-r~T~·l--~H--- c

~----- ..--- ----- --.-- ----·c---------- --_.-
II' ~

------ ._---
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oc ole sample tYpe· .. ~
rol Geological Observations
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.10\.0 tJo(c~ 0·'
. I,

go /<f 'il2. 10,/- 30 g £.2. 43 LIO - ~
.. ~

~7 ooles 0." ,.... ~ 7<J /7 '62. ,,~ ;l.g 8' /.,2 J.j "'10 • . ~ •
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_._-~
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:Io~ oe./lj· . ,"0 :50 4'f n "2- £.3
. . . .
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:tIl oclo,s . .1'. /7 ~ H 4:- /7 -'2 ~ <"10 lAW ...... ,,;.,...H-J 1)~/4J

~'.2 lOG (es ' JD .... :l~ 12 ~'T 32- B IS "'-2. b -'10 4/..c1. 1'..)'£1:. "!>1..A./04

~~ /:)G#". 11 :1.2 '7.:1- 2g II (~ ,,2 7 LIO u-. ,,-.,,;""1.~ r'f> J..A./,« • fl:J"'/~ .
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a,S" o./~, (. '; .2.;1. .1$ I' I L:2- 43 10 />./0-,. 1..••• f o.t..... ,..........., .
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a.~. - ~ _I ;j- I.
:l'7 0..1, I. II/- I~ n .J/f /2 L2, 7
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:2.'8 OGI~J. 10'+ 12 II t. 13'J, $'0 12- /..2 3 \0 -~,3."'" #f b ~.:JN-.r i'
J. ~

:I" • c I.~l. • .,. 8 10 Jg 14- 7- 42 £.3 P1~ ..'t~";",,,y"c I~"~ .LtO :.."
1'l.'1" :140 () ..{'V 5~0 'il' 10 fr (:J.t.r Il'~ 3 4.2 L3 /"10 ~"-t~ ~-, I/.'CA-HH, '{.../I.J . 1:>'
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2:1.z. ()<I,r ~'f 17 loq $'g tI-'f- 3 ...., :. ':s- 1h4jo.II -f-jl; !'t>O I '"t )wH.~. ~I

3.. 2:1.3 0,(,1 :l'ir Ol.~ ~;J.. ~ (0 17 42- S LIO ~ "..., ~";f fJ...A.''''
• Sample type •• strum sediment at·outerOD f· float '-lOil
•• Stream ted. sample description II • flow m31_ wl-wklthm 81- elluvial co - colluvial CI • catchment km2

••• Outcrop IImple type ga - greb umple re· rock chip I_'n_' 80 length) CI • chlnn.1 sample (nate I.ngth~
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OIl P typo III g b sampI rc roo pI..... _. III ngthl co channal lampl. lltatO length}
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l. C.R.A. EXPLORATION. GEOCHEMICAL SAMPLE LEDGER .
Sheet no......:~..................:;::7;~~::t~::::(j~;;;;~~::::~;(:l'~"""""""'" No........... Sample number$·"W;;;i~~:7 ..·,·~·'t·~!~· ..·.. Collected by......l:1.:.f&.'!.':f..:.............................:
.Oate.......~/.~.~I..~.~..........

Map 1Photo referencei~!?t:;~ ...!.:.(.~ ..~.rJi~\'l..!.:'!.€.~!. • Analysed by ...f!!!.~§.!.. ......~§~ ..,.............. OPO no....~~~.~............
e/f.eST,c c.J&': 'NT -C1I91. "det.. II

Slmpl. Typo $I chann.1 .- M.tal content ppm or "
No. .......

-jj-T·;.,i·r~iT;T~-1··~H·-- c
~ .._. ._-- -_ ...--- ~- .._. ••••• -_•••••••••• ""'1"'-- r----u· ~ Grid

oc ole ump', type··· II rof
Geolog~ Observations

I a.. Ib z,., N,' eo AJ fi.' S.... H
• I aample type ••••

\30.4 Uq. 0<.4 .. \ " 3.~ ~ St. ~ S L:I. S ""0
SN>./.c.I , --...... q...........fJ '«-1~.

~:JS oc/V 14-
, 12- be.. <+ q. k'- 't 4,0 dj~"~ J"kA.IooJ

.,1;1 (P td..$ 32.- 31 :til' :310 g 26" LJ. 't 41O f!1 tU4:- ftj-;. -S1...oJ<..s •

:za7 C>c-/~1 :1<1 10 ;l:l. 70 't b :l 43 "0 15'....<4 /J:::J"';;' i • -:lJ-o.Akt. •

.r'8 oel~$ g 'lit> 10 ~(p .;l :!. L2 It 10 1$''''&Ie. ~r'" .r/I..iiI" .P··A""•.
,t;t, ociQI g 7 104 38 Ilf 'L 2 10 410 ~ Qh/o.,.;(" SI...A.H,s.

~<r 230 Oe/..1 14- 3" Sf.. 'o~ /0 S ....1- ~ 4.0 8~ SJo.A.4s • ........-.- '1........t1lf.~ .

;131 oei~~ (8' 7 7<;1. '10 1'1 "3 .... 2. ....3 ,,0 '1'-' /;lnnN... ~po~ Ok"""',« .s.-H.J_.

.232- oe./~5 13 10 3~ ~'" 1'1 ') ..~ '" 440 - - - - .
233 OC/~f 'I 10 h~ 'to /8 3 ~ S" "'0 b"""/.,.J ,,-- .... "'.......... ,S":/f;s~'.

23,+ oe/..f tJ.J 7 r>-' 300 10 Ie> /.~ '+ "'0 e--. ~/"'...._1c b.:n-i Ii_ S .

23$ OtJ..f Itlc If 40 ~ll ,,~ "3 "'-2- ..~ £,.0 b~l? l"t:>/~' f-jf.t .

.t3t.. 6C1..s
! .

If 1f51" t.+ :I. I~~~J'~.'If 'f ";l- t. ""0

237 oc./q~ '2
'" '" A<+ 0 g 3 .... 2- ..:.3 4'0 ~... Je>/o....,.;6. ","":'_ir-< .

13t locJ"l bO 13 7q. 8'0 .:I" l't '-2- SO "'0 t--, ftA.-jls.

A3'} Dc../"" 72 17 "" IO'il al.. ~;l, "2' II '0 -r;,./IS • ~...JJd ~.t,"-.

l3'1 ~71f 0'/1) ~ 'f (p JI.,o 10 ,,~ /.2 . "-3 "'10 IIA<h, h#J.-I...., ":"J3'............."'..f_ ,~y~l"

~
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• Semple type II • ttream sediment oc·outeron 1·lloat
::

'-lOiI
•• Stream Md. 18Mpl. delcrlption II • Ilow m31soc: wl-widthm at ••lIuvial co • colluvial ca • Cltchment km2
••• Outer um ,. • ra • • kchi Int I• • ,
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Type •5 channel •• Metal content ppm or %Sample
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oc a reI
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ole sample type ••• Cu Pb Zn .H;r ~ .MIr "'"
• 5 sample type •••• .-I; c.. As (ji S.. N

'n:+//6 /?c r- k- :'ih~ J'f ~~ ~ I~S ll. ~ "-2- '3- "-/0 r: ~"'G/""'" ",..,~

L: 8 ~ :lIO ;1 .2 .2 :IS
..

1'~//7 ,.,~ k <:l%>Pl :L 4/0 .. ~,

'"
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Q2,£"a t:'JC ~ ..... v. " S 10 ,200 .g. I
"'''
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.--;,.., ,. 6<": ~ /, /4 " I~ 3<10 ~ 0- ..2. g "-10 /-,- _.- oS - .~ /"~-<r.

9.3Y-/72 F <f: - ~ q. 3° ~.lO 7 3 ,(.2 't "'-/0 ./ /) ." n:;-- -~ j,. <.
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~
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• Sample type S$ '" stream sediment DC'" outcrop f '" float s - soil

•• Stream sed. sample description 11 - flow m3/sec wi"" width m al '" alluvial co "" colluvial ca .. catchment km2

••• Outcrop sample type gs .. grab sample rc - rock chip (state interval & length) C$ z channel sample htate length) .,
•••• Soill8mple type auger hole or pit depth m A, B or C horizon
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~u/:zs 1,-;v: , c;.~ ~ ~ .,.; S" 31 1"30 :II 220 ....2- S ,,0 H .. h
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,

'" H ..
~..... ?"'7'L /J/C &;- I;. I~ 4- s,#- ~3 9 :J. L:l, {p L,IO 1<: ,." ..
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•• Stream aed. sample deacription 11 '" flow m3/sec wi'" width m 81 '" alluvial co - colluvial ca '" catchment km2
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Julius River - ground magnetic and VLF profiles
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Size fraction analysis
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Geologist
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Norwood, 5.A. 5067
Telephone 42 5659

27th May. 1982
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REPORT CMS 82/4/36

Rock Samples from the Smithton Trough

Six rock samples were received for petrological examination; two required

impregnation before sectioning. and all were extensively weathered and

ferruginlsed. which placed some limitations on classification and

interpretation.

Summary

Two of the rocks are poorly-lithified sediments (883. 897), and three others

are mildly metamorphosed, with evidence of shearing and brecciation (884.

900A. 9008); specimen 896 seems to be unmetamorphosed. but otherwise

resembles 900A in particular.

The poorly-I Ithified sediments 883 and 897 are most unlikely to be Cambrian

and are believed to be Tertiary or younger; the abundance of chromite in 883

indicates an ultramafic source, but the mineral may be reworked.

The other four rocks may well be Cambrian; specifically, the greywackes.

which could be tuffaceous and may be correlatable with the Crimson Creek

formation. 9008 is of interest because of evidence of metasomatic activity

in the form of phlogopite veins.

H.W. Fander, M. Sc.
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Sample Central Mineralogical ServicE
No. Rock Tvoe - Comoosition Fabric Minor Minerals Comments
934883 Kaol in i t ic Sandstone. Haphazardly distributed Very poorly-sorted/ Conspicuous detrital Very unl ikely to be Cambrian;

(1. S. sugangular quartz grains set in abundant sized, unbedded. chromite, well-rounded regarded as Tertiary or younger,
kaol initic matrix with colloform iextures. Concretionary textures tourmal ine. Limonite semi-consolidated, possibly

41847) lateritic features. staining. res idua 1.

934884 Altered, Sheared 7Greywacke. Silt/fine-sand- Wedges of coarser and Quartz,veins. Alteration precludes precise,
size angular quartz grains, ferruginised and finer rock, brecciated Limonite staining classification, but rock may be
argill ised feldspar and 7lithic grains, and veined. throughout. correlatable with Crimson Creek
argillaceous matrix. formation.

934896 Weathered, Ferruginised 7Greywacke. Many Well-sorted/sized; Some Fe-staining is Could be related to 884. Not
altered I ithic and 7feldspathic grains, inter- faint bedding Liesegang-ring type. brecciated or noticeably meta-

I spersed quartz and clastic mica flakes; accentuated by Detrital zi rcon, morphosed. Both rocks could p~ve,

interstitial 1imoni tic clay. Fe-staining. leucoxene. primary or reworked pyroclastic. components •
934897 flafstine. Dominantly composed of ultrafine Highly contorted, ULtrafine carbonate Bel ieved to be a surficial

ao In te with typical colloform textures; interrupted, haphazard inclusions in quartz deposit perhaps derived from
dispersed quartz·splinters and larger patches fine banding. patches (not in the kaolinised granite. Not Cambrian.
(7concretionary). Structure less. spl inters).

934 Sheared, Altered Greywacke. Angular quartz Bedding orientation Fine leucoxene. Rock may be correlatable with
900A grains, altered lithic (including volcanic) accentuated by Light Fe-staining. 884 and with tuffaceous members

fragments and feldspar; abundant interstitial pervasive mi Id A few siltstone of Crimson Creek formation.
schistose chlorite. shearing. fragments.

934 Chlorite Schist. Mainly fine matted pale Finely schistose. Goethite veinlets. Very mildly metamorphosed argilli
900B chlorite, partly oxidised, with small quartz Uniform. Later Carbonaceous streaks. phlogopite veinlets suggest meta-
(T. S. grains; many small crosscutting phlogopite fracturing and Sma 11 ox id i sed pyr i te somatic activity, perhaps
41852) veinlets. shearing. crystals. Devonian.

I,
I

I
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REPORT eMS 81/12/43

D.P.O. 30067 Rock Samples

Eight rock samples, were received for petrological examination;
thin-sections were prepared and carefully examined in the light of
the comments on the order.

Summary

This suite comprises basalts, a tuff and two sediments. None of the
rocks showed any contact-metamorphic or metasomatic effects; calcium
silicates,often associated with limestone/basalt contacts, are absent,
and the only non-magmatic minerals are the deuteric assemblages
(calcite, chlorite, epidote, pyrite, adularia, ~~~~~sj~e). The carbonate
masses present in some specimens are cavity/amygaa1e~frrlrng,not
sedimentary limestones - as far as can be determined from these samples.

The basalts are categorised as hawaiites (andesine basalts) and are
generally fresh; compositionally, they verge on Fe-rich andesites or
''melaphyres". The tuff (934155) is clearly related to (derived from)
the basalts.

The two sediments are both unusual; one has been termed a metasomatised
1siltstone (934194), in which the matrix-cement is silicified and
sericitised; it contains quartz pseudomorphs after 1halite crystals.
The other (934247) consists solely of toffee-brown quartz crystals,
clearly replacive; the rock may have been a sedimentary carbonate, but
there is no direct evidence of this.

Since the basalts are apparently lava flows, the only notable contact
'effects will be at their base (i.e. the contact with underlying rocks)
or adjacent to the feeders.

H.W. Fander, M. Sc.



amp Ie Central Mineralogical Service
). Rock Tvpe - Composition Fabric Mino·r Minera 1s ·Comments
34141 Scoriaceous Basalt. Dense, semi-opaque basalt Numerous large/small Blebs of red-brown A rapidly cooled extrusive rock,

r. S. with altered plagioclase laths in ferruginous amygdales, drawn out; glass. Secondary from flow-top of basic lava·.

)402) groundmass. Chalcedony, epidote 'in amygdales. Flow-banded lava. zoisite representing Presumed basaltic composition.
feldspar.

. .

34155 Tuff. Large and small irregular fragments of Smaller fragments Some fragments replaced .Believed to be subaerially
'dO'i'er i te, basalt, andesite, dark glass, stretched, deformed. ·by ch 1or i te, carbonate. deposited, possibly welded.
pyroxene, andesine, chert, in very fine semi- Unsorted, Grainsizes Andesitic/basaltic source
op~que ash matrix. up to 15 mm. mater ia I.

34179 Porphyritic Basalt. Complexly-twinned fresh Random orientation Albite and quartz More correctly classified as a
andesine phenocrysts in mass of andesine, uniform fabric. Pheno- veinlets. Pyrite hawa i i te (andesine basalt). Whi te
augite, magnetite; large irregular amygdales crysts in clusters crystals. Trace calcitic masses are essentially
of calcite-prehnite-chlorite. (glomeroporphyritic epidote. openings and veins.

texture) .
34181 Basalt Breccia. Irregular masses of basalt Basalt is amygdaloidal/ Veins of dense epidote Probably a flow-breccia, with

with andesine phenocrysts in andesine-augite- scoriaceous, fragmented with pyrite; younger extensive deuteric alteration.
magn~tite groundmass; interstitial chlorite, Broad shear zones. calcite veins. Compositionally the same as
carbonate, epidote. 934179.

34194 Metasomatised 1Siltstone. Sma 11 angular Very uniform, with Clastic muscovite; Thought to have been an
quartz grains dispersed through ultrafine faint preferred quartz pseudomorphs argillaceous siltstone, possibly
featureless quartz-sericite matrix with orientation, but other- after 1halite cubes. evaporitic facies, if pseudo-
oxidised chlorite patches. wise structurelass. Trace pyrite. morphs were originally halite.

34247 Quartzite. Interlocking subhedral sma 11 quartz Relict banding or None detected. A monomineral ic rock, formed
crystals; each contains cloUdy inclusions bedding preserved, by complete sil icification,

.. of ultrafine goethite; cavities 1ined with and accentuated by probab Iy of a f ine-g.ra ined
crystals. elongate cavities. carbonate.

34269 Basa Ito Complexly twinned andesine phenocrysts Basalt is fine-grained, Quartz-chlorite-epidote Same typeof hawaiite as the
in a mass of fine andesine, augite, magnetite, uniform, with large carbonate veins cut others; no indication of skarn
altered glass. Coarse adularia veined by openings. a II other minerals. formation.
hastingsite and chlorite, in cavities.

34270 Porphyritic Basalt. Fresh, complexly-twinned Verging on medium- Pyrite conspicuous in Correlates with the other basalts
T. S. andesine phenocrysts in mass of random grained, doleritic rock and amygdales, Pyrite is deuteric. Calcite
0409) andesine laths, subhedral augite, magnetite fabric. A few with chlorite. Calcite veins are younger.

crystals. amygdales. veins.

730113 r.
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Five specimens were received for petrological examination and results

are summarised in the attached table. Descriptions incorporate data from

stereobinocular and petrological microscopic examination of representative

thin-sections and offcuts, and include interpretative comments.

Summary

Sample 934051 represents an amygdaloidal basalt with a "spil itic" alteration

assemblage of albite, chlorite and epidote accompanied by conspicuous fine-

... grained pyrite and traces of prehnite. Part of the area sectioned comprises

relatively amygdaloidal ("scoriaceous") flow breccia, suggestive of a flow-

~ marginal facies. In view of the association of pyrite with a prehnite

alteration assemblage, Cu-geochemistry may be warranted-.

•
.J

The remaining four samples can be classified as carbonaceous cherts. These

rocks are rather featureless, but there is evidence of differential modes

of origin. Samples 934052 and 934095 appear to be primary cherts or,

conceivably, diagenetically chertified limestone in the case of 934052.
In contrast, 934080 and 934093 both exhibit evidence of secondary

silicification, postdating a weak tectonic overprint. These rocks were

possibly impure metacarbonates (1talc-dolomite rocks) •

This interpretation requires consideration in the light of field evidence.

The apparent association of partly nodular carbonate and chert facies is

reminiscent of the basal zones of the Crimson Creek Formation •

D. Cowan, B. Sc.



(' Fabric Accessor iei. j
----- -

Classification - Composition Comments •
Altered Basalt. Albitised plagioclase pheno- Glomeroporphyritic, Leucoxenised opaques. Grades marginally into relatively

~
crysts, fresh augite microphenocrysts in plagio- amygdaloidal, basaltic. Patchy prehnite, minor chloritised (.!. prehnite) scorraceous
clase-microlathic/granular augite groundmass, Sporadicchlorite-pyrite allanite (at cores of breccia. "Spil itic" alteration
argillic mesostasis. Disseminated chlorite f i Ims, veinlets. amygdale epidote). pattern.-Unstressed.

. -,- . \ ~ ..
Chert. Cherty crypto- to microcrystalline~ Nodular on sub- to None dete.cted. Vague affinities with nodular cherts

i quartz, variably stained with ultrafine millimetric scale. of "Red Rock" sequence Renison area,
carbonaceous matter. Sporadic quartz veinlets. Vague 1carbonate-pseudo but non-hematitic. Conceivably a

,:. morphous microtextures. sil icifled oolithic carbonate, but no

~ "Chert ll
• Cherty microcrystal I ine quartz Vaguely nodular' (s im. None detected. Essentially quite~HnilYlir"toU§~~1l52.

incipiently stained with 'carbonaceous matter. 934052) . Reflects weak Weak relict slaty cleavage predates
Frequent microfilms carbonaceous matter and re I ict tectonic fabric bulk of cherty silicification.
degraded 1talc. (pre-quartz) • - 1Sill c if i ed impure limestorie or doloIT.. ,

"Chert". Cherty microcrystal I ine quart;z wi th ,Similar to 934080, None detected. Closely related to 934093. VAgue re 11

~ irregularly distributed carbonaceous stainings, but wi th vague tectonic fabric is very weak in

~
minor degraded 1talc films. segmented ,nodular comparison. 1Si I icified impure

,.. features. limestone or dolomite. .

~
Chert . Cherty crypto- to microcrystalline "NOdular", sub- to Minor traces Affinities with 934052, but
quartz with very thinly disseminated fine millimetric, ovoid, "syngenetic" pyrite, interpreted as a chert breccia (as

~
silt-sized clastic quartz grains, muscovite microcrystalline clasts rare diagenetic against nodular chert). Clasts are
flakes. WEak, but pervasive carbonaceous cryptocrystalline matri dolomite rhombs. homogeneous, featureless.

.~

.. . ..

..
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