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INTRODUCTION

The Black Bluff Exploratioh Licence (E.L. 10/74) is situated in
northwest Tasmania, approximately 50 kilometers south of Burnie.
The E.L. was pegged in May 1974 by R. D. McNeil, and is

133 sq. kilometers in area. Access to the.southeast part of
the E.L. (Bond Range area) is via the road to Cradle Mountain;
access to the northwest (Cattley Creek area) is via the logging
roads south of Hampshire. The terrain is rugged with areas of
dense rain forests, and the elevatiqn is between 600 and 1,300
meters. Heavy rain and snow falls during winter preélude any
possibility of effective field work from a temporary camp during
this period; hence field work is restricted to the summer and

autumn seasons.

Regional and detailed stream sampling was carried out over this
area in 1968 by Pickands Mather; no values were considered
worthy of follow-up work. Tasminex N.L. held the ground until
1974; however, very little information has been submitted on their

work,

SUMMARY

' Exploration has been confined to a volcanogenic copper-lead-zinc

search over areas of Cambrian Mount Read Volcanics which are known
to contain economic deposits at Queenstown and Rosebery. The
areas of Cambrian volcanics which have been examined to date occur
in the southeast (Bond Range) and south-central(Black Bluff Range)
areas of the E.L. Further scutcrops of volcanics occur in the
northwest {(Cattley Creek) pért of the E.L., but have not yet been
explored. Field work was carried out between December 1974 and
February 1975 and consisted of mapping, stream, rock and soil

sampling} and ground geophysics.
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The Cambrian Mount Read Volcanics are unconformably overlain by
the Ordovician Owen quartzites and conglomerates which form the
rugged northeast trending anticlinal ranges of Black Bluff and
Bond Range. Outcrops of the Cambrian volcanics in the Black Bluff
Range are restricted to two "windows". The Bond'Rangé contains
extensive acid volcanic outcrop élong its eastern slope; while

to the east of Bond Range the acid volcanics are covered by
Tertiary basalts except where exposed in river valleys or as

original topographic highs.

Four anomalous zones have been found in the Bond Range area which

warrant further investigation in the 1975/76 field season.

RECOMMENDATIONS

(i} The four anomalous aréas (3, B, C and D) found during the
1974/75 season should be tested in detail by soil and/or
auger sampling, ground geophysics and mapping, with the
aim of providing drill targets for the 1976/77 season.

(ii) The initial program for the Cattley Creek area should
consist of mapping, soil and stream sampling, and possibly

some ground geophysics,

(iii) An airborne E.M. survey should be flown over the areas of

Cambrian volcanics,
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WORK COMPLETED

Field work began on the Black Bluff E.L. (10/74) in early December
1974 and was terminated by February 9, 1975. '

(i) ~ Gridding

Pive grid lines totalling 15,800 meters'were_ofientated
northwest-southeast over the Bond Range and the baéalt plain
to the east.. Station spacing on each grid was 50 meteis and
the grids were spaced betﬁeen 1,600'~, .meter and 800 ... -metex
intervals, depending on the accessibility of the terrain. Control
for the grids was cbtained by piotﬁing occasional grxrid locations |

onto enlarged (1:15,840} aerial photographs.

(ii) Stream Sampling

This was confined to testing the areas of known Mount Read
Volcanic wnits; essentially,'the entire Bond Range and two
"windows" in the Black Bluff Range. A total of 134 sample

_locations covering an area of approximately 30 sq. kilomters,

gave a sample density of 4.5 per sq. kilometer. Two samples
were taken at éach iocation; one was a conventional sediment
sample (fines from the bottom of the creek channel), while the
other was of hﬁmic rich bank material from below the water level;

the purpose of this will be discussed in the geochemistry section.

(1ii) soil Sampling

Short soil traverseé were carried out over two I.P. andmalies
(lines C and D) and.é geologically interesting area (line F).
The sample depth was approximately 10 centimeters (humic rich
Al horizon), and the intervals were 25 meters on lines C and F,.

and 50 meters on line D. The total number of samples was 74.
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(iv) Rock Chip Sampling

The 27 rock chip samples taken throughout the area were
not used to give a systematic coverage or define a primary target,
but to give a general idea of background values and to test any

samples with iron oxide material or hydrothermal alteration.

(" LP. Survey

Fourteen line kilometers of pole-dipole induced polarisation
data were obtained on six lines across the main belt of Cambrian
volcanics outcropping on Bond Range and to the east where they are
covered by shallow Tertiary basalts. For details of this work and
discussiaons of anomalies, refer to the appended Geqphysical'Report

by B. K. Salisbury.

(vi) Geological Mapping

Mapping of the Bond Range area was carried out by Mrs.
E. B. Corbett_(Consulting Geologist) using the 1:15,840 scale

' topagraphic pien as her base map.' Emphasis of the mapping was

on the Canbrian Mount Read Volcanic belt which outcrops primarily
along Bond Range, with smaller outcrops occurring in the Black

Bluff Range and near the Iris River bridge.

GEQLOGY

The following is the abstract from E. B. Corbett's Geological

Report on the Bond Range Area which is appended to this report:
"Cambrian acid vﬁlcanic rocks of potential economic _.
interest.are exposed in the Bond Range and its western
flanks, overlain by a thin cover of Ordovician
guartzites. To ﬁhe east they are covered by up to

400 ft. of flat-lying Teriary basalt.

The major north-east tending Devonian structures -
anticlines on the Bond Range and the Black Bluff

Range and a syncline in the vale of Belvoir -! are
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cut off near the eastern edge of the licence by

.-a major structure, here called the Kauri Fault.

The Bond Range apparently.represents the western
edge of a Canbrian cbne or cones of ash-fall tuffs,
intrudgd by the.parent'magma (quartz~porthry)_and
selectively silicified at'the northern end of the
range. Silicification is accompanied {(?) by
mineralisation of the surrounding rocks, On the
southern end of the Bond Range and in “windows"
within the quartzité west'of Lake Lea rhyoclites
are inteibedded with crystal tuffs and rhyoiite
complexes near the Iris Eridge.may be associated
with a granodiorite porphyry. “The volcanics now
exposed probably formed highs which influenced

Ordovician sedimentation and Tabberabberan folding."

A brief field examination of previcusly mapped undi fferentiated

Cambrién-rocks {Burnie, 1:250,000 Geology) occurring in the

northwest area of E.L. 10/74 (Cattley Creek}, has found the geology -

to consist of a sequence of acid volcaniecs {rhyolites) and/or
pyroclastics-intérbedded with fine grained sediments. This érea
is 20 kilometers on strike from the Mackintosh Prospect which

to date has outlined reserves of 5 million tonnes ore averaging
0.3% copper, 5.8% lead, 10.1% zine, 103 gm/tonne silver and

2 Qm/tonne gold, pius anothéf 700,000 tonnés ore averaging

1.7% copper, 2.9% lead, 5.1% =zinc and 5B gm/tonne silver.

" GEOCHEMISTRY
(i) Stream (Sediment and Humic)

Two samples were taken at each location; one, a conventional
sample of fine sediment material from the bottom of the stream

channel, while the other consisted of the humic rich sludge material

D
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from underneath the bank of the stream below the water level,
It has been shown elsewhere by W. Baker (Mines Department
Geochemist) that the humic bank material was capable of
complexing metallic ions from the water, and therefore better
distinguishing anomalous sampies. However, it is evident from
the results from this préqram that there is no significant

difference between the sediment or humic samples,

All samples were dried and sieved to minus 80 mesh and minus 20
plus 80 mesh fractions in the field. The minus 80 mesh fractions
weré analysed by A.M.D.E.L. for copper, lead and zinc, and then
stored in U.0.D.C.'s Kalgoorlie office, while the minus 20 plus

80 mesh fractions were stored in the U.0.D.C. Hobart office.

The sediment samples were digested by perchloric acid at 180°C
for 30 minutes, then diluted with water and determined by A.A.S.
Humic samples were first ashed overnight in a test tube at 180°¢
before being digested by hot perchloric acid and subjected to

A,A.5.determination.

' The assessment of values of the sediment samples are as follows:

Cogggr

£2 - 7 ppm: Dbackground, with majority of wvalues
less than 2 ppm

8 - 14 ppm: significant when occurrring with either
a lead or zinc anomaly

15 - 21 ppm: weakly anomalous, it has been found that
these are always associated with a lead
or zinc anomaly

22 - 38 ppm(highest wvalue cobtained): anomalous

Lead

£ 5 - 100 ppm: background (generally in {5 - 30 ppm range)
100 ~ 140 ppm: weakly anomalous
140 - 440 ppm{highest value): anomalous
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{2 ~ 50 ppm: backgrocund (generally<{30 ppm)
50 - 90 ppm: weakly ancomalous

90 - 210 ppm(highest value) : anomalous

Sample localities with single {one element) weakly anomalous
values are not considered significant and no follow-up work is

recommended.

Most ancomalous values.are conbined with weakly anomalous or
énomalous values of one or both of the other elements, and it

is these sample lobalities that are classed as significant and
warrant further inwvestigation. Where several nearby samples are
also classed as significant, it is strongly recommended that
further definitive work be done to ascertain the source of the

anomalies.

(ii)  Soil

Samples were taken at a depth of approximately 10 centimeters
in the Al horizon, then dried and sieved (minus 80 mesh} and
analysed by A.M.D.E.L. using the'perchloric acid digestion and
A.A.S. determination. Tﬁe samples are now stored at U.0.D.C.'s

Kalgoorlie office.

The short soil lines 6n sections of grids C, D and F were
aimed at testing geophysical (lines C and D) and geological
[line f) features and.no definite correlation can be made between
them. The limited number of samples allows only broad estimates
for background and anomalous values. However, it is obvious that
samples taken over basalt have higher background copper (20 - 40 ppm)
and zinc (50 - 100 ppm) than samples over the geid volcanics
(5 - 10 ppm copper and 10 -~ 40 épm zinc); conversely, the
background lead values are far higher over the volcanics (30 -

80 ppm} than over the basalts (5 - 30 ppm}.
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Samples with gingle element values over twice background,
or element values slightly over background but occurring with a
significant value of another element, are classed as anomalous.
Lead is the most predomi_narit and significant anomalous element
in the soil samples and may indicate that the highly acid condition
of the "button grass" soils has extensively leached the mope mcbile
zinc and copper values, therefore masking their presence as anomalies.
Because of this, greater emphasis haé keen placed on the anomalous

lead values as indications of copper, lead and zinc mineralisation.

(iii) [Rock Chip
Each rock chip sample consisted of four to six pieces from

the one outcrop. The samples were pulverised and analysed by

‘A.M,D.E,L. using perchloric acid digestion and A.A.S. determination.

The pulps are stored at U.0.D.C.'s Kalgoorlie office, and

representative hand specimens at thé Hobart office,

wWhere no evidence of aﬁy sulphide mineralisation can be

seen, the background values of outcropping acid tuffs, rhyolites

" and porphyries range from less than 2 ppm to 5 ppm copper, less

than 5 ppm to 12 ppm lead and 2 ppm to 60 ppm zinc. Two samples
{s—-875 and 5-881) which contained limonite éoatings on fractures
and some sulphide boxworks, were found to be moderately anomalous
(5-875: 145 ppm copper, 28 ppm lead, 270 ppm zinc; and 5-881;:

20 ppm copper, 220 ppm lead, 440'ppm zinc). Four samples

(5-983 to S-886) from the north end of Bond Ranée,'in the vicinity
of silicé alteratiqn.zoneé, contain anomalous values of zinc

(360, 95, 95, 170 ppm) and very weakly anomalous values of

copper (5, 15, 10, 12 ppm) and lead (12, 45, 28, 10 ppm).

DISCUSSION OF ANOMALOUS AREAS AND RECOMMENDATIONS

The four major anomalous areas are here denoted as A, B, C and D

and three minor (one sample) anomalies as E, F and G.
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(1) Arca A consists of five significant lead;zinc stream

gediment anomalies which delinvate a zone of up to 800 meters in

strike. Although the'copﬁer values are not classed as anomalous,

it must be noted that thgy are three to four times higher fhan the
general background values. f_or' that area. A drill hole. put down by
Tasminex N.L. was IQCatéd bn the  fringe of this aréa, and a sample

of core left at the site was found to be anomalous'(2o ppm copper,

220 ppm lead, 440 Ppm zinc}; however, the information concerning

this hole has not been submitted to the Mines Department by Tasminex,
and therefore it is not known what preliminary work was done, or on what

target the drill hole _waé sited._‘

It is proposed to define the source of these anomalies by

‘s0il and auger sampling on a grid spacing of 200 meters and sample intervals
'of 25 meters., Also, detail mapping and rock chip sampling will be done

over the area,

(ii) Area B consists of a coincident I.P./resistivity and lead soil
anomaly on line € (15.00 to 16.00 W), and a stream anomaly from

the creek which drains the area. The I.P./resistivity anomaly is
thought to represent a thin dikelike'source of about 150 meters
thickness. The associated lead soil walues support this estimate
with a zone of 100 meters being anomalous (170, 270, 220 and 140 prm) .
The lead stream anomaly at the junction of the Fall River some 400
meters to the northeast is strohgly anomalous (440'ppm lead),
especially in the humic bank material (600 ppm lead), and this may
indicate that the target area is further along strike to the east-
north-east. The broad weak I,P, anomaly occurring at 12.00 W on

line D some 1,400 meters'ﬁo the east-horth—east is probably a
continuation of this zoﬁé. Soil sampling over the I.P. response

on line D revealed only two separate weak lead anomalies; however,
due to the partial basalt cover of the acid wvolcanics at this point,
there is a possibility that a significant anomalous zone could have

been masked.
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(iil} Area C consists of two stream sample anomalies from separate
creeks which are 400 meters apart and drain the northwest slope of

the Bond Range.

The most.westerly of these two streams, cohtainé a lead
anomaiy (210 ppm} from a humic sample taken in a tributary which
drains an area containing an anomélbus copper-zinc rock chip sample
{(see Area G) and therefore it is_probable'that these are related.
The other possibility for the source of the two stream anomalies
is a narrow phyllite unit (possible fine tuff) which occurs as
the uppermost volcanic unit and is unconformably overlain by the

Owen Conglomerate. .

The variation in lead and zinc values from the two stream

samples may indicate a primary metal zoning in this area.

27051 ; 38 ppm'copper, 140 ppm lead, 42 ppm zinc

27052 : 35 ppm copper, S ppm lead, 210 ppm zinc

It is proposed to test this area with several short 'soil
lines as well as mapping and rock chip sampling. .Closer spaced

stream sampling could also be used.

(iﬁ} Area D consists of sevéral étream sediment anomalies, five
zones of soil anomalies and fdﬁr rock.chip anomalies. The area
delineated by these anomalies is.appxoximately 800 x 400 mefers
and occurs on steep slopes covéred with thick vegetation at ﬁhe

northeast end of the Bond Range.

A1l six stream samples from the two creek system draining

this area show anomalous copper and lead values, while anly three

samples contain weak zinc anomalies, The soil sample traverse

delineated five zones of anomalous lead and copper values with some
weak coincident zinc anomalies. Three of the zones are fifty meters

wide (2 sample points) and two are 75 meters wide (3 sample points).
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By far the most anomalous values came from the sample at 6.00 W
which contained 42 ppm copper, 240 ppm lead and 260 ppm zinc.
Unlike the stream or séil anomalies, the rock chip samples are
anomalous only in zinc (360, 95; 95, and 170 ppm), while the copper

and lead values are only weakly anomalous,

" Tasminex prospeéted this area for uranium and thorium in 1973,
and obtained anomalous radon stream water values and a rock chip
sample which contained 9,500 ppﬁ thorium and 250 ppm uranium. This
area was subsequently examined by P. L; F. Collins from the Mines
Department, and ﬁe concluded that the radio-active material was
leached from the devitrified glass in a particular tuff unit, and
then concentrated in fractures and on the weathered outcrop. The
two thin sections described-in Collins' report noted the presence
of sulphides;' one was a crystallo-~lithic tuff with bands of
disseminated sulphides (unknown width or type), and irregular
elongate patches of chlorite; thé other thin section was of a
gquartz-porphyry lava which contained five percent disseminated pyrite
in the crypto—cryétalline groundmass.

Hydrothermal alteration is indicated by the outcropping spines
and ridges of silicified tuffs. Silica has completely flooded these

tuffs and all the mafic and potassic minerals have been leached;

fortunately the preservatidn of the texture allows comparison with

the "unaltered" rock which is édjacent and on strike from the
silicified rock. E. B. Corbett has noted specularite in the silicified
spines and pyrite and hematite in the flanking "unaltered" rocks

(refer to the geological report for more details),

It is evident from the alteration and geochemistry in this
area that further field work is warranted. .However; due to the
difficult terrain and the ladk of time available, it is recommended
that work be limited to three or four soil and/or auger lines and

rock chip sampling,
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Hote: an I.P. traverse across this area did not
give any response and therefore downgrades the possibility

of a major sulphide system occurring,

{v) Areas E and F are single stream anomalies which are on

strike with the Arxea A anomaly, but are separated by streams which

do not carxy anomalous values.

Area E is 1,000 meters to. the northeast of Area A,

and contains 6 ppm cbpper, 200 ppm lead and 120 ppm zinc.

Area F is 1,400 meters to the southwest of Area A,

and is only weakly anomalous in lead (140 ppm). There is a weak

(possible) I.P. anomaly occurring on line A some 200 meters

southwest of this anomaly .

These areas warrant only brief geological examination to

ascertain the source of the valués.

(vi}  Area G contains a single #cck chip anomaly occurring near
the northeast end of Bond ﬁange.* The sample is a well fbliate&
quartz crystal tuff with a moderate amount of limonite coatings
and boxwork textures in the fractures. The sample values were:

145 ppm copper, 28 ppm lead, and 270 ppm zinc.

It is proposed to run three short soil or auger lines, and to

map the area in detail.

(vii) Cattley Creek

Acid volcanics, cherts and fine grained sediments belonging to
the Mount Read Veolcanic Suite occur in the northwest area of E.L,
10/74. This area is 20 kilometers on strike from the recent Mackintosh
discovery, and therefore warrants a comprehensive program of mapping,
soil and stream geochemistry and geophysics during this coming field

season. Adequate coverage of this ground would necessitate at least

J =



507016
13.

six grid lines at 800 meter spacing with an average length of

2,000 meters.

RECOMMENDATIONS FOR GEOPHYSICS by B. K. Salisbury

Additibnal test of the I.P. anomaly near Station 15 on line C is
proposed, This work would tface.the feature along strike away from
its intersect on line C. Vértical loop electromagnetic and/or

I,P. travérses on short parallel lines would be used. Since the
area is relatively open, the linecutting should be minimal and the
feature can be pursued as far as its character warrants along strike.
lines at 100 meter spacing would be necessary for E.M. work;
otherwise, they Woulﬁ be placed at 206 meter intervals for the I.P.

survey.

Airborne electromagnetic su.rvé.ys at 400 meter line spacing of the .
main volcanic belt east of Lake Iea and of the Cambrian section in
the extreme northwestern corner of the licence block are also

proposed.
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PRELIMINARY GEOLOGICAL REPORT - BOND RANGE AREA

ABSTRACT

Cambrian acid volcanic rocks of ?otential economic interest are exposed
in the Bond Range and its western flanks, oﬁerlain by a thinrcover of Ordpviciaﬁ
quartzites. To the east.they are covered'by ﬁp to 400 ft. of flat—lying-
Tertiary basalt.

The major north-east tending Devonian structures - anticlines on the Bond
Range and the Black Bluff Range and a syncline in the Vale of Belvoir - are cut
off near the easterh edge of the Licence by a majdr structure, here called the

Kauri Fault.

The Bond Range apparently represents the western edge of a Cambrian

cone or cones of ash-fall tuffs, intruded by the parent magma (quartz-porphyry)
and selectively silicified at the northern end of the range. Silicification

is accompanied (?) by mineralisatioh'of the surrounding rocks. On the southern
énd of the Bond Range and in "windows" within the quartzite west of Lake Iea
rhyolites are interbedded with crystal tuffs and rhyolite complexes near the
Ir_is Bridge may be associated with a granodiorite prophyry. The volcanics now
exposed probably formed highs which influenced Ordovician sedimentation and

Tabberabberén folding.,

INTRODUCTION

The area in which mapping is now virtually completed is bhounded by the Vale
of Belvoir énd the sduthern and eastern Licence boundaries. Most effort has been
concentrated on the Cambrian rocks of the Bond Range, and their boundaries and
interﬁal stratigraphy have been-carefully mapped., Distribution of other formations
has been checked but the predominence of scree and alluvium obscures boundaries
in many cases. Mapping by the Mines Deparﬁnent has been used as a guide, particularly
in the basalt areas, but the prgsent'map of Cambrian rocks is more detailed and

accurate than the 1966 work,

Mapping was recorded on 1:15,840 topographic field sheets with the aid of
1:50,000 black and white aerial photography and 1:15,840 enlargements.

This report is presented as a preliminary note, and some points may be

modified by petrolegical studies.



STRATIGRAPHY

(a) Quaternary-Recent

the broad valleys of Fall .River and its tributaries are filled with peat
and swampy soils to depthé of abouﬁ three feet, with minor gravels at the base.
Bedrock is seldom encountered. Well-rounded boulders of gquartzites and slate,
porphyry, dolerite and basalt up to. ten feeﬁ across are scattered along the
edges of the valleys. These boulders must have been transported by ice,
and in particular the presence of dolefite feﬁ miles from the nearest source
(across rough topography) indicates glaciatioﬁ of an extent not previously

considered.

Modern siliceous breccias (silcrete) occur in two places, lying close to
the Ordovician Cambrian contact. Thé brecciaﬁ consist of rounded and angular
quartzite boulders unevenly distributed in a fine crystailine silica matrix,
unlike any bhreccia produced hy normal.sedimentation. In each case basalt lies

a little to the east, and the breccias may be related to these flows.

) Terti ary

Tertiary basalt covers most of the area eaét of the Bond Range. The
basalt consists of scattered yellowish olivine phenocrysts in a generally very
fine groundmass. Textural variations include laminations (seen particulérly on
weathered surfaces) and very strong vesiculaﬁion. Vesicles are generally empty,
though a few cdntain white zeolite (?) and carbonate. Vesicular basalts tend to
outcrop on hill tops, and may represent the upper part of a single flow coveriné

much of the area.

The basalt varies in thickness from a veneer of rounded boulders 5-20 ft.
thick to at least 400 ft. thick east of the Fall -Lea junction. More than
one flow may well exist in areas of maximum thickness, but no detailed'mapping'

has been done.

The basalt is not mineralised.
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{c) ordovician

{i) Gordon Limestone

Limestone outcrops in the Vale of Belvoir between the cheese factory and
the north end of Lake Lea and again in a tributary of the Lea River just west

of the Kauri Fault. Several small limonite deposits have been reported near

limestone-basalt contacts.

The limestone has not been studied for this report.

{(ii)Owen correlates

All the siliceous rocks have been included as "Owen corrf:ela\tes'..II by the
Mines Department, although the old name “"Moina Sapdstone” seems more reasonable
for most of them in this area. Basal conglomerates do occur on the.northwestern
limb of the Bond Range anticline along the northern half of the range, where
they are about 10 ft. thick, and consist of close-packed, well-rounde& cobbles,
mainly derived from Precambrian sources. A few fragments of Cambrian volcanics
occur, and these are generally well cleaved. Disorientation of these boulders

shows their cleavage to be pre-Ordovician,

on the Black Bluff Range west of Lake Lea the conglomerates reach 100 ft.
thickness (e.g. on Prospect Mt.} and in places 10-15 ft. of hreccia (equivalent

to the "Jukes Breccia" of oldei stratigraphy} is developed on an uneven surface

-of Cambrian Volcanics. However it is a striking feature that in most places

the basal Ordovician beds are massive pink sandstones (quartzites) in beds up
to 4 ft. thick, many riddled with long vertical worm burrows filled with pale

fine sand. Minor shales occur near the base in a few areas (e.g. under Bond Hill).

Quartzites predominate throughout the Bond Range sequence but north of the

Kauri Fault rocks are more variable,

(d) Cambrian
The sequence on the Bond Range is:

top volcanic siltstone
medium= and coarse-grained tuffs
rhyolite lava flows

intruded by pink quartz-porphyry
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{i}Volcanic Siltstone

This rock is dark grey and fine- to very fine-grained, with scattered small
guartz porphyroblasts. It shows strong penetrative cleavage, with shiny
sericite developed on schistocity surfaces. Original structures are obscured
by the cleavage, but in outcrop this unit clbsely parallels the overlying

conglomerate and the contact may be disconformable rather than uncomformable.

This unit may be a siltstone derived from volcanic material rather than a tuff,

possibly deposited after volcanlc activity ceased. It occurs only at the
north-east end of the range on the western flank, where it outcrops con51stently

for two miles between Line D and the Kauri Fault.

(ii)The volcanic Segquences in the Bond Range

Pyroclastic rocks and lava flows are now recognised to occur along the whole
length of the Bond Range. Apart from two isolated rhyolite centres near the Iris
Bridge they do not cccur east of the range. '

Lava flows

lLava flows are not recognised with certainty but much of the volcanic pile
west and south of Bond Hill appears to be igneous rocks. They are rhyolites,
or more correctly quartz-keratophyres, since the whole sequence probably belongs
to the spilite suite. Quartz phenocrysts are the only macroscopilic ﬁinerals,
and they'do not always occur. The lavas are pale yellow or greenish when
fresh, with very fine feldspathic groundmasses of devitrified glass. FEhyolite
exposed in the north end of the window between Lake Lea and Bond Hill has |

abundant gquartz phenocrysts (2-3 mm.), a few feldspars visible in the grouwndmass

and shows indistinct flow banding and rare autobrecciation - this one of the
few places where evidence of origin is available. In the same area glassy
aphyric and porphyritic rhyolites are interbedded with medium-grained tuffs

and agglomerates, providing an unusually varied sequence.

No lava flows have been recognised on Bond Range north of Beond Peak, but
fragments of yellow glassy rhyolite occur in some of the coarse tuffs., South

of the Lake Lea track the Cambrian sequence expands and rhyolites are abundant.



Pyroclagtics

Tuffs dominate the Cambrian succession oh the noith end of Bond Range,
'(méiacteristically, they are coarse-grained, with round quartz crystals 3-4 mm.
across in a groundmass of crystal fragmehts and micaceous minerals (chlorite
and sericite). PRhyolite occurs'as rare inclusions 2-6 mm. long but other
lithic fragments have not been recognised. One agglomerate relatively rich

in rock fragments occurs in the window west of Bond Hill, Shearing and the
recrystallisation of micaceous minerals makes it impossible to recognise

any original glassy material.

Medium- and fine-grained tuffs are generally similar to the'coarse~grained
rocks, but round quartz ¢rystals may be less abundant. Crystal tuffs rich in
feldspar arE'un¢ommpn. Very fine tuffs originally rich in glass occur south of

Bond Hill.

biagnostic textures in the tuffs are rare. in a few cases there is a suggestion
of grading and in one instance bariding parallel to bedding can be measured. From
their general texture and the absence of any evidence for flow it is reasonably
certain.these pyroclastics are entirely.ash*fall tuffs. BAsh-flow rocks probably
exist soﬁth of the Lake Lea track and north of the Kauri Fault but have yet to

be mapped in detail.

Other Volcanics

In the two “windows" west of Lake Lea in the Black Bluff Range rhyolites
predominate with minor tuffs. The rhyolites are pale yellow and very fine-grained
(originally glassy) with small scattered quartz phenocrysts. In the southemn
"window" autobrecciation tektures and flow banding provide good evidence of an
igneous origin, and it is likely that more than one flow exists. Coarse crystal
tuffs flank the rhyolite in the southern area and fine glassy tuffs occur in the

northern "window". Mapping in the "windows" is incomplete.

South of the old V.D.L. track fine glassy rocks, both tuffs and lavas, are
common, No detailed mapping has been done on this area, which is south of the

Licence boundary.
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{iii)Ignecus Intrugive

Quartz-Porphyry

Cambrian exposures east of the Bonﬁ Range are dominated by massive éink
quartz-porphyry. The freshest outérops ére on the old V.D.L. track at the head
- of the Iris River, but there is remarkably.little'variation between these and
the northernmost exposures near the Kaﬁri Fault. The porphyry forms massive
founded pink outcrops in which phenocrysts of quartz are quite characteristic -
they are large (3-5 mm.) and rounded, often with radial cracks, and are glassy
clear. Pyroxene remnants form idioblastic laths 2-4 mm. long and shadowy
pale green feldspars are geen in some specimens. Chlorite occurs as patches
1-2 mm. across, with a few up to 1.5 cm, containing pyrite. In more altered
rocks sixﬁéided cyrstals of micaceous chlorite are the dominant ferromagnesian
‘mineral. Angular white feldspar crystals and rounded pétdnes of coarse feldspar
and/or carbonate up to 1.2 cm. across are not abundant but are characteristic

of the porphyry.

The groundmass is always pink or creamy and very fine-grained, with a

waxy appearance due to abundant sericite.

Textural variations over the whole six miles of exXposure are slight, and
there is little doubt the porphyry is a single shallow sub-volcanic intrusion.
The tuffs are derived by explosive volcanism from magma of the same composition
as the porphyry, which is likely to represent the last pulse of magmatic activity
in the wvolcanic c¢ycle. There is no evidence that the porphyry ever reached the

surface.

At the north end of Bond Range the central porphyry intrusions are roughly.
parallel with mapped boundaries in the fuffs, but contacts are not exposed.
On Tuff Saddle a very irregular contact between tuff and porphyzy is well
exposed. The porxrphyry transgresses the tuff cleavage (which is apparently close
to the bedding) and tuff is included in the porphyry. This contact is good
evidence for intrusion of tuff by porphyry. WNo alteration occurs, and none is

expected, since the two rocks are similar in composition,



Granodiorite Porphyry

This distinctive rock type is knbwn-only from boulders, but it appears to
underly the basalt north of the camp towards Fall River. Fragments also occur

in the guarry near the Iris Bridge.

Fresh specimens are pale grey, with scattered large quartz phenocrysts,
small cloudy feldspar patches, black needles of hormblende (2?) and scattered
pyrite cyrstals in a fine crystalline groundméss. Composition is likely to be

granodiorite.

Geographically at least this porphyry is related to the rhyolite complexes
near the Iris, which are quite different from the volanics of the Bond Range

and their associated pink porphyries.

STRUCTURE

The dominating structural elements are the Lea Syncline, forming the Vale
of Belvoir (underlain by Gordon Limestone) and the flanking anticlinal structures
of Bond Range and Black Bluff Range. These northeast-tending structures are
terminated against the Kauri Fault, north of which Lower Ordovician quartzites extend
from Black Bluff almost to the Iris Riwver, with NNW-tending faults apparently

controlling the structure.

Cambrian rocks are exposed along anticlinal crests, and in_the Bond Range
are covered by a thin skin of gquartzites, perhaps only 100 ft. thick on the
western flank. The Cambrian structures have been interpreted in the past as
tectonic domes (aligned undulations in the anticlinal crests) but current mapping
suggests the whole Tabberabberan structure is influenced by the shape of the
pre-Crdovician terrain. It seems likely that the Bond Range may represent a
number of Cambrian cinder cones (or the western flank of a single large onhe)
which have been extensively intrﬁded during the last phase of volcanism. The
intrusion is expected to be close to the original volcanic centre or centres
and to have represented a high at the time of Ordovician sedimentation. The
tuffs were cleaved befdre the Ordovician, but tectonism may have been rather

localised and irregularities in the Cambrian surface may have contributed
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significantly to the unconformity. This is particularly evident in the Black
Bluff Range west and south of Lake Lea where basal breccias and conglomerates

vary fram 100+ ft. thickness to nil over short strike distances.

It is surprising that no movement has occurred along the Cambrian-Ordovician
contact (which is well exposed in a number of places) although Tabberabberan
folding must have caused extensive strike siip in the uncleaved quartzites while
movement in Cambrian was taken up alohg essentially vertical cleavage planes which

pre—~date the unconformity.

Further evidence for the persistence of Canbrian highs which may represent
volcanic centres is provided by the rhyolite-breccia complex near the Iris Bridge.
These rocks were emergent during Tertiary wvolcanism, when basalt flowed round

them, and at present form small rugged peaks 150 ft. above the'plain.

ECONOMIC GEQLOGY

) Interest has been concentrated on the Cambrian rocks of the Bond Range, and
it has been found that the porphyries mapped by the Mines Department intrude
pyroclastic rocks of similar composition and which may have originally formed
the western flank of a volcanic cone or cones. The pyroclastics are generally
coarse-grained, with a penetrative pre-Ordovician cleavage, a situation potentially

favourable for base metal deposition.

Geological interest has centered on the northexrm end of the range, between
‘the northernmost peak and the Lea River. In this area a series of northeast-
striking coarse and medium tuffs are intruded by porphyry and show striking selective
silicification. Rocks surrounding the siliceocus pods contain hematite and pyrite,
and an adit driven into a quartz reef on the southeast side produced small amounts

of chalcopyrite and bornite,

Alteration

Seven separate lenses of strong silicification have been mapped and sampled,
and surrounding rocks sampled for assay. The lenses outcrop as rugged spines,

surrounded by low lying unaltered tuffs.
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Silicification is most intense near.the Iea River, where the spine consists
of very fine vellow silica with a streaky texture, probably indicating réplacement
of a tuff. On the western side of the spine fine grey tuffs'contéin small flat
lenses of specularite and have patchy.gréen staining. Further west pyritic
porphyry contains quartz reefs (apparehtly unminéralised) while on the eastexn
side grey tuffs are flanked by porphyry with a gquartz reef containing pyrite,

chalcopyrite and bornite.

Towards the tope of the range silicification is less intense, and traces of
original textures, such as gquartz porphyroblasts, are visible in the massive
silica. Some outcrops show coarse sheared fragments (?) with interstitial
finer schists and masses of creamy silica. Quartz veins are uncommon. Unaltered
quartz crystals and rare rhyolité fragments are evidence that the silicified
rocks were originally tuffs. In some cases at least, coarse tuff iying between
finer beds has been selectively silicified, and there is a sharp lateral cut off
of alteration, It is uncertain whether silicification is confined to originally
lenticular tuff bodies or just dies out along strike - the former appears to be

the case.

The only mineralisation within the spines is specularite and specks of an
unidentified blue mineral. Flanking rocks near the river consistently contain

pyrite and hematite.

Quartz reefs, which occur within porphyries in the area of interest, and
~also on the eastern flanks of the range, may be an alternative expression

of the silicification. Mineralisation of a reef is only seen at the adit.

SUMMARY

Geological mapping of the Bond Range and the area east to the Iris River
is now complete. Tuffs which are the host rocks to a major porphyry intrusion
are potential economic targets and surface mineralisation has been observed around

lenses of intensely silicified tuffs at the north end of the range.

.
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UNION OIL DEVELOPMENT CORPORATION

GEOPIYSICAL SURVEY ON TASMANIAN E.L. 10/74 - BLACK BLUFF

DECEMBER 1974 through FEBRUARY 1975

- Fourteen line kilometers of pole—dipole induced polarization data were cbtained
on six lines across the main Cambrian volcanic belt east of Lake Lea. These
lines are spaced at approximate mile intervals., The lines are not set on a

grid pattern, but they basically traverse across strike.

The predominant potential spacing used was 100 meters, while the search
depths (na spacings) were 100 and 200 meters, Shallower, more closely
spaced, arrays were twice employed in areas of interest defined by the

regular arrays.

Time domain, two second pulse, transmission Qas achieved with a C.G.G.
transmitter and monitered with a Scintrex I.P.R. B. receiver. Currents
rarely exceeded two amperes, and often were much under one ampere, leading
to some signal-to-noise inadequécies. Data.presentation is therefore from

the first decay curve window.

Background chargeabilities are low, in the 5 to 10 millivolt/volt range.
"Aanomalous" features greater than 15 millivolts/volt are noted in several

locations.

l. "Owen Anomalies" - Shallowly derived anomalies are noted on the western
extremities of Lines F, E, and A. These features have high apparent
resistivity and direct correlation with outcropping Owen Conglomerate,
starting at its contact with the Cambrian volcanics, Penetration
from Owen Conglomerate into the Cambrian volcanic rock occurs on the
dip slopes surveyed, as shown by the loﬁer values of chargeability and
resistivity of the deeper search depth data. Different lithologi~n

background is an indicated source of these features,

2, Lipne D - Station 12 Vicinity Anomaly - A broad, shallowly derived
anomaly reaching to depth is indicated. The source is a body of somé
300 meter width probably having 400 ohm—meter resistivity and 25
millivolt/volt true chargeability, imposing limitations on its potential

for possessing large sulphide percentages.
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A radicactive ancmaly in cont rdi Bohhern Tasoania (5.L. 14/73).
| . Ee £ L.F, Collins
T . :
i Ln arca of ancmulous ru;ioubL*ViLy‘withix Tusminex N.Ls oxploration
Jdease EuL. 14/73 was visited on 20 hﬁyempi: 197~ in the presence of the com-
parj s probpector. = :

_ The anomalous axca [38/)778921 15 ultaate on steep hill slopes form—
ing the southern bank of the Lea River in central northern Tasmania (fig. 1);
and is readily accessible by logging roads which leave the Cradle Mountain
road at the eastern end of the Middlesex Plains. A brief inspection was also
made at a second area of interest which is szthahed approximately 1.5 km east
of Leary's Commer, where the Cradle Mcuntalﬁ xo_d crosses the Iris River

{38/904832] : IR . e
LEA RIVER mo;-&wi

Previcus work undertaken by Tasmlnex N L. included geochemical sampling
and reconnaissance scintillometer surveys. - The gegchemical sampling indicated
arnomalous radon in the water in a c:eeﬁ flow;ng north-east to the Lea River
(fig. 1); and high uranium and thorium values of 0.025% U and 0.95% Th wers
obtained in a single rock sample which was deSCflbea by Cooper (1973} as &
silicified rock formed by the xe ulaceman+ of 11m;stone It would appaar
that, from the petrographlc descrictién of this rock (Cocper, 1973), the high
uranium and thorium values are probably due to monazite which commonly con-

“tains 4-12% ThOj and up to 30% ThOg ln tne varlehy cheralite (Deer et al.,

1966) .

A gcintillometer survey over the area ahr?aundlqg this rock sarple re-
vealed a rather small anomaly, of the QIQE” of 30 m in diameter.

Geologg_

The ancmalous area is situated within Cambrian guartz and quartz feld-
spar porphyries which are unconformably. cverl"z by Ordevician conglemerates,
with Tertiary basalt blanketing mucn cf the surroundlng areas (Barton, C.M.
et al.}). :

The Cambrian seguence appea;é tb;be'dgminated by guartz por§hyry lavas
(e.g. 73-658%) consis.- .. of rounded guartz ghenocrysts 0.5-5 mn in diameter
in an aphanitic groundmass: Within this lava sequence is a sheared tuff-

‘aceous unit which consists of quartz crystals and lithic fragments in a sil-

iceous matrix (73-659). Although it Was_lndlgatea that the sample containing
the high uranium and thorium values was from within this tuffaceous unit, a
silicified rock which could have formed from the reolacement of 11mestoqe

"‘was not observed.

Apart from‘the opaque minerals, there. Were no other minerals chserved
in thin sections of either the lava {?3*658} or the tuff (73- 6:9) Wnlch could
readily account for radloactLVLty. -

Filling fractures within the lavas a:e'éeveral quartz velns up to one
metre wide which had previocusly been'prSfected by means of trenches, two
adits and a shallow shaft, but only one of these veins contains significant -
guantities of PyrltE, chalCOPYVLte and poss;hly some cobaltite (fig. 1).

*Detalled descrlptlons of the spec1mens referred to in the text are glven

_1n Apgendlx 1.
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The - rad10actlv1tv of the tuf faceous unlt was weasured in the fleld with

a sorniillometer supplied by ;asmlnex N.L; and this indicated up To 10 times
the bickground radioactivity for a weathe”ed outc:om of the tuif whilst only
2-3 times background was obtalned. from, fresb zock: Near-background ‘radio-
activity wau recordud for both’ th lav‘ tand the guartz velr_. o s

IR‘IS szm grr &

AL the second locallty, imxealataly‘Jest of the Iris River, an outcrop

"of Cambrian guartz porpnyry lava pro_ruaes qnave ‘the recent soil and Quater-

" nary sediments of the Middlesex Plains; ‘and once zgain no radioactive miner-
als were observed in a thin sectlon of th" ava (73-660}.

g The scintillcmeter recorded near—backgrcurd radioactivity for the lava
but up to 20-30 tlmes backgrouna for the water saturated soil surrounalng
“the outcrop. : :

SUMMARY 2D DIt éUssréN-

‘ To summarise, it. would eppear that the only significant radiocactivity

‘at the Lea River anomaly is associzted with the tufifaccous unit in the Cam-
brian guartz porphyry lavas and zha; weathereg_outcrop of this tuff is more .
“radicactive than the fresh rock. At the Iris’River anomaly the radicactivity
is confined to the water saturated soll surroundﬁng the outcreopping guartz,
porphyry lava. ' S R

The radiocactivity does not appear ta be of magmatlc orlgln as trere
are no known granitic lntrusions in the area, nor are there any mzjor faulis
which could have acted as channels for uraniferoue sgluticns. A brief search
of the literature has revealed that 51llceoas glassy igneous rocks coatain.
6-7 ppm uranium of which 40% is readily leachqble on devitrification of the
glass (Bunker and Macmallor, 1973; McKelvey et -al., 1955). Since the tuff
would contain morxe glassy: fragments than .the’ lava, it is therefore reasonable
to expect higher radloactxv;ty in the’ tu:faceous unit. Ugon weathering, the
uranlum, which is now bound up in clays (MCKelVey et-al., 1955), would be
_concentrated in joints and fractures in ‘the rock; thus accounting for the
- more radloactxve weathered surface outcrop of; the tuffacgous unlt - - _ B
. At the Iris River locallty, the re;atlvely high raq;oaot;vxty of the
. water saturated soil can be explalned by 1each1ng of the volcanic rock by B T 1
'groundwater and absorpticn of the uran”um 1ons by clays in the 5011 o

CONCLUSIQWS

The radiocactive anomaly at the Lea Rlver locality is attributed to the
tuffaceous unit as it contains a greatexr proportlon of .glassy fragments from
which uranium has been leached during davitrification of the glass and con-
centrated in the weathered surfaces of . the tuff. Leaching of the volcanic
rocks by groundwater and subsequent concentration in the surrounding soil
has caused the apparent hlgh radloac;zviey at the Iris River ;ocallty.

Therefore, the apparent anomalgus radxoactlv1ty at both localities is
due to secondary suxface enrichment of: uranlum—bcarlng mlnerals, which has
resuited from weathering and leaching of 'voleanic rocks originally contain-
ing very low concentratlons of uranium.-_j:t-_ : . : T
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— TON, C.M. et al. 1956. G»oxoglcal thua ‘l'mile sceles. Zone 7 Sheet 44
ﬁ“\ug(6014N). Mackintosh. anartm_ﬁt of’ UJH@S, TduMddla. :

1
1]

BEUNKER, C.M.; MACKALLOR, J.A. 1973. GeOLOgy Of the oxidised uranium ore de-

posits of the Toollla Hill- DLWLﬁaVlllL area, Karaes County, Temas.
2rof. Pap U8 .Geol.duzy. 7u5. T

COOPER, R.S. 1973. Petrogrhphlcal aeﬂcr*ptloq r.d identification of radio-
73.

DEER, W.A.; HOWIE, R.A.; ZUSSMAN, J. Lﬁgg}'isn-introduction to the rock form-
' ing minerals. Longmans .;: London. 4 ' : '

MCKELVEY, V.E.; EVERIART, D.L.; GRRRELS, R.M. 1955. Origin of uranium de-
- posits. Econ.Geol. SOth;Anniv.Vg;. ;:464*533. :

APPtNDIX 1
"f -Petrograph1c descr1pt1ons of CumbrTan quartz porphyry lavas and tuffs.
i 73-656. [38/978395 ]. Quarts porphury -lava. f{

: A cream to light brown rock ConSlSulng of rounded guartz ynenocrysts
in an aphanitic groundmass., In thin sec;;on the phenocrysts are subhedral
f " - with well rounded corners and range Ffrom 0. 5 5 mm in diameter. Embayment
W of the phenocrysts by the cryptocrystall;ne ‘groundmass is common. Quartz
microveins are prominent in the groundmass and can be traced through the
phenocrysts along lines of 51llca alteratlon.i The phenocrysts comprise 40-
50% of the rock. : : S

73-659._ £38/377892). Sheared, crystalié#lithic tuff.

The light grey-green rock pontaigs_qﬁaxtz phenccyrysts and green lithic
fragments in a siliceous matrix, The rock has been sheared and contains
bands of disseminated sulphidés, and ixregn;ﬂ: elongate patches of chlorite.

. In thin section the rock conszsts of qpp:Oleately equal quantities of

"quartz phenocrysts (40% ) and lithic fragments 435%) .in a cryptocrystalline
groundmass (20%) which has been serjcitised and chlorxitised.  The broken and

- angular quartz phenocrysts often have guartz-sericite pressure shadows and

-" - are occasionally embayed. The vary fmne~gralned lithic fragments, which are

_of both sedimentary and volecanic origin, have alsc been serxicitised, and

active minerals in one hand specifien. Rep.Aust.iiner.Devel.Lab. MP 3560/

often have indistinct margins. OCpague mirerals (5%) are disseminated through-

out the rock. Very fine, elongate, blood-red flakes of hematite are often
'assoc1atea with the opague mlnerals

73-660. [38/964832], Quartz'porphyry'léva;””
The rock is similar to'73-658 buf ﬁhé-o£ten embayed guartz phenocrysts

are much smaller, ranging from 0.4-1 mm across,-and only comprise 10-20% of

. the rock. The cxyptoc:ystalllne g*ounamass contalns epproximately 5% pyrite
- in d;ssemlnated patches. : AR -

[20 December 1973]

31
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3. Line C - Station 15+50 Ancomaly - A.thin, dikelike source is indicated.
The feature bears a nebulous resistivity low, and may well represent
sulphide or graphitic occurrence, Its indicated thickness is around
150 meters. A button grass swamp completely masks the geologic expression
of the area. This is the writer's favorite'anomaly of all those defined

by I.P. work on Union's two Tasmanian Licence Blocks.

4, Line C - Station 32+00 Anomaly - A feature of weaker, but similar nature,
to that of Station 15450 on this line. A dikelike source may be indicated,.

Not a great target due to low amplitude.

Apparent resistivities vary marked;y ovér.the area. The lowest cbserved values
are less than 100 ohmmeters to the east near the Tertiary basalt, and the
highest values are in excess of 2000 ohm-meters to the west over Owen
Conglomerate or in presumed Cambrian rocks. Profile stacking shows some

line-to~line section similarity not easily noted in the pseudosection data.

D ity St
Blair Salisbury -
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