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TENEMENT INFORMATION

El 35/86 is B 55km2 tenemerlt irl the Burns Creek ares, NE Tasmarlia
(r:igure 1, Apperldix 1). The licence was granted on 28 August
1987, for a licence year c(lvering ttle period 25 August 1987 to
2{~ ,t'\Ugus t 1988.

T~10 )5cerlce 15 (Iwned 100% by Placeco ALJstralia Pty. l.td. On
6 J2inuar'y 1987) PIC".lceco entered (".In agreement with Bf:~E~£, Strc:.<it Oil
& Gas (Holdirlgs) N.L. whereby Bass acquired from Placeco a first
r'jg~lt of refusal to enter into a joint venture to explore
FL 35/86. Orl 7 September 1987. this option was exercised. Bass
c:an earn a 20% 5nterest in the licence by experlding $50 l 000 ort
explot~ation prior to 24 August 1988~ and can car'n an additional
30% intere~it by expending an additional $150,000 on exploration
wit~lin the licence area before 26 August 1990.

EXPLORATION PHILOSOPHY & OBJECTIVES

The aim in to stUdY in some detail the geological controls or,
minerBJj,sation at the only known gold occurrence withj,n the EL_
And LIse that data base to explore for replica deposits.

SUMMARY OF WORK COMPLETED IN YEAR 1
(25 August, 1987 - 24 August, 1988)

Composite rock chip samples were tsken from various locations on,
Arid adjacent to. the old ~,ar'd rock workings at Golder! Hill to
determine grade and investigate whether or not the country rock
was miners11sed. Some str'uctural trends in the old hard rock
workings wer'c also recorded in an attempt to defirle a
relationship tletween the mineralised vein and major structural
.1. i neEJr's.

A stUdy of fluid inclusions in samples fr'om NE Tasmania was
carried out in an attempt to differentiate between a magmatic arId
metfJmorph5,c source for the flLJid depositing vein quartz in sites
appsrentl,y removed from granite contacts and '~losted in the
Mathinna Beds (Appendix 3).

SPECIFIC SURVEYS

Rock-chip Sampling Programme - Golden Hill Mine Area

(lrl October 22--23 1987, composite rock chip samples were taken
ft~om varioLJs locations on and adjacent to the old har'd r'ock
wor'kings at Golden Hill Mine (Figur'e 2). SClme strl,JctLJrsl trends
in the host rocks were also recorded. The rocks were assayed for
tW'~;,enic and gold (Appendix 2).

The ore body waS (most of it appears to have been mirled) an E-W
tr'"ending vein or lens of quar'tz hosted in Mathinna Group meta-­
sedimentary rocks. The eastern edge of the bodY is exposed in
the main adit.

A recent logging road which CLJts across the trend of the vein>
some 230 metres west of its eastern origin, exposes corltjnuous
oL~tcrop of the host rocks and the vein is not intersected. T~le
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western extremity of workings wt,ich show vein quar'tz in their'
dl~mps is 8Pprox5.motely 120 metres along stril<e from the easterrl
(lr'igin. lJnless the ve5rl plunges towards the west, its strike
lerlgth is approxirnately 120 metres. Inside the adit, vein width
varies from zero to about ~O cm_ In the vertical direction it is
lenticluar' irl shape and if tt)is lenticularity is maintained with
depth) the veirls could be expected to pirlc~, Ol~t 50 metres below
t he ~',ur'f r~ce.

No sUlprd,de or' other' clir'oct evidence of mineral isat 1.on wa.£.
()bserved irl trle sampJ.es, however the vein quartz typically shows
cvjderlce elf ox5datiorl ~lteration. character"istie of quartz
(:nr"rying free gold irl t~,e Mathinna Group gold province.

STRUCTURAL GEOLOGY

l'hree sets of lincars are interpr'eted from 1:15,000 black and
white air photos (Figure 3.). They trend NNE-SSW, NE-SWand
ENE-WSW. The latter trend is represented by a single strike
ridge through the hill on which the mine is located. In detail
there is no definite relationship between the miner"slised vein
arId the main interpreted linears) but the eastern or'igi,n of the
(lr"e body may occur at the intersection of the ENE-WSW strike
~-'idge and the NNE-SSW linear just east of the adit.

Dip and strike of Joint faces was recorded or1 several outcrops
I-lear" the adit entrances and in cuttings beside the Burns Creek
Road. These are insufficient readings to make any conclusions
but the density of well pr"eserved outcrop indicates that a useful
structL~ral map could be prodL~ced.

f',SSAY RESUL. TS

All 36 samples were assayed by ANALABS, Burnie for arsenic
(vapoLlr generBtion/AAS) and gold (fire assay fLJsion/AAS).

The arsenic values are generally low for mineralised quartz veins
in the Mathinna Group province, and this is consistent with the
flhserlce of visi,ble sulphide arid the fact that only rocks left by
the early mirlers were sampled, the gold gr"ades are suprisingly
r"ic~" suggesting rnainly fr"ee gold. This interpretation is
sL~pported by the relatively low values of 4-5pPITI obtained in tt1C
tailings sands (Be7, BCB).

I
I
I
I

Arsenic values ranged
varied from <O.OOBppm
(l'Ig2~;'che;'bk assay).
(Appendix 2).

from Bppm (BCI7) to IOOOppm (SC3). Gold
[~~:':~~~~,:~~:~>rnples) t,QA-;,mB?;S irQJ.lfrr':,-(jf 32~Bppm
14"'sample"s:gave gold values) 1ppm
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Ar'senic appear's to be a useful geochemical indicator. Samples
BC19 - BC23 arId BC24 - BC30, which essentially traverse normal tCl

the trend of the ore body, show a systematic arsenic trend from
detection level at BCl9 to s maximum ofl70ppm (BC23) and back to
150ppm (BC30). A strike extension of the ore body at the surface
would have been sampled by BC22 and/or'SC23. H,e are body is
clearly not exposed in the logging road and as BC22 and BC23 wer'c
sampled upslope from all mir1e workings there could be no
contamitlstion from the peak values on that part of the traverse.
The most likely explanations ~re that either the ore body plunges
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El35/86 - Airphoto overlay
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to the WE~st and ver'tical ar"sen5c leakage has produced the
observed anomaly~ or that lateral dispersion from the krlowrl ore
body has produced an ar"senic halo in the host rock.

GoJ,d values show a strong positive correlation with the presence
of vein quartz and a strong negative correlation with quartz-free
Mathinna Group slates and sandstones adjacent to the vein. The
orlly possi.hJ.c exceptiorl is BC28 (1 ppm) where no vein quartz was
obser"ved in the rock c:~lips sampled.

StudY on Fluid Inclusions From NE Tasmanian Samples

A flLJici inclusj,on stLJdY was undertaken on three NE Tasmanian
samples (Appendix 3)

1, Trafalgar Granodiorite + quartz + carbonate
2. Burns Creek Mathinna Group + quartz
3. Portland vein quartz.

The fluid and isotopic cha~'acteristics of Au-rich samples
containing galena and arsenopyrite suggest a dominantly magmatic
origin for the ore fluid.

The compelling magmatic features of the fluids are their moderate
to high temperatures, and moderate salinities (whereas
metamorphic fluids are generally low in salinity), and their low
CHI content (whereas a metamorphic fluid derived from the
pyrophyllite-grade carbonaceous Mathinna Beds should contain
appreciable CH,). The carbon and oxygen isotope values are also
convincingly magmatic, particl~larly compared to values from true
"slate belt" vein provinces. Note however that if metamorphic
fluids had reacted with a metamorphic basement of mafic igneous
t"'ock then they could inherit a magmatic signature as is thought
for the Ballarat - Bendigo deposits. The fact that pre-Mathinna
Gr"oup basement has been dige£',ted or other'wise remO'v~d al'so allows
D metamorphic or'igi~1 to still be considered.

CONCLUSIONS & RECOMMENDATIONS

The sampling to date at Golden Hill indicates that mineralisation
was restricted to the quartz vein and that the grade was
significantlY high within the vein. Given that th9 quartz-rich
m8ter'isl left by the mirlers ca~'ries between 1 and 30g/t Au) and
that approximately 5g/t Au remains in the mill tailings~ it is
likely that the ore carried l15gjt.

With the possible exceptiorl of Be 28, there is no evidence of
sigrlificant gold miner~lisation in the host meta-sed~ments, eve~l

immediately adjacent to the quartz vein.

The conclusions above mesn that the concept of extensive lower
grade mineralisatiorl in a halo around r'ichly mineralised veins is
not supported at Golden Hill. Individual quartz veins of the
type mined at Golden Hill may represent viable targets for
L~rlderground mining if the tonnage in such veins is large enOLJ9h
to pay back the cost of establishing the mine a~ld plant. The
following exercise is srI example of how the minimlJm vej,n size
reqlJired fo~' viability could be assessed.
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If $5,OOOlOOO worth of gold to be produced in 2 years is deemed
t~le minUmLJm revenue to SLAstain a small hard rock operatiorl,
then: --

Recoverable gold = 250,000 gr"ammes (assume gold pr'ice of
$20/gm) .

El:=-~s.t~me averAge ('E"Gover-"able grade of 109/tonne, then:--

-ronnage CI('C mirled in 2 years = 25,OOOt.

aSSLAme 50% of the veirl carl be recover"ed by efficient
mining, then

vein mass -- 50,OOOt
~ 20,ooom3 (5.G. ~ 2.5)

aSSLJme average vein width = 1 metre and maximum depth to
be mined ~ 50 metres, then

xm x 50m x 1m ~ 20,OOOm 3

x ~ ~OO metres ~ vein strike length

PROPOSED FUTURE EXPLORATION

Detailed structural mapping of the Golden Hill mine area will be
carried out in Year 2 to develop a structural model to show tt,e
pattern of shears and tensiorl gashes which would result from all
possible deformation scenarios compatible with the field
evidence. This would generate corlceptual quartz vein targets
which can be tested geophysically and by drilling.
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BURNS CREEK ROCK CHIP SAMPLING
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Sample No:

BC)

BC2

BC,,"

RC6

As

(ppm)

15C1

lID

1 ClCID

870

Au

(ppm)

10.50

(8.60)

9.70

0. 6[1

0.50

Description

Ve5rl qLAartz from dLJmp, main adit.

Vein qLJSrtz fr'orn dump~ main adit.

brecciated vein qLJartz.

(lL..Jmp ~ rna in ad it"

Math5rlna GD, sheared~ ferr'lJginOlJS

mjnor" vein qUC'JI't:z"

Dump~ main adit,

I RC5 590 0.50 Mathinna Gp,

veil'l quar't.z.

shear'ed, ferrlJgirlOlJS

t)ump~ mAin arlit.

I 18C1 6. J 0 Massive vein quartz, minor

I
f er'rugi nOl~S vugs:,. Dump, mcdn fldit..

I
I

BC?

[IC8

180

20D

4.70 Tailings sand (crushed) 10D metres

rlorth of main edit.

lsi.lings sand (crLJshed) 100 metrps

north of main adit).

I
I

[1C9 16 0.02 Mattlinna Gp slate.

fldi t.

Roof, main

I
I3CI0 22 0.01 Mf:.lthinna Gp.

E~di, t entrfJnce.

Dump 20m SW of

I
I

BC11 11~ 0.01 Mathinna Gpo DL~mp 30m SW of

ndit entrance.



J 0 O.OCI

I) o. 00

11 O. 00

2J O. D(l

63 CI. Dl

150 D. OJ

L3Cl 0. 00

J7Cl o. O~,

J I, [l .1 HI

13 metres north of BC12.

ct,jp samples of slates, sandstone,

~',:ilt~,tone, minor vein ql~f;l,'t:7,

Composite

Open stope

Open stope

Dump.

750014

Dump.

Dump 80m SW of

13 metres north of BC12.

Vein quartz.

adit entrance.

M8ttlinna Gp and vein quat-·tz.

DlJmp 10 metres west of open stope.

MElthinna Gp and vej.rl quart% .

DL;mp trenches 230 metres NW of

main adit entrance.

l.Clggjng road traverse.

Mathinna Gp"

Vein QU21rtz.

Mathinna Gp and vein ql~art2.

Dl~mp, open stope 35 metres west of

BC 25 .

6.30

o. OJ

7.60

0.01

17.30

23.10

(32.80)

1 (I

11

24.0

910

730

960

f,C J 9

f<C 15

BU 7

BCJ6

RC22

RC::'(I

BC13

BC25

BC23

BC::'J

BC26

BC12
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t~'enC~l, 50 metres west of BC26.
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BC27

6C28

160

920

0.10

1. 00

Mathinna Gp.

Mathinna Gp.

w"".t of BC26.

7500L)

Dump) cros.s-, cut

Dump, shaft 15 metres
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BC?9

BC31

BC3?

['.C35

6C36

16CJ

150

84

170

620

?1

D.D?

J . 3D

:~O. 60

(:~6.10)

7.7CJ

0.04

0.01

0.01

12.2D

(lgging road traverse. Composite

~hjp samples of slates, sandstone,

siltstone and millor' vein qLJSrtz.

Veirl quartz, ferrLlQinOLAs) vuggy.

DlJmp, main shaft 100 metres west of

main adit entrance.

Mathinna Gp and vein quartz,

oxidised and tectonical1,y deformed.

Mathina Gp and vein qLJSrtz,

(lxidised and tectcln5,cally deformed.

DUfnp) main stlsft.

Math5.nna Gp grey slate.

DLJmp, main shaft.

Mat~,inrla Gp slate.

DLJmp, main shaft.

Massive vein quartz.

Durnp, rnain shaft.



G.J.DAVIDSON.

"-
REPORT ON FLUID INCLUSIONS F,..OM THE SCAMANDER AREA, MAY,

1988.

N £2: NE2 does not contain sulphides. The milky quartz fabric has a strong
parting within it, along which numerous fine fluid inclusions occur parallel

or perpenicular to the vein walls. Some later tectonism is implied by
recrystallised quartz grains. The general character of the rock is similar to

NE3, which is described more fully.

PETROGRAPHIC DESCRIPTIONS
N £ I : A relatively to completely unstrained mosaic of interlocking anhedral
vein quartz, cut by regular thin parallel joints thoughout, 1-2mm apart.

Arsenopyrite occurs as euhedral cubes and diamonds <1% , up to
1.5mm long, but no gold was observed.

Fine fluid inclusions are abundant throughout. Parallel fibre quartz IS

generally inclusion-poor, but clear quartz , cut by swathes of secondary

inclusions, are more abundant than in NE3.

750016.. 014

INTRODUCTION
Vein quartz samples NEl, 2 & 3 were analysed for fluid inclusions,

and in the case of calcites from NEl, analysed for carbon and oxygen isotope

composition. Prior to this analysis, thin-sections were prepared and

examined, primarily to assess the viability of fluid inclusion work.

The aim of the study was to. differentiate between a magmatic and a
1 . ;/ ~

metamorphic source for the fuids depositing vein quartz in sites apparently
removed from granite contacts, hosted in the Mathinna Beds. This is in fact a

controversial area of geological science, with often ambiguous answers. This

fact is probably evident from the length of this report!

N £3: This rock consists of vein quartz grains up to 3mm in length, averaging
O.5mm diameter. Most grains are anhedral, although fine semi-polygonal

zones occur at some boundaries with sulphide grains. Sulphides are

disseminated throughout the vein quartz, comprising < I %, in grains

averaging I mm diameter. They consist mainly of anhedral galena with

characteristic triangular pitting, overgrowing euhedral diamonds of

arsenopyrite ( ie arsenopyrite preceeds galena in the paragenesis).

The rock fabric is defined by variations in fluid inclusion density and

the size of individual inclusions. The prevalent fabric is made up of short

lengths of individual fine inclusions parallel to one another over 2-5mm,
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which interlock with other similar patches with differing inclusion-train
orientations. No inclusions of usable size occur in these areas.

A second fabric type is a clear relatively inclusion-free quartz. This IS

found in radiating zones around sulphides, within quartz inclusions in
sulphides, and occasionally in isolated areas amongst the prevalent fabric
type. Identifiable inclusions derive from these areas.

FLUID INCLUSION DESCRIPTION
NE2 and NE3 have been used in this study, but NEI was not used

because of the smallness of its inclusions. The two main types are:

I) Two phase C02-rich inclusions 5-20 lJ.m in diameter, with negative
to irregular shapes, occurring randomly.

2) Aqueous inclusions with a low phase volume of vapour, and an
occasional halite crystal. A complete transition exists between this and the
C02 inclusions.

INTERPRETATION OF VEIN TEXTURES
There is only slight evidence for post-vein deformation, and the lack

of alignment of inclusion planes infers a primary origin. The fine-grained
linear quartz fabric is attributed to crack-seal processes in vein­
development, where these areas were the rapidly growing fibres of quartz
in the vein. Clear inclusion-rich areas probably post-date the crack-seal
processes, and represent slower-growing crystals. Notably sulphides are
associated with this point of vein evolution.

RATIONALE BEHIND THE USE OF FLUID INCLUSIONS
In many ore deposits, the fluids trapped in cavities as minerals grew

are diagnostic of the deposit-type. From the analysis of inclusions the
minimum temperature of formation can be deduced, as can the fluid
salinity, and other aspects of its composition such as the presence C02, CH4,
N 2 and H2S. The density of the inclusion can be deduced from the

homogenisation of a vapour into a liquid phase, and this can in turn be used
to make estimates of the trapping pressure and temperature of inclusions.
Note that the Th quoted in this work is the minimum temperature of

formation for the fluid inclusions.
The question of the source of fluids for Au veins in a variety of sites IS

certainly one to which fluid inclusions can contribute. It is, however, a
"sticky" subject because of the ambiguities of fluid convection which

produce veins. Most workers now regard veins hosted entirely by granite,
or spatially related to granite apophyses, as granite-derived in part. In
contrast "Slate belt" -style, such as the Victorian gold-fields or Globe-



Progress fields In New Zealand, are now widely believed to derive from
metamorphic fluids. However, both types often have similar mineralogies
and element associations. Sulphides are generally low, dominated by
arsenopyrite, pyrite, stibnite and trace base metal sulphides. They are
generally derived from reduced fluids. Where uncertainty develops is with

deposits in low-grade metamorphic terrains intruded by granites, where the
veins may bear no obvious association with granitoids. Many Australian

gold-fields are in this category, including sections of the Lachlan fold belt,

and the Pine Creek field of the Northern Territory. The veins studied here
are also apparently in this category.

Interpretative problems clearly develop because of the mechanisms of
quartz vein formation in the mesothermal environment. The separation of

an aqueous phase is a consequence of the cooling and crystallising of
hydrous magmas. In high-level magmas such as those of the Blue Tier

Batholith, overpressuring can lead to fracturing and consequent release of
the aqueous phase along cracks into the wall-rocks. Here it may mix with

convecting waters before depositing its constituents. Modern thought is that

the fluid mixing itself may induce depostion, although the sudden pressure

release often leads to second boiling which also can deposit metals, and is
important in the development of a very saline fluid. The end result may be

a deposit with the isotopic characteristics of connate or metamorphic waters.
In many cases therefore, it is impossible to give a definite answer to the
question of magmatic or metamorphic origin on the basis of isotopic or fluid
inclusion data. A leaning towards a particular source may be influenced by

comparison with a suite of factors, including fluid composition, as outlined in
the description of the two endmember fluids below.

••
•
•••••••••
••••••••••
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The two inclusion types have the following fluid characteristics:

7500i~)

1) C02-rich: (n=14) These homogenise in the range of 277.8-305.2C (Th), and

~ melt at -56.4 C (Tm), although one had a Tm of -60.t C. A liquid to

vapour transiton occurs at 11.9-12.7 C suggesting C02 had a density of

0.87 glee.

Veins post-date cleavages, shears.Veins in dilational sites in

Veins in tensional directions with folds, localised on dip

Vein PoT should reflect

metamorphic grade of

Non-metamorphic'

No relationship to granites.

fold-hinges, splays, contacts

hydrocarb., CH4, H20, C02

IIlite-e:rade: CH4

< 5wt. % equiv. NaCI, unless

influenced by evaporites.

"SLATE BELT" STYLE

Variable, but C02 generally present

oxidised nature. In the aqueous Pyrophyllite: (- 350 C),

phase the hydrolisation of S02 to -H20 dominant + C02.

form H2S often results in f02 in > Staurolite : C02 dominant

equilibrium with hematite. ie METAMORPHIC GRADE

DEPENDENT.

CH4 uncommon, due to moderately

Moderate to very high salinities,

> 5wt. % equiv. NaCI.

r
repect to granite in~sion.

Spatially close to or enclosed by

granites, or shears related to

intrusion.

GRANITOID HOSTED

the pluton.

- Close to granite temperatures up

to 725 C, decreasing away from

TEMPERATURE

017

RESULTS
NE3

host,

INCLUSION VOLATILE

Complex-'

CONTENT

dominant.'

FLUID SALINITIES

RELATIONSHIP TO

STRUCTURES

changes

RELATIONSHIP TO

GRANITES

I.

I
I
I
I
I
I
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The signature of the fluid is preserved In the calcite if temperature of
deposition was greater than about 200 C. With the constraint that C02 IS

2) Aqueous: (n=5) Th= 139.9-253.9 C, Tm - 0 C, very low salinity, Density­

0.87 g/cc.

NE2
1) C02-rich: (n=9) Th= 28.4-505 C, Tm(C02)=-54.8- -43.9 C, Tm(H20) = -­

10.7, equivalent to 14.6% NaCI. Density= 0.82 g/cc.

Small vapour bubble, and occasionally a halite crystal.
homogenised between 302 - 364 C, and have salinities
3.37-26 wt% eqiv. NaCI. A density of 0.63g/cc is

EVIDENCE FROM CARBON AND OXYGEN ISOTOPES OF CALCITE IN NEI

CARBON ISOTOPES( average NEI value =-10.781 PDB aI3 C).

Carbonate carbon in hydrothermal ore deposits is fixed in oxidised and
reduced species in the fluid, derived from

1) a magmatic source

2) oxidation of reduced carbon in sediments (mainly), and
3) sedimentary carbonates, by decarbonation or leaching.
Each of these contributes carbon with different isotopic signatures,

considered as (using the constraints of the the N.E.Tasmania geology):
I )felsic igneous -- derived from the melting of crustal rocks, with C02

dominant in the fluid: -2 to -12%0.
2) oxidation of reduced carbon in Mathinna Beds. This should generally

contribute carbon <10%0, with the proviso that enclosed fluid inclusions
contain CH4

3) Sedimentary carbonate: O± 2%0

This data, and the mode of the inclusions in having a spectrum of
proportions of C02, suggests that NE3 inclusions may have been deposited

during boiling. An important support for this is the overlap of
homogenisation temperatures. Low to high salinities are indicated. CH4 may

be present as a trace in some inclusions, but is generally absent.
Homogenisation temperatures are higher in NE2 than in NE3 for C02-rich

inclusions, whilst the aqueous inclusions are lower, tending to rule out boiling
in NE2. The NE2 inclusions suggest rather that with time the cooling fluids
passing through the NE2 vein evolved from C02-rich to being H20 -rich.

2) Aqueous: (n=6)
Most
ranging from

implied.
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dominant in the vein fluids, the average value of -10.781 suggests a

magmatic origin for the carbon.

OXYGEN ISOTOPES (average NEI value = 9.261 a180 (SMOW).

Ox.ygen isotopic compositon of carbonate is ambiguous with regard to its
origin. This is because the fields of magmatic and metamorphic fluids overlap
ie 7-13%0. and 2-20%0 respectively. The calculated ao 18 fluid composition

for NEl, assuming a minimum average temperature of formation of 400 C, is

7.5 %0, and lies within both fields. It is important to note however that many
Au vein deposits studied by Wilson and Golding(1988), and ascribed to a
deep-seated metamorphic origin, had carbonates with al8 0 in the range 12­
21. I %0, and by their own criteria the value of 9.6%0 would certainly be
considered magmatic.

SUMMARY AND CONCLUSIONS

The fluid and isotopic characteristics of Au-rich samples containing
galena and arsenopyrite suggest a dominantly magmatic origin for the ore
fluid.

The compelling magmatic features of the fluids are their moderate to
high temperatures, and moderate salinities (whereas metamorphic fluids are
generally low in salinity), and their low CH4 content (whereas a metamorphic

fluid derived from the pyrophyllite-grade carbonaceous Mathinna Beds
should contain appreciable CH4). The carbon and oxygen isotope values are

also convincingly magmatic, particularly compared to values from true "slate
belt" vein provinces. Note however that if metamorphic fluids had reacted
with a metamorphic basement of mafic igneous rock then they could inherit a
magmatic signature as' is thought for the Ballarat -Bendigo deposits .. No such

metamorphic basement is to my knowledge known to underlie the N.E.

Tasmanian province.
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SAMPLE
NEl Trafalgar Granodiorite + quartz + carbonate.

NEZ Burns Creek Mathinna Group + quartz.

NEl Portland vein quartz.
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