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SUMMARY

The Jubilee Plunger gold deposir is contained within
a .zone of ser1c1t1zed and quartz-veined Siluro—Devonian grano-
-diorite, about 1200 m by 100 m or more. in area; it lles about
30 km south-southeast of Forsayth in the central part of the
Georgetown Inlier. Shallow collapsed workiugs are scattered
along the lengthfof the quartz vein system; incomplete mining
records indicate that more than 46 kg of gold/silver bullion~’
was extracted from some 2400 tonnes of easily crushed, oxidized
ore between 1894 and 1897.

| The Jubilee Plunger has recently been the object of
various geological, geochemical, and geophysical studies that
are part of a BMR-GSQ program of rev1s1on of the regional
geological maps, investigation of ‘the reg10na1 and mineral

'dep031t geology, and assessment of the mlneral resources and

potentral of the reglon.

In 1973 and 1974 the geochemlstry of the s01ls and
rclated stream sediments of the Jubilee ‘Plunger area was in-
vestigated, and two large areas up to 250 m wide and totalllpg
more than 1100 m long were found to contain anomalous levels
of;Au, Ag, Pb, Zn and Cu (10-60 times background 1levels for
Pb and Zn) in the soil. |

In 1975 the resistivity, IP effect, Turam, VLF, and
magnetic characteristics of the same area were measured
Altholigh IP values were found to be mostly low and uniform
a low-order anomaly (max. 2 x background) at least 150" m %
300 m.was found, roughly coincident with the main northerh
geochemical anomaly.



(b)

Later in 1975 two dlamond-drlll holes were cored
to depths of 100 m and . 56 m. The - shallower hole 1ntersected
several zones rich in’ sulphldes—notably between 37 nm and 4.6 m
below the surface, The entire core from below the water-
table in this hole was analysed for Au, Ag, Pb, Zn, Cu, As,
Bi, W, Mo, Li, F, U, Ba, Sr, Rb, and Zr; selected samples were
also analysed_for S, 002,'and'the major-element oxides. Despite
considerable core loss the most strongly mineralized zone
(7.6 m wide) averaged 7 g/tonne Au, 86 g/tonne Ag, 2.6% Zn,
1.1% Pb, and 0.35% Cu. Excluding the intervals with less than
95%-coreureoovery,_grade averaged 10.7 g/tonne Au, 134 g/tonne
Ag, 3.4% Zn, 1.1% Pb, and 0.54% Cu over 4.8 m. The highest
values of Au and Ag obtained were 12,7 g/tonne and 205 g/tonné
respectively. 'Indioeted 'ore' of the lower grade over 7.6 m

_amounts to 10 000 tonnes per vertical metre.‘

{ Petrographlc and mlneragraphlc studies show that the
mineralization consists of pyr1te marmatlte, galena (con-
taining Ag), chalcopyrite, and minor gold, marcasite, and
covellite, and‘is mostly confined to quartzecarbonate-filled
fractnres with hYdrotnermal alteration envelopes that are
zoned 1n the manner commonly observed in porphyry copper depos1t5»
(propylltlc argillic, and phyllic).

The alteration, mineralogy, chemistry, structure,
probable age, and regional relationships of this An-Ag—Zn—Pb Cu
deposit prompt the speculatlon that it may be an outer part
of a deeply burled porphyry copper system
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1. INTRODUCTION
chation
The Jubilee Plunger gold déposit is about 30 km south-

southeast of Forsayth and 2 km west of Robin Hood homestead
in the central part of the Georgetown Inlier, Qld (Fig. 1).

Object of investigation

The principal object of this investigation was to make
a detailed study of the Jubilee Plunger deposit to determine its
surface geochemical and geophysical expressions, to identify
its ore minerals and structural controls, to ascertain the type

"of mineralization and the alteration associated with it, and

to comment on its Origin._ This study is part of an extensive
investigation of'the size nature, possiblevorigin and
economic potentlal of the gold. depos1ts of the Georgetown
Minlng Dlstrlct This paper is very much of a prellmlnary
nature, as many data have yet to be processed.
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General background information

The Jub1lee Plunger depos1t occuples a: poorly exposed
north-northwest trendlng, 1200 m long zone of sericitized and
quartz- velned Robin Hood Granodiorite between Oaky Creek and the
northwestern margin of the Robin Hood pluton (Fig. 1).

_The Robin Hood Granodiorite is a stressed grey medium-~
grained hornblende-biotite granodiorite coﬁtaining abundant
small quartz phenocrysts. It crops out over 300'km2.on the
southwestern side of the Newcastle Range in the Forsayth
and Gilberton 1: 100 000 Sheet areas. The topography developed
on the granod1or1te is characterized by low bouldery hills
and extens1ve alluv1a1 deposits n€ar the main stream channels.,
Also characterlstlc are the deeply gullied slopes 1n strongly_
weathered rock below Mesozo1c sandstone-capped mesas. The,
granodlorlte 1ntrudes Proter0201c metamorphics ‘and granlte
is 1ntruded by rhyollte dykes, and 1s unconformably overlaln
by mid- Carbonlferous and Permian volcanics; it is probably
Siluro-Devonian, but its precise age is unknown. Mineral
deposits'associated with it are few and generally only Small°
Abandoned shallow work1ngs are scattered along most of the
alteration zone_(F1g. 7) but the m1n1ng records for the Jubilee
Plunger area are not sufficiently detailed to permit identific-
ation of the various individual mihes, viz. the Jubilee Plunger,
Lady Mary, and possibly the Better Luck mines, fo:' which some
production (Table 1) has been recorded (Withnall, in_press).

Table 1. Production for period 1894-1897,

Mine Ore Crushed Gold Bullion Grade
(tonnes) (5) _ (g/tonne)
Jubilee Plunger - '996.3 . 10096 _ 10.73
Lady Mary | 669.6 | 15642 - . 23.36
Better Luck 737.1 20611 | 27.96 .
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The workings, with the exception of one shaft near
the'northern end of the line, were confined to easily crushed
ore with free-milling gold ('brownstone') within the oxidized
‘zone. The metaliurgical problems of extracting the gold from
su;phide ore precluded the economic working of the low-grade
ore, and doubtless brought about the cessation of mining.

In 1970 Gulf Minerals Pty Ltd mapped the workings
(Fig. 2), bulldozed 13 shallow costeans, and analysed about
20 composite rock chip samples from mullock heaps and outcrops.
The poor gold values (average 0.9 g/tonne, maximum 4.4 g/tonne)
discouraged further work. '

. In 1973 and 1974 the Bureau of Mineral Resources (BMR)
investigated the geochemistry of the soils and reiated stream
sediments of the Jubilee area (Armstrong, 1975), and in 1975
measured its'resistivity and its IP, Turam, VLF, and magnetic
expression (Wilson, in prep.). LatervinV1975 two diamond-
drill holes were cored to depths of 100 m and 56 m. Thé
shallower hole intersected several zones rich in sulphides.
The entire core from below the water-table in this hole was
analysed (54 samples) for Au, Ag, Pb, Zn, Cu, As, Bi, W, Mo,
Li, F, U, Ba, Sr, Rb, and Zr. Indicated grade over 7.6 m is
7 g/t Au, 86 g/t Ag, 1.1% Pb, 2.6% Zn, and 0.35% Cu. Sel-
ected Samples (10) were also analysed for S, CDZ’ and the
major-element oxides. These investigations provided the
basic data for this paper. '

2. SURFACE GEOLOGY

Very little of the,gedlogy of the Jubilee deposit
can be seen on the surface because of lack of exposure. Apart
from weathered exposures in the collapsed old mine workings



© Joints

'rl’.”'

o . . _‘.".,‘\ e . . ®
| ‘.f._v-\. Vi _
'~ . T '\
—~ ]
LT L T
-~ ~ -'/af ~ v
e g T -
L~

\
\
R

N\

\
W

AN
\'\\ SN

Quoartz .
_Veins

FISUYCZ T .
JUBILEE - PLUNGEK !ZEEF

gi_ Mullocle heap
with pyrite :fd‘fcnte
yahnd 4¢pryr te

_]amts ’
Frachitres

rO

»_wo o
mMekres

i E l Alluviupa
—P—, -/-\ i -~

LJ Robin Hood C\ranbdronfe
/  Quartz ven

‘ % Altered vock

freochem Sample g
.7 Stream chanel . .

y?u' Diamond dn'“ hole

Jomt: _

Quart=

vems

GEOLOGY (e Gl el )

,.,.?.,M P



there are only a few very small outcrops of quartz and weathered
granodiorite; the only sizable outcrop of fairly fresh rock
forms a low rubbly hill near the northern end of the prospect
whe?q tﬁe-line of workings bifurcates. The rubble is composed
df'ggeénish grey sericitized granodiorite (''greisen'), locally
with;ainetWork of subparallel quartz veins - in places virtually
a qqdrf2f¢emented breccia. Although all the original silicate
miné?&ié have been'altered to coarse sericite, and the rock
highly fractured and 'flooded' with iron oxides and calcite,
theaduértz'phenocrysts so characteristic of the unaltered
granodiorite are preserved.

Quartz veins range in width from a few millimetres
to a couple of metres, both along strike and down dip, and
fromJoné'veiﬁ to the next. - They are generally anastomosing,
fragtﬁféd,_and.locally gossanous. Gossan material has not
yet beéﬁ closely scrutinized, but initial examination indicated
that a wide_range of textures'is present, resulting, from
various degfees of alteration of’copper; lead, zinc, and iron

sulphides.

Surface indications are that the zone of highly fra-
ctured, altered quartz-veined rock is 20-100 m wide, that it
dips eastwards at 35° to 659, and that it is widest and most ir-
regularly fractured at the northern end of the line (Fig. 2).

Virtually every outcrop of quartz, no matter how
small, attracted the attention of the gougeré and prospectors,
and shallow workings (Fig. 7) are nearly continuous along all
but the central alluvium-covered part of the reef. All the
workings have collapsed, and none is open to depths of more
than 2 m:. Recently bulldozed shallow costeans generally have



not penetréted the-soilnandVCOlluviﬁm."In'one,fhighlyffraCtureq
thin quartz veins and weathered,.sheared granodiorite-aré
visible. The nature of the muillock indicates that only one
shaft, at the southern end of the nbrth—trénding branch of -
workings north of the hill (Fig. 7), penetrated to the sulphide
zone. Composite chip samples of mullock and outérops have
predictably much lower gold and silver values (Gulf, 1970) than
the average of recorded ore assays (Table 1), because the ore
shoo@s in the qdartz veins have been mined out, and the ore
was probably'handpicked so that little if any ore-grade méterigl
remains in the mullock. Core anaiyses confirm that virtually
all gold in confined to sulphide-bearing quartz veins,.ahd that
the wallrock contains less than'o.z'ppm gold.

3. SURFACE GEOCHEMICAL EXPRESSION

_ One hundred and sixty-two. soil samples were collected
on a rectilinear grid with 50 x 150 m spacings (Gig. 2). Each

‘sample consisted of about 20 g of 'B' horizon soil from a depth

of about 15-20 cm below the surface, and was analysed for Ag,.
Pb, Zn, and Cu by atomic absorption spectro-photometry (AAS)
éfter‘digestion in a mixture of perchloric,'hydroflubric, and

‘hydrochloric acids. Au was determined at AMDEL by AAS

following aqua regia digestion and organic DIBK extraction
(Armstrong, 1975). - '

: The areas of anomalous Au, Ag, Pb, Zn, and Cu contents
in the soil samples are shown in'Figures 3-5, and are.delineated
by contour values of 0.1 ppm (Au), 1.0 ppm (Ag), 140 ppmz(Pb,_
Zﬁ),Eagd 30 ppm (Cu). The two 1argest anohaliés are sepafated
by a zone of tfanspbrted alluvium, which may be masking coh-
tinuity between the two anbmalies, Together ~anomalies a and
B are over 1100~m'long, and up to 250 m wide.
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" To determine the true width of the anomalous zone,
and to test the effect of contamination due to mining, samples
were collected at 5-10 m spacings along three traverse lines in
areas least disturbed by mining (Fig. 3). The results are
shown in Figure 6, Along traverses 1 and 2, Ag, Pb, Zn, and
Cu.-mostly show very high values in a zone 30-40 m wide, and
markedly lower, but none-the-less anomalous, values either side.
The highly anomalous zone appears to correspond with the
alteration zone. The peaks on traverse 3 are broader and flatter;
the line lies entirely within the alteration zone, and all
valuég_gxe'anqmalouSif“ o

Clearly there is an extemsive and readily detectable,
naturg11y30ccurring, high value Au-Ag-Pb-Zn-Cu anomaly in soils
overlying the Jubilee Plunger deposit.

- 4, SURFACE GEOPHYSICAL EXPRESSION

The following techniques were used to investigate the
apparent'resistivity,'IP effect, magnetic, VLF, and Turam
characteristics of the Jubilee Plunger reef (Wilson, in prep.).
The apparent resistivity and IP effect were measured using a
1500-m gradient array for lines 1 to 6 (Fig. 7). Current
electrodes were placed at 750 m west and 750 m east on 1line
8. For lines 7.5 to 12.5 a 1000-m gradient array was used.
Current electrodes were placed at 600 m east and 400 m west
oa linme 10.5. Measuring electrodes were spaced 20 m apart,
and were moved 20 m for each reading.

Total-field magnetic readings were taken on average
every 10 m along the traverse lines. Readings were made at

20 m spacings where the gradient was low.

~
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VLF readings were taken every 10 to 20 m, depending
on the gradient of the field. The receiver was orieﬁtéd at
right angles to the beam of the North West Cape transmitter,
which was the sole signal source (22.3 kHz).

For the Turam measurements a 400 m x 400 m square
loop was laid out west of the main IP anomaly (Fig. 7) on line
9. The leading edge of the loop was along 50 m west, and the
sides along lines 7.5 and 11.5. " Coil spacings along the
measuring lines were 20 m., Frequencies of 220 and 660 Hz _
were used, and readings were taken every 20 m (Wilson, op.cit.).

Apparent resistivity -

- There is a prominent central resistive zone corres-
ponding roughly with the main Quartz reef and flanked by
similaf’put divergent highs separated by lows oorresponding'
with‘the strongly altered zones. The apparent resistivity
profiles on lines 6 and 7.5 appear to be offset - the northern
profile is.some 75‘h east of the southern one. Similarly of fset
are the magnetic trends. The offset may be due to a faulf
trending east-west and with the upthrown block to the north.

IP effect

IP values are mostly low and uniform, but theré is
a low-order anomaly (maximum 2 X background on line 9 -
Fig 7) to the east of the northern group of workings and
roughly coincident with geochemical anomaly B; it measures
150 m ‘x 300 m.. The easterly 'tail' on the anomaly is consistent
with a stratifQ;m sulphide body dipping east at 450, IP response
dropé away soﬁih of line 7.5, indicating that the éulphide
content of the deposit declines markedly beyond that point.
The northern and northwestern ends of the anomaly are split,
and probably represent mineralizatién at several levels or
following divergent near-vertical fractures..
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Magneticsz

_ The contoured total-field magnetidsd show two dlstlnct
highs,_one over the southern area of outcrop (11ne 2) and the

| other over the northern area of outcrop (lines 9 to. 10, 5)

The hlghs are broad (200 to 300 m), and trend north-south

the peaks ‘are sllghtly west of the geochemlcal anomalies, and
are apparently not directly related to the mineralization in~
dicateo_by the IP response.

Tura

) .Only the area of the main IP anomaly was tested.
Thetsmali bhasé anomalies coincident with the peak IP responses“
1ndicate that the Ip- 'source is not massive or interconnected B
The bulk conduct1v1ty of the '"ore'" is low because it 1s mostly
withln quartz. 1

ﬁtfg Few conductors are traceable from line to line, but
the -strike of the minerallzed zone is unfavourable for VLF
feceptlon from the North West Cape tramnsmitter.

5. MINERALIZATION

_ " Sulphide minerals are present to a maximun of'aBOut
20% by volume over intervals of 1 m to 1.5 m in the drill
core;(second'hole,,DDHZ) from below the base level of oxidation
(about 12 m vertical depth). Almost all the sulphides are
concentréted in the quartz veins and adjacent fractures, but
small -quantities are also present in the most intensely seric-
itized zones, mainly as small fracture fillings. Disseminated
pyrite is common throughout the alteration zone. ' '



The common minerals as determined by inspection;

- thin section, and pollshed thin section are, in order of
abundahceiﬂ quartz,, pyrite, sphalerite (marmatite), galena,
'chalcopyrite ca101te, and iron-stained leucoxene, as well as
some covelllte -and mareasne° Gold and silver; though p:esént
(max1mum 12, 7. g/tonne and 205 g/tonne, respectively), have not
yet been .seen, Microprobe analysis indicates that all the
silver may be contained within the galena lattice (R.N. England,
pers,-comm). Chemicadl analyses indicate that arsenic and bismuth
are also present in significant quantities - presumably as

small amounts of arsenopyrite and tennantite.

Pyrite is imn the form of cubes scattered throughout
the quartz, carbonates, and the other sulphides, and as massive
aggregates in whichigrain_and crystal boundaries are usually not
visible. The grains range from about 0.2 mm to less than 0.001 mn,
The large grains commonly have many inclusions arranged in zones
parallel to the crystal faces. The very small grains are too
small to see clearly enough to determine their shapes. They
are present as dlscrete inclusions in sphalerlte and as
cﬂoseﬁpacked graln aggregates in some coarse pyrite concen-
trations. At low magnification the aggregates appear as single
albeit darker, grains. The massive pyrite zones are brec01ated,
“and some fractures within this pyrite contain unfractured
late pyrite cubes. This later pyrite is commonly associated
with the iatest fracture fillings - fhe'late carbonate veins.

The sphalerlte is an iron rich varlety (marmatite),
and is commonly full of very small (less than 0.01 M) in-
clusions - mostly chalcopyrite and some galena and pyrite. It
is generally datk redebnown to opaque, although local'recry—
stalliiation has resulted in some of the marmatite's 'dumping'’
iron and reverting to ‘normal' sphalerite. o



Y
Chalcopyrite commonly occurs as dlscrete 1rregu1ar #
grain aggregates 1n quartz as well as small_inclusions in-
sphalerite. ' B e

J The ma1n sulphide mlnerals are commonly segregated
1nto zones ‘in which one ‘mineral predominates. For~ example, a
band,_ l
zone of galena and minor pyrite,'sphalerite,'and chalcopyrite
(5-10 mm) which passes to a zone, 5-10. am wide cnnmosed
predOminantly of sphalerite with chalcopyrite inclusions and
some pyrite. Subsequent fracturing has mixed- these zones to

,10 cm. w1de composed mostly of pyrite, grades into a

some extent and 'late"fpyrite has 'swamped' some of the galena

and sphalerite zones.

_ N Assay data 1nd1cate a very strong relation between
gold and silver and ‘the sulphides (Fig. 8). Although the.
811ver us apparently contained ‘within the galena not all the galena
contwins 511ver._ Furthermore, not all high gold values are
accompanied by proportionately high silver values. Further
nlneragraphic, microprobe, and scanning electron mlcroscope

’ ”"w_are planned to locate the gold.

Texural and other relationships tentatively'indicate
the follow1ng sequence of fracturing and depos1t10n of the
'ore' minerals '



BT s o o0, ., o Made
Fracturés ~ "" """"" ' F
Carbonate - 5 ' s
éyrité;; . N BN ES ETEE R L
Galena (+Silver?)- [
Sphalerite - 5 i
Chalcopyrite - e RS
Gold - : e P

6. GEOCHEMISTRY

All the drill core (4.5 cm diameter) from below 19.8 m
in DDHZ'%&S sawn iﬁ{ﬁalves, split into sections ranging in
length from 0.08 to*6.33 m, and analysed for Au, Ag*, Pb*, Zn¥*,
Cu*, Bi, Mo, As, F, Li, U, Ba, Sr, Rb, and Zr (Figs. 8 & 10).
An additional two samples were taken at 9.75 m and 15.25 m
depth. Ten samples- selected as representative of the various
rock/altération typés present were also analysed for S, 002
and the major element oxides (Figs. 8, 9 & 10, Tables 2 & 3).
Sample size was determined by geological contacts and zones
of core_loss (or poswible core loss). In Figure 10 the core
is répresented graphically in simplified form and the true
sample widths are indicated. In Figures 8 and 9 all samples
are_'represented by equal wid?hs for ease of presentation.

* Analyst: B. Cruikshank, BMR, others by AMDEL
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An additional three analyses of unaltered (or very
slightly altered) granodiorite (Table 2) are taken from Sheraton
(1974). These three analyses are useful in comparing the
altered rock with the unaltered, but are too tew to give
muoﬁ“indiCation of the petrogenesis of the granodiorite,
HowovUr . Sheraton's data do indicate that ﬁhis gradodiorite
is ohemically dlstlnct from the other (Proterozoic and Siluro-
Devonian?) granodiorites of the reglon. For example, 1t has
a markedly higher T10 (relatlve to biotite content), Fe (par-
ticularly FeO), MgO, KZO Ca0 and MnO, and lower NaZO oontent
than the other granodiorites analysed by Sheraton. The var-
aiation in magorwelement chemlstry with respect to alteration
is1 the drill core is shown in Figure 11 and discussed in the
section on alteratioy.

Not all the minor elements determlned for the drill
core Samples were determined for Sheraton s (1974, p. 330,
szmples and vide versa. However there are sufficient data to
srovide’a reasonably clear p;otpre of the variation of minor
elements in the alteration zoneg,fThe most notable features
are: the coincidence of anomalous levels of Au, Ag, Pb, Zn,
Cu, As, and Bi; the considerable and erratic variation of Ba,
3r, BRb, ¥, and Li; the apparent depletion of Ba and Sr in the
strongly altered rocks; and the much lower levels of all ele-~
ments éxcept Au, Ag, Pb, Zn, Cu, As, and Bi in the quartz veins.
The values for U, Mo, and W are too close to detection limits
to permit meaniﬁgful 1nterpretation other than to conclude that
yvo may be higher in some quartz veins and that U and W appear
+0 e icwer than_ﬂbackground“ in most quartz veins.



Table 2, Chemicsl analiyses, Robin Hood Grapodiorit: .

*The interval numbérs are marked in Fig. 10

i 2 3 4 5 6 7 8 ) 10
sio, 67.4 69,1 68.5 65,36 66.03 63.52 66.09 64.29 68.46 71,92
Ti0, 0.48 0,44 -~ 0.43 0.42 0.42 0:43 0.43  0.42 0.41 0.33
 A1,0; 15.04 14.49 14.86 13.98. 14.33 13.71 13,94 14.61 13,62 ‘312.02
Fe,O0, 1.73 1.44 1.15 1.26 1.03  0.52 0.3¢ 1.10 0.78 = 0.99
FeO 2.40 2,40 ~ 2.30 2.65  3.05 3,35  3.40 3.05  3.20 2.60
MnoO 0.08 0.08 0,07 0,07 0.08 0.12 0.14 - 0.12  0.11 0,11
MgO 1.54 1,54 1.44 1.36  1.20 1,39 0.78 1,02  1.02 - 0.95
Ca0 3.40°" 3,22 73,08 < 2,84 2.32 - 3.30° 2,60 3,37 1.85  2.14
Na,,0 3.5 3.1 3.4 2.74 2.55 2,52 2,05 0.15 0,08 G.05.
K,0 3.20 3,16 3.34 3,14  3.21 2,46 2,71 4,65 3.97 3.65
P,0; 0.13 0,11 0,10 0.10 0.10 0,12 .0.12 0.12 0.10 0.08
H, O+ 0.94 0.8 0.95 2.14 2,53 1.57 2,61 1,57 2.38 . 2,12
H,0- | o 0,34 - 0.23 0.29 . 0.31. 0.15 0.18 0.10
COZ - - i 3.45 3. OO 50 75 40 60 4'20 3:.30 3o 00
'S - - - 1 0.025  0.02 0,17 0.09  0.44 0.27 0.34
Total 99,85 100,09 99.05 100.12 98.84 99.46 100.08
1. 'Unaltered' granodiorite 3km SE of Jubilee BMR70571122 Analyst J. Sheraton
2. " 1 12km SSE ™ BMR70571123 " " (XRF)
3. - " o 21km SSE " " -BMR70571126 " "
4, Pink granodiorite, interval* 2 Jubilee, BMR 75301491 ' AMDEL (XBF)
5, " "o o 54 Jubilee, BMR 75301543 " "
6. Buff granodiorite " 11 Jubilee, BMR 75301500 " "
7. " n . " 23 Jubilee, BMR 75301512 oo
8. Sericitized granodiorite, " 14 Jubilee, BMR 75301503 " "
9. " n " 26 " BMR 75301515 " "
10. " " t 43 " BMR 75301532 " "
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Table 3. Chemical analyses, quartz-sulphide veins.

si0, 93,63 59.86  68.84

Ti0, 0.01 ' 0.04 0.04

A1203 0.89 1.48 1.53

Fe,0, ‘ 1.13 18.44 8.33

FeO - 1.25 ' - -

MnO 0.02 0.08  0.09

MgO ~ 0.18 0.29 0.20

Ca0 ' . 0.37 0.14 0.06

Na,0 0.01 ' 0.01 0.01

K,0 0.15 0.45- . 0.38

P,0 0.01 0.02 = 0.03

H, O ~ 0.56 0.81 0.67

Hzo' - 0.07 0.13 0.05

o, 0.07 3.25 1.90

S 1.00 11.4 7.30

(Metals) (.4) (4.8) (8.45)

Total 100.38 101.19  97.87

1. Mineralized quartz vein, interval* 13 Jubilee BMR75301502 anal. AMDEL
2. " " " r 28 " BMR75301517 " "
3. " " " 33 " BMR75301522 " "

* as indicated in Fig. 10
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7. ALTERATION

The hydrothermally altered zone that contains the.
mineralized quartz veins of the Jdbilee Plunger reef (Fig.
'10) is zoned in the manner described by Lovering (1950), Sales
& Meyer (1950), Meyer & Hemley (1967), Meyer et al. (1968),
Lowell & Guilbert'(1970), and others. As petrographical and
mineralogical studies have not yet advanced . far enough'to
positively_'type' the altération zonés, the following summary
(see also Fig. 11) should be taken as only a general guide to
the sort of mineralogical and chemicalvchanges in the granod-
iorite. The main wall-rock alteration types (zones) shown in
Figures 10 and 11 are tentatively correlated with the pro-

pylitic (1), argillic (2 & 3), and phyllic“(4) zones of Lowell &

Guilbert (op. cit.).

'Unaltered' rock -

The 'unaltered' granodiorite is grey to pinkish grey,
and consists of quartz (25-30%), andesine (45;50%), microcline
(15-25%), biotite (5%), and hornblende (2%). Chlorite, epidote;

sphene, zircon, apatite, muscovite, allanite, fluorite, and
opéques are minor constituents. Most of the quartz occurs as
subrounded aggregates (7-10 mm diameter) of small graihs with
highly sutured boundaries and undulose extinction; a small
amount is interstitial or graphically intergrown with micro-
cline. The plagioclase is anhedral zoned andesine (1-5 mm),
and much of it is pink through being clouded and flecked with
very fine sericite(?) and hematite(?). Microcline is commonly
slightly perthitic. Biotite and hornblende are green and
bluish green, respectively. Scattered small dark fine-grained
mafic xenoliths are present locally; they consist of
interlocking green biotite and blue-green hornblende crystals,
opaques, and some interstitial quartz.
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zone 1 “(Propylilic)

g

The extent (outermost limit) of th1s zone is not . known
it presumab13 grades into unaltered rock over perhaps '500 m or
more. In fact even the unaltered' rocks show ‘some 51gns of
weak propylitic,alteratlon. ‘Plagioclase is- moderately to. ,
strongly clouded.and locally lightly sericitized and " kaolinized?
(montmorillonitized?). Small grahules and patches ef epidote

and carbonate (calcite?) are common. Biotite is green, and

commnonly replaced along cleavage by colourless chlorite, carbonate,

and lenses of iron-stained leucoxene, which generally decfeaSe
in abundance outwards towards the unaltered rock. Hornblende
is almost entirely chloritized. Finely disseminated and coarsely

aggregated leucoxene is common . M1croc11ne is mostly unaltered.

: Pyrlte and magnet1te9 are d1ssem1nated throughout the IOCk

Zone 2 (Argillic)

A'change in colour of the feldspars from fed4br0wn
or creamy pink to orangy brown or buff, and a change from dark.
green biotite to very pale green biotite or colourless chlorite,
marks the gradational change from Zone 1 to Zone 2, This zone
is characterized by an increase in clays, sericite, and car-
bonate in the plagioclase, the almost total replacement of
biotite and hornblende by chlorite, carbonate, and leucoxene,
and by the abundance of iron-stained leucokene which is commonly
Present in carbbnate veins that are locally fringed with narrow

(less than 1 om) sericitic envelopes.
Zone 3 (Argill ic)
This zone is cream to pale buff or greenish white,

and chafacterized by almost totally kaoliniZed-Feldspars,

abundant carbonate and leucoxene, and a greater abundance of
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sericite (particularly in the outer parts of plagioclase
crystals). All mafics are chloritized. Both Zones 2 and 3
are highly fractured. Carbonate, leucoxene, kaolinite,

sericite, and some.sulphides occupy-these‘fractures.

Zone 4 (Phyllic) -

This zone is characterized by its greenish grey colour'

and the abundance of fine to very coarseifelted sericite. Quartz
carbonate; leucoxene (+ ilmenite or rutile?), chIorite; and
sulphides are the other main constituents. The abundant car-
bonate was probably intrdduced by a laterbfluid,Aand is not
part of the primary. phyllic assemblage. Pre-, syn-, and post-
sericite fractures are common and locally contain sulphides.
This zone commonly forms thick (10 cm-2 m) envelopes about
quartz veins (1 mﬁ to 1 m), and much_thinner'envélopes or
selvages (generally less than 1 an) around small carbonate-
leucoxene kaolinite veins in Zones 2 and 3. The contact between
this and other zones is commonly very sharp - a single plagio-
clase crystal may be .totally sericitized at one end and com-

pletely kaolinized at the other.

Geochemistry of alteration zones and origin of mineralization

: The chemical data (Figs. 8, 9, & 11) show clearly
that HZO’ COz, S, Fe, Mn, Au, Ag, Pb, Zn, Cu, As, and Bi have
been introduced into the fractured, veined, -and hydrothermally
altered zone - the greater part of the Fe, X, and metals being
concentrated in the quartz vein. Some of the SiOZ in the
quartz vein may have been carried in with the metals and
volatiles, but clearly some if not all was derived from the
altered wall-rocks by diffusion processes induced by percolating
hot hydrothermal fluids. SiOz, KZO’ TiOZ? A1203,-Mg0, CaO,
and Na20 were all redistributed within the alteration zone -
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KZO_was,concentrated in Zone 4, and-NaéO was lost from alln

zones, but especially from Zone 4. ‘The Kzo enrichment in

Zone 4 results from the development of large quantities of
sericite. . The destructlon of all or nearly all Na~bear1ng

: m1nerals in thls zone is the reason for the marked depletlop :
of Na 0, ' '

2

Suggestions as to the ultimate origin of the hydro-
thermal fluids that introduced the precious and base metals
and altered the wall-rocks in this linear fracture zone oan
only be conjectural. However, circumsfantial evidence would
appear to favour the hypothesis that magmatism related to the
extrusion of the nearby late Carboniferous and Permian acid
volcanics, and the intrusion of hypabyssal equivalents (Fig. 1),

is the"ultimate sourcevofISuch fluids. This evidence is:

(i) - the mineralization postdates the probable- Slluro-v

Devonian Robin Hood Granodlorlte

(ii) the deposit has similar alteration and mineralization
to the undoubtedly late Palaeozoic Kidston breccia
pipe (Hannes & Dalgarno, 1967);

(iii) a late Palaeozoic rhyolite breccia pipe iS-only 500 m

from the southern end of the Jubilee workings;

(iv) the deposit has similar mineralogy and alteration to
' ~ the Mount Hogan and Percyville gold deposits (Fig. 1).
That these are also probably of late Palaeozoic age
is demonstrated by the'proximity of late Palaeozoic
volcanics and intrusives, and the presence of uranium
minerals in their alteration zones (Uranium other
than that contained in monazite is almost exclusively-

of late Palaeozoic origin in this diStrict).
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8. SPECULATIONS

There are some features of the:Jubilée Plunger
deposit Which, takén with some characteristics of other gold
and related deposits in the region, suggest that this deposit
may not be merely a fissure gold deposit but may also be part
of a larger mineralized system - possibly a porphyry copper
system: ' ' |

(1) alteration is of the types and intensity commonly
but not exc¢lusively associated with porphyry copper
deposits; '

(ii) mineralization is of-the type commonly found in the
peripheral alteration/mineralization zones of porphyry
copper depcsits as shown in the Lowell ‘& Guilbert

' model, as seen at the Aspasia Ag-Pb deposit on the
southern edge of the Mount Turner porphyry copper
near Georgetown and as present in the Red Mountain,
Arizona porphyry copper system described by Schrader
(1915) and Corn (1975); | | |

(1ii) alteration, mineralization, chémistry, and probably
; age are similar to those of the Kidston breccia pipe

| gold deposit, Which may be part of a porphyry copper
system; ' ' -

(iv) several porphyry copper deposits of probabie 1ate

Palaeozoic age are present in the region.

Figure 12 shows how the Jubilee deposit may represent
~a peripheral 'leakage' zone in the outermost limits of an
unexposed porphyry copper hydrothermal system as represented
by the classic Lowell & Guilbert (1970) model.
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Fig. 12 Postulated felationship of Jubilee Plunger deposit
to a model of a porphyry copper system and to a
b stress—fietd relateuto an intrusive “magma ¢Hamber.
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The hydrothermal fluids have clearly been channelled
up along the east-dipping fracture zbne.‘ This fracture zone’
could be part of the zone of inward dipping fractures_that
Koide & Bhéttacharji (1975) posfulate fofms éb0ve vertically
elongate prolate magma réServoirs\suchfas one would expect to
be associated with the hydrothermal system'(Fig. 12). HowéVer
photolinear analyses of the Jﬁbilée‘(Fig. 13), Kidston, Mount
Hogan, and Mount Turnér hydrothermal alteration areas ihdiCaté
that although'the fracturing in these areas is more ihtense
than in the surrounding unaltered areas'itrmostly'lagks. the

characteristic radial and concentric pattern of the Koide-

Bhattacharji model.

Some may argue that porphyry copper systems are re-
presented on the surface by strato-volcanoes, or may be con-
tained therein, and that clearly such structures aré absent
and always have'been from the Jubilee area, This is ﬁndeniabiy
true (Sillitoe, 1973, 1975; Branch, 1976), but it is equally
plausible to suppose that porphyry copper systems also form
without concomitant volcanic edifices, and that Jubilee may
bé just such a éase. | |

Further evaluation of the small Jubilee Plunger
Ad—Ag—Zn—Pb-Cu deposit should not overlook the possibility,
albeit highly speculative, that the ultimate source of the

‘hydrothermal fluids and related ore minerals may have been

a large system which also formed a deeply buried (1500 m or
more) porphyry copper deposit. '

9. ECONOMIC POTENTIAL

The geochemical data indicate that at Jubilee gold
and silver are present in economically intereéting concentrations
only where there are appreciablé base metal sulphides} The
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IP and drill-hole No. 1 data indicate that there are no such.
concentrations of sulphides in the southern half of the line
(geochemical anomaly A), so this part of the line appears to

have no economic potential.

However potentlally 'ore-grade' mineralization was
encountered in drill-hole No. 2 hear the centre of geochemical
| anomaly B in the. northern half of the line. The size and grade
of this mineral deposit are not known, as only one hoie inter-
sected the mineralization and considerable»core was lost from the
mineralized zone. Nevertheless, the data in Table 4 can be
used to obtain a very rough indication of the size and grade of

the mineral deposit:

Table 4: Metal éontent of mineralized section 37 m.- 4.6 m

Métal content (ppm)

Sample  Sample - R Core
No.  Interval Au Ag Pb Zn Cu

- (m) I Recovery
28 1.37 12.7 205 18600 = 19500 9620 95%
29 0.46 1.7 " a8 1830 1630 844 95%
30 0.36 8.95 194 20400 24700 4520 95%
31 0.18 0.21 4 308 430 216 95%
32 1.14° - 0.06 - 2 . 567 787 59 5%*
33 1.52 12.3 146 18600 60500 5270 95%
34 0.91 12.4 67 18400 40700 2980  .95%

35 0.30 0.035 3 - 733 573 90 - 50%*

36 1.37 1.15 7 . 2850 21400 238 25 9k

Total 7.61 - - - 5 = -

Intersection ‘ :

Grade ppm 6.98 . 86.1 10974 25732 3466

(weighted g/t 7 86 - : - -

averages) % - - 1.1 2.6 0.35

*The nature of-the core is such that clays, carbonates, and
sulphides not strongly bound with quartz are. the components most
11ke1y to be lost where core recovery is 1ncomp1ete
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Length of intersection (measured) 7.61 m
Length of 1lode (est, from geophys.,data) I 400 m
“Inclination of lode - v oo 45%%
" of hoie , | s .‘ ' : vertical
Density of 'ore' . (SG) : . 3.5
Grade of 'ore! - . . see Table 4

Core recovery ' " 1 "
Depth of lode (down dip) _ ' unknown - probably'

1100 m or more

3

7.61 x 400 m
7.61 x 400 x 3.5 tonnes -
10 654 tonnes,

Volume per vertical metre of lode

Tonnage- per' " . 'il " 1"

Therefore it is inferred that the 'ore zone' contains 10 000
tonnes of ore per vertical metre with an average grade of 7 g/tonne
Au, 86 g/tonne Ag, 2.6% Zn, 1.1% Pb, and 0.35% Cu, or better,
depénding on one's interpretation of the likely composition of
the unrecovered core. For instance, in the most optimistic
interpretation, Au and Ag values may be lifted to 12 and 150
g/tonne respectively. This deposit may be of sufficient grade
and tonnage to Warrant,further testing. If such tésting
confirms the indicated size and grade, and establishes that
there are no prohibitive mining or metallufgical problems,

the deposit wouid be potentially ‘economically exploitable,



..

10. REFERENCES & BIBLIOGRAPHY

ARMSTRONG, K.J., 1975 - Soil sampling at the Jubilee_Plunger
Gold Prospect Forsayth; North Queensland. Bur. Miner.
Resour. Aust. Rec. 1975/68.

BOYLE, R.W., 1961 - The geology geochemistry and origin of the
~gold deposits of the Yel lowknife dlstrlct Geol. Surv.
Canada Mem. 310, 193pp. ' '

BRANCH, C.D., 1976 - Development of porphyry copper and
stratiform volvanogeﬁic ore bodies during the life cycle of
andesitic strato-volcanoes. in Johnson R.W. (Ed.) Volcanism
.in Australasia, a collection of papers in honour of the
late G.A.M. Taylor, GC. Elsevier, Amsterdam & New York.

BURBANK, W.S., 1950 - Problems of wall-rock alteration in
shallow volcanic environments. Quart. of the Colorado
School of Mines, pp. 287-319.

CORN, R.M., (1975) ~ Alteration-mineralization zoning, Red
- Mountain, Arizona. Econ. Geol., 70, pp. 1437 1447.

GULF MINERALS PTY LTD 1970‘f Investigation of Authority to
Prospect 813M. 'Geologiéai Surv. of Qld Library.

HANNES, G.S., & DALGARNO, C.R., 1967 - Final report on gold
mineralization, Kidston, North Queensland. Geol. Surv. Q1ld
Library report 2255. ' '

HENLEY, R.W., 1973 - Solubility of gold in hydrothermal chlorlde
» 2, pp. 73-87.

solutions. Chem. Geol. 11

3B Wl WE Eh En o U O v 5 NN A B 0E A R ¥ .
e} , .

L s

P

|



"-

-37-

JbNES, R.S., 1969.— Gold in igneous, sediméntary and meta-

morphic rocks. U.S. Geol, Surv. Circ. 610, 27 pp.

JONES, R.S., & FIEISCHER, M. 1969 - Gold in minerals and the
- composition of gold. USGS Circular 612, 17pp. :

KOIDE, H., & BHATTACHARJI, S. 1975 - Formation of fractures
around magmatic ihtrusions and their role in ore localization.
Econ. Geol. 70, pp. 781-799.

LOVERING, T.S., 1950 - The geochemistry of argillic and related

types of'rock alteration..Quart..of tHefColorado'School
of Mines pp. 231-259. | | | .

LOWELL, D.J., & GUILBERT, J.M., 1970 - Lateral and vertical
 alteration-mineralization zonihg»in'pdrphyry ore deposits.
Econ. Geol., 65(4), pp. 373-408.

MACGREGOR, A.M., 1951 - The primary source of gold. South
African * Journ. of Sc 47. pp. 157-161.

* MEYER, CHARLES, & HEMLEY, J.J., 1967 - Wall rock alteration.

p. 166-235, in Barnes, H.L. (Ed.) 1967. Geochemistry of
'Hydrothermal_Ore.Deposits. Holt, Rinehart & Winston Inc.,
New York, ' S

MEYER, C., SHEA, E.P., GODDARD, C.C.J., & STAFF, 1968 - Ore
deposits at Butte, Montana, in Ore Deposits of the United
States 1933—1968,(Gratbn-Saleé_Volume),'John D. Ridge (Ed. )

© Vol. 2, New York, A.I.M.E. pp. 1373-1417,

MILLER, R.N. (Ed.), 1973 - Guide book for the Butte Field

Meeting of the:Society of Economié Geologists. The

Anaconda‘;Co.J Butte, Montana.



-38-

SALES, R.H., & MEYER, Charles, l950 - Interpretation of wall
rock alteration at Butte, Montana. Quart. of the Colorado

School of Mines, p. 261.

SCHRADER, F.C., 1915 - Mineral ‘deposits of-the Santa Rita and .
Patagonia Mountains, Arizona, with contributions by
J.M. Hill. US Geol. Survy. Bull. 582, 373 pp.

SHERATON, J.W. 1974 - Chemical analySes of acid igneous rocks;
‘North Queensland. Bur. Miner. Resour. Aust. Rec. 1974/161.

SILLITOE, R.H., 1973 -:The tops . and bottoms of porphyry,copper
deposits. Econ. Geol., 68, pp. 799-815, | ‘

SILLITOE, R.H., 1975 - Lead-silver manganese and native
sulphur mineralization within a stratovolcano; El1 Queva,
northwest Argentina. Econ. Geol., 70, pp. 1190-1201.

SMITH, J.V., 1974 - Feldspar minerals in 3 Volumes. Vol. 2:
Chemical & Textural Properties,.,. . Springer Verlag pp.
614-633. '

WEISSBERG, B.C., 1970 - Solubility of gold in hydrothermal
' alkaline sulphide solution. Econ. Geol., 65(5), pp. 551-556.

WILSON, D.R., in prep. - Geophysical investigations, central
Georgetown Inlier, North Qld, 1975. Bur. Miner. Resour.

Aust. Rec.

WITHNALL, I.W., in press - Mines, prospects, and mineral
deposits of the Forsayth 1:100,000 Sheet area, Georgetown
Inlier, North 1d. Geol. Surv, Qld. Rep. 91.




	Front Cover
	Title Page
	Table of Contents
	Summary
	1.
Introduction
	Location
	Object of Investigation
	Acknowledgements
	General Background Information

	2.
Surface Geology
	3.
Surface Geochemical Expression
	4.
Surface Geophysical Expression 
	Apparent Resistivity
	Ip Effect
	Magnetics
	Turam

	VLF

	5.
Mineralization
	6.
Geochemistry
	7.
Alteration
	'Unaltered' Rock
	Zone 1 (Propylitic)
	Zone 2 (Argillic)
	Zone 3 (Argillic)
	Zone 4 (Phyllic)
	Geochemistry of Alteration Zones and Origin of Mineralization

	8.
Speculations
	9.
Economic Potential
	10.
References and Bibliography
	Table 1
	Table 2
	Table 3
	Table 4
	Figure 1
	Figure 2
	Figure 3
	Figure 4
	Figure 5
	Figure 6
	Figure 7
	Figure 8
	Figure 9
	Figure 10
	Figure 11
	Figure 12
	Figure 13



