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SULHIARY

A gravity survey was made over the gold-bearing
deep lead at Beaconsfield, north-east Tasmania, in order
to locate the lead and determine its vertical section.

Al traverses showed graviiy minima, which are
approximately coincident with the deepest part of the lead
or slightly displaced to the south-west. The shape of the
ancmaly indicates that the eastern bank of the lead is steeper
S ——

than the western bank.

It appears that deep weathering, ghich may be
associsted with the continuation of the suriferous lead, is
present north-west and south-east ol the town.
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1. INTRODUCTION

The past prosperity of the Beaconsfield gold field,
in the north-east ol Yasmania, was based on the Tasmaniz reef,
which was discovered in 1877. Until work ceased in 1914, about
854,600 oz of gold were won from 1,067,556 tons of ore. In addition
to the reef geold, alluvial gold wae also worked down to a false
bottom at 112 feet, but it appears that the quoantity of alluvial
gold recovered was of relatively minor importance. At the
request of the Tasmanian llines Department, the Bureau of Mineral
Resocurces made a gravity survey, between 19th MMarch and
10th April 1964, over the gold-bearing deep lead at DBeaconsfield
in an attempt to delineate the course of the lead.

The survey was made by the author and one field assistant,
and the traverses were pegged and levelled by D.J. Sheaves
and two chainmen from the Department of the Interior, Canberra.

2. GEOLOGY

The general geology of the area and the positions of the
auriferous quartz reefs and the deep lead are showm in Plate 1.

The main feature of the ares is Cabbage Tree hill,
along the south-wastern side of the tom of Beaconsfield. If
is counosed of rocks of provably Ordovician age; the crest consisis
¢f coarse-grained grits or fine gquartz conglonerate slternating
wivh beds ol hard metamorphic sandstone, knomm colleciively as the
Cabbage Tree Hill Conglomerate (ifoldart, 1954), which is conformably
overlain o the north-eastvern fliank of the hill by merlers of
the Caroline Creek Sandstone,.

deposits of the deen lead followed by Tertiory residnal soils.

Beneath these Tertiary deposits are rccks of Lower Silurian or
Ordovician age, consisting of heds of Gordon Liuestone, beneath

the deep lead, and layers of slate, sandsione and limestone,

vhich overlay the Cordon Limestone to the north-zast (ilontgomery, 1891),
The exact pocitions and extents of these rocks are not knom,

To the north-east of Cabbage Tirce Uill are the fertiary
=7 o

The Ordovician and Ordo-Silurian rocks form a conformable
series, the Cabbage Tree Hill Series, striling aaproximu*ely nortii-

west and dipring to the north-east at betwean 45° and 65 (Hughes, 1952).

Tha auriferous quartz reefs at Deaconsfield are thought
to consist of two distinet rezefs: the Tasnania reel, which stirikes
at about N90 '3, dips south-east, and lies within the Caroiine
Creek Sandstone; and the lioonlight-cum-onder reef, wiich sirikes
about N55°17, dips south-west, and lies within the Cebbage Tree [Iill
Conglomeraie. The richer of the two reefs was the Tesponia roef,
which caries from a fow inches to about twenty-five fozt in widih,
is ebout 1320 feet louy, and wzs nined to a denth of 19500 feei. 3otk
reefs were rich in the unner porticas, bub especialiy the
Tasioria reef, vhaere, from the 400-7t lavel to the suriace, values

averared about 29 dwi per ton,
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The deep lead is protably in an old river valley
that was formed in Tertiary times when the arsa was at 2 higher

elevation (relatlve to sea level) than it is today.
known to be at a

nere tha
marized

end old workings, wiweathered bhedrock

greater than 270 feet below the present sea level.

positions and depths of bedrock are knowm, they have been
ngzs had long heen

in Plate 1. However, as many of the
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worki

abandoued even in 1391 (1ongomery, 1891), the actual sites

only inferred.

The channel
rocks, porsion of ti
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eroded, ¥ 4]
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£ravels
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was eroded throuah aurzferous Ordo-Gilurian
eroded

eing

sorting and concentration would have taken place (lontgomery, 1891).

The lowest a11uv1al worhlngu werg 112 feet heolow wround
2, whailch comtzin=

ok

"level, on a false boti
plant remaing of Upper Teriiary age.
workings in the deep lea

concluded: M 2o regulis ar

lead would be nhencuenzl".
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bedrock forming the sloping sides of the old chaanel) were
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3, LETHOD AND TQUIPIGNT

The gravity nethod cdetect

gravitational field due to variations in density of
vhe rocks are lmovn, thas t

depvh. Thus if the densities of

s variations in the Z:
EN
(1)

relative posivions lay be indicated nrovided the denﬂl“” cont

ere sufficiently great.

Because the unconsolidated muberial filling
ovhered bedrock P

iz leas densge than the wnwen
w111 be shomm ww by a
of which should indicaie aprroxinate
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3.

4, REDUCTION

Gravity readings vere corrected for drift in the usual
maniter, by taking rcadings at a base station at intervals of not
more than cne hour, and using the results to estzblish a drift curve.

The elevation correction corrects for natural decrcase
in gravity with increase in elevation above sea level. The
correction is prosortional to height above a given reference level
(in this case mean sea level) and the dengity of the intervening
material; the density chosen was 2.2g/cm”.

The latitude correction takes into accouni the increase
in gravity from the equator to the pole. The latitude corresction
was taken from the "International Tables" (Netileton, 1940) and
amounted to 1.295 milligals per mile. The base station used for
latitude correction was zero zrid position on Traverse 1, vhere the
latitude is approxisately 41 12'.

douguer znomaly contours are shown in Plate 2 and
Bouguer anomaly profiles in Plate 3.

The main feature of the results is = conbinuous gravity
'low', corresponding roughly in position with the Cordon Limestone.
As this is the densest rock occurring in the area, the gravity 'iu!
must be duse to a buried valley or zone of deep weatherinz., In
general, the‘gravity ninima corrocspond reasonably closely with the
position of the lead as mined.

The Bouguer zaomaly profiles for Traverses D and L,
C, G, and K were compared with theoretical nrofiles (Plates 4-7),
wihich were computed from assuwned sgeological cross-sections. The
sources of the geological information used in these assumed cross-
sections were Hontzomery (1891}, Hughes (1953), and Noldart (19354).

The instrument used to compute the gravity proifiles due
to the assumed geological cross-sections was a vertical scciion
integrator (Olbrich, in preparation). An averags density wa3 ascuw:iad 4/
for each group of strata. The densities used are as listed in Tahle 1,
and are based on densities determined from sanples collected in
the field.

4fi
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TABLE 1

Aot et

Densities of rocks in the 3Seaconsfield ares

Rock type Density in g/cm3

Cabbage Tree Hill Conglomerate . 2.35
Carcline Creek Sandsione 2.25
2,70

- Gordon Lipestone
Shales 2.35
Vleatherad shales 1.95

Deep lead gravsls, sands, clays, etc. 1.95

. . . ~Goy s
Tre dip of the stiila was taken as 555 zud the width
of the limestone was taken 1o be 300 to 400 feet.

l The coastructed gravity elfccts due to assuwrned geolosical

cross-~-sections warso commared with the obsarved gravity profile for

I gacn traverse and Jhe geolozlical confliguration progressively adjusted
’

until a reascnable conforvdty ras obtezined.

Traverses [ and L

The Tirst assumed geoleogical seciion (Piate 4) was based
on iiontgomery's sechiion across Cabbage Tree Hill (ilontgosery, 1891).
The bedroclt ai the deerest part of the lead wes ascueed tc be
ansroinately 370 feet below the surface. Of necessity, the sectlon
was simplified, but it can b2 seen that the epsiern porsion gives
so2d agreement with the ovserved gravity profile.

Section 2 was constructel by changing the configuration
western slope of the lead and also the widih and nosivion

©

he
he limestone. Thnis gives better agreement, but the negative voriion
507 is still not explained couwpletely; it may be Cue to a fault

i

v
e
i
4
3 undetectable on the surface.

[ o]
T ek by by

ck

nav

Traverse C

The marinw: depth to bLedreek assuned in this ease was 400 i,
Progressive adjusttents vere uade to the croas-section (Plate &),
J.
Y]

the obecerved gravity profile than Sections 1 and 2.
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"Traverss G

On this traverse, there are no outecrops in the vicinity
of the lead; therefore the positioning of the lead is rather more
uncertain than for Traverses C and D. Two sections (Plate 6)
were dravm up with meximum depths to bedrock of 420 and 490 feet.
The anomalies indicate that the correct geological stiructure is
probably somewhere between the two assumed sectionsg. The negative
anomaly between 1200W and 1400 could be explained by a depression
in the bedrock as shown in Section 2.

It appears that the lead at this point has a more steeply
dipping eastern bank, and is probably deeper than on Traverses C and DI.

Irgverse H

The positioning of the geological strata for this cross-
section (Plate 7) is more uncertain. The lead channel probably
occurs at about 16007 or 18007. Caroline Creik Sandstones crop out
at 21007 and conglomerate of density 2.6 g/em” crops out at 2600,
It se=nms likely from the observed profile that there may be a slight
depression in the bedrock between these two outcrops.

Section 2 gives reasonable agreement with the observed
grzvity, and it appears that the bedrock in the vicinity of this
traverse is not so deep (about 250 feet), and the banks of the
channel not so steep, as further south.

Traversea A, J, ond ¥

These traverses were placed south-east of the town in an
area where it was thought the Gordon Limestone would not be far below
the surface, and where there was no previous evidence of the
presence of the lead. lowever, the obgerved profiles over these
traverses ars similar to those in the town area. A4s the limestone
has not actually been seen in outcrop on ‘[raverses A end J, it sesms
likely that leep weathsring has occurred in the limestone. This
nay be asscciated with an auriferous lead.

6. CONCLUSIONS

The gravity 'low' shown in the Bouguer anomely contour
map (Plate 2) agrees with the position of the deep lead as indicated
by liontgomery (1091) and shovm in Plate 1. llontgomery shoss the
lead to have its greatest width near Traverse T, whereas the gravity
results indicate the greatest width of the channel to be a:

Traverse L.

From the comparison of observed and theorstical gravity
profiles (Plates 4 to 7) and from drilling information on the
Ophir bores on Traverse ¥ (Plate 1), it appears that the deepest part
of the bedrock is not quite coincident with the lowest value on
the gravity profile, but is displaced slightly to the north-east,
and thai the lead has o steeper slope on its eastern bank than on
its western bank. '

4,

4,



-

a——non gy

»

- » [ ] . . -

] \ ] \ [l

i

| — ]

| S— |

f PO |

W I I B N an By ) D e T EE BT O B
v -

G038

6.

147CC9O

In addition it appears probable that the lead continues
to the north-north-west and zouth-south-east of the towm as

1nd1caued in Plaue 2.

-

investigations having been made.

7. REFERGHCES

HUGHZS, T.D. 1953
LOHTGOMERY, A. 1M

NITPLITCH, L.L. 1940
. NOLDART, A.J. 1964

OLERICI, .

n 1891 thought further investigations :
prove successful, but there is no evidence of any further

gold would

The Beaconsfield and Lefroy
Goldfields. In GEOLOGY OF
AUSTRALIAY QRS DEPOSITS.
Aust, Inst. Min. ilevall.

Report on the geological structure
of the Deacoaufield Goldfield.
Rep. See. Hin. Tag. 1890-91.

GEOPHYSICAL PROCPICTING FOR OIL,
New York, licGraw Hlll Book Co. Inc.

Hotes on awriferous deposits,
Begconsficld Goldfield.
Den. iiin. Tas, Tech. Ren. No. B,

1963.

L vertical sccition integrator
for the computation of graovity
anonzlies. Bur, lin. Hozsowr. Avs
Ree. (1n prerara: ion).

ter
.




m N M O N S . N R B e A AW BN Y B R SN A AN A . .

603 145010

Sepf. 17, 1910

Radagerhead Gold Co. Discovered =ome time aco, 5 miles
west of Tamar Heads 14 miles form Reaconsfield, gold
assay of sdwt, 2% Cu, 20z Ag, 200 Ac taken up, Schist
formation mixed with guartz & ironstone and a lot of
cvrites.

March 10, 1911

doz 19wt 22gr Au
150z 16wt 1Lgr Ag
N,.64% Cu

April 2 , 1930

Report.on Mines Department hore - report unfavourable,
466' from Ophir Shaft on hearing 9% decrees reached
374" reds of clay, Various colours alternate with
narrow bands of sand and .gqrit & sandstone rubble,

Best gold with sand . o

surface to *' 2.43 oz gold per cub. verd

5-25 ©1.60
25-35 1.36
35-41 5.50
41=67 0.34
67-81 11,78
81-260 TRACE

2A0-275 1.8
275-280 1.9
2R0-290 BLANK
290-295 C1.04
205-324 "TRACF.
324-326 0.5
326-364 . BLANK

It was all fine gold. Concentrations unlikely.
Accumulated in still water, not stream acticn.
Previous big "alluvial gains" were really detritus
from immediate reefs {(loom of nearhy reefs).
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