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A gravity survey 17M made over the gold-bearing
deep lead at Beaconsfield, north-east Tasmania, in order
to loco-te the lead and determine its vertical section.

JUl tre.'lerass showed gravi ~y rniilima, which are
approxir.lately coincident nith the deepest part of the lead
or slightly displaced to the south-~est. The shape of the
anomaly indicates that the esstern bank of the lead is steeper
than the western bank.

It appears that deep weathering, which maY be
associated with the continuation of t~e auriferous lead, is
pre~ent north-west and south-east of the town.



2. GEOLOGY

The general geology of the area and the p0sitions of the
auriferous quartz reefs a.~d the deep l.ead are shOl'n1 in Plate 1.

The Ordovici~~ and Ordo-Silurian rocks form a c0~forn~ble

series, the Cabbage Tree Hill 5<lries, striLing ""3proxif,I:l6ely nortL-
nest end dippinG to the north-east at betr:een 45 end 65 (Huchas, 1953).

The survey was made by the author and one field assist&~t,

and the traverses were pegged and levelled by D.J. Sheaves
&~d two chainmen from the Department of tile: Interior, Canberra.
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ll1'.C?ODUCl'ION1 •

Th,] ?uriferous qu:trtz reefs at Deaconsfield are though"c
to consist of tl:"IO distinct re:efs: the Tfl;;;:.1enia re8:E', \"jhich ntrikes
at abo1".l.t N50o.~, dips south-ea::Jt J a-."d 1.ies wi.thin the Caroline
Creek Sand~tonej and the l,ioonlight-ctlID-'O:"ol,der reef, \"Iioich std}:cs
about N55°;"1, dips south-~7estt and lies \"lithin the CabbJ.ge 'J:ll--ce :Ull
Con~loner;}.te. The richer of the t",1Q reefs \'.'.'3.S the r.ve.....-;r;~.}niu r2'.,:f,
vlhich caries frem a fc',,, inches to about t'IJenty-five f':)2-:; i!1 'i7idth,
is about 1JQO feet 10:1;.:, anu ·':::s mined to a de,.,th of 1 'jOG feet. cloth
reefs ·...'ere rich in the Ull!)Sr pO:-ti0~:.JJ but e3iJeciallJ~ tl1~

T~~~:'':.r:i2. reef, rrher2) f""(,c!i1 the 400-ft le'j-el to the si.:rf'::,c8, vt~J.ue$

ClverJ.:-ed a'Jout 25 d·;,t per· ton.

'ro the nOl.~th-e3.st of Cabbage 11':-""08 Hill arc the ·t'eJ.~~.ia.ry

de,osits of the dee:"> lead follo"Yed b~r TertiDry residf1;.::d ·sJils.
Beneath these ~ertiary deposit8 are rocks of Lo~er Sil~~i~~ or
OrdoV'ician age, consisting of beds of Gordon Li~:lestone, b'3ne,J.tll
the deep lCD-d, and la.yers of slate, sandstone and liii:<2stone,
F.·hieh oV'erlay the Gordon Limestone to the north-as.at (;rontbO~.ler", 1(91).
The exacG poci tions and extents of these rocks are not l:norm.

The main feature of the areD,. is Cabbage Il'l'ee hill,
along the south-vl..::stern side of tha to·,m of Jeaco?l3field.. It
is cC:.:lI)osed of rocke: of probably Ordovician aeo; the cre.st COrLSi8t8

of coar3~-brrainec1. grits or fine quartz congloiaerate 8lte:t'nating
wi th beds of hard metamorphic sandst one, knom1. collec"Gi·\i"E:ly as the
Cabbag" '.Cree Hill Con;j'lomerat<; (l;oldart, 19(4), ,;;hicl< is conform9-bJ."
overlain o.~ the north-e,,-stem flank of the hill by mer;:ters of
the Caroline Creek 5&~dstone.

The past prosperity of the Beaconsfield gold field,
in the north-east of ~as~ania, was based on the ~asmania reef,
uhioh was discovered in 1877. Until work ceased in 1914, about
854,600 oz or gold were won from 1,067,556 tons of ore. In addition
to the reef gold, alluvial gold was also worked down to a false
bottom at 112 feet, but it appears that the qnantity of alluvial
gold recoveree. was of >:elatively minor importance. At the
re'luest of' the Tasmanian Hines Department: the Bureau of Mineral
Resources made a gravity survey, between 19th I,iarch and
10th April 1964, over the gold-bearing deep lead at Beaconsfield
in an attempt to delineate the course of the lead.

003I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

004
14'7005

2.

'£he deep lead is pro1:ably in all old :cive:c valle;:(
that was furmed in Tertiary tines when the area ~as at 8. higher
eleva.tion (relatil'e to sea level) than it is todaJ" f'rolJ borings
and olel workings, tu1weathered bedrock is knO\'ln to be at a depth
greater than 270 fee t below the present sea level. ·.:here the
positions and depths of bedrock are kno,"ffi, they have been marl:ed
in Plate 1. HOWe"Ter, as ma11:r of the wqrldngs had long been
abandoned even in 1891 (l.lon30:1e=:r, 1891), th" aotual sites ere
only inferred.

The cha'lnel \Ias eroded through auriferous Ordo-Silur'ian
rocks, ~ portion of ti m en eroded
and sluiced into the 0 c am1el. As the Tasmania reef was elng
eroded, so veiA gther reeCg 9n c@bh2ge Tree Hill, and this sold•also fo~~d its way into the old river. As more recent Gravels
derived froe Caobage ~ree Hill have been found to be auriferous,
it is thought that the lead must contain rich gra'Tels as ,oore
sorting and concentration woul,l ha"Te taken place (l.lon:gomery, 1691).

The lowest all uvial worl:ings were 112 fee;; bolo':I riround
-level, on a false bettOr Of bJ ;lit J j meR1'? cic..y, ~1hich c0nb;~in~a
plant reraaine or Upper Terti:.l.r-J a.:ze. It api1G<i..rs tha.t no de2,ier
Y{orl~in;s in the deep lead r:er'fJ a:t te:::pted·, al tho~.~Jh the Ophir CO~P;;'':lY

put dO:?n two drill holes, 26G feet ~~d 375 foo~ ~o bedrock, a~d

UontJomerJ (1891), COl!'I2enting o~ evic!ence fro:l the c..rill }..ole:..o;,
concluded.: IITC tb~§e result3 2,e rsljah1e the rishnes5 Of r,p
lead r:ot\ld be p.r.enOhl€n31". UontaO!j1ery also st9..tes that th,:; fal::e
btd£ou contained "a good deal of gold", and the'''ni.sh reef lf (th3
bedrock forming th~ slopin:; sides of t:hu old cha.nnol) \"iE:re

"fairly payable".

Unfortunately, no records arl~ availa1Jle r~G·;'i l'vgardine;
la"ter work on the p...llu:~·i2~ de~oGits, aYld it ::::ee;:s likely that, as
there \.,ere rumours a:Po'..~t posiJiblG saltit.g of thu Ophir j())~as

(Montgomery, 1891), little vfork Vias done after this time. i,iont Gnler",
hO\1eVer concludes that "the ~ ,,-:;, riori l':':"l~' -'onfj for ... ~~.:i.n~:·

a e ea ou,~~t to be richl,}- 5.uriferGus1 •
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I'he rrravity uethod detects variations in the =;::.::ct~:t s
gravitational field due to variations in den3it~~ of th·~ rOrJ~:o 8.~·

depth. Thus if the densi tics of the rocks ar'8 b10Y.11, th8:: thoi.!.-­
relati ve posi tiona may be ind.icated !?ro'Yided tl:'2 denai t,Y contras ts
are sufficiently Great.

Beca.use the U1"lconsolido.te(~ m~tel""iAl fillip.;; tl-,.(; le~;,d ch:~~,ael

is IGJS dense than t~~ U-.Y1\1E;lo..tr,8T'ed bedrock, the ~1o.Giti 0:-: ~1i' tlv?' 18d.d
·.7ill be shown up by Do cravi ty t 10'J', the ex:'er:.t ~L'',.d n~:;:·.11 ~HC:i:~

of ';;hich sho~tlc-:. ii1(l.iceJ;e ap:\roxi!n~....tel~t ·the nidth [l.!lr) d':')F~~~ or tll,) l,~:~,-l.

A Sharpe Jl'.').vit,y :..\cte::-, ,To. 14), h~"'.':Ll.-~' a s~_,tL:Ji'"iv:;.ty 0;:
0.10:'37 r:'.illif{,ll~ ~)(:r sc .....1G divislo....:., \iU.:-l UG8U in tL.: 1.!.'~~ '.: •.'I.)I'<.
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Gravity readings vere corrected for drift in the usual
mwu1er, by taking rnadings at a ba~e station at intervals of not
more than one hour, and using the results to establish a drift curve.

The elevation correchon corrects for natural decrease
in gravity with increase in elevation above sea le'Tel. The
correction is pro,ortional to height. above a given reference level
(in this case mean sea level) and the den~ity of the intervenin;
material; the density chosen was 2.2g/cm •

The latitude correction takes into account the increase
in gravity from the equator to the pole. The latitude correction
Tlas taken froD the "International Tables" (Nettleton, 1940) and
amounted to 1.295 Dilligals per mile. The base station used for
latitude correction tras zero grid position on Tra'rerse D, \'1here the
latitude is approxi~tely 41 012'.

BOUGUer anomaly contO'..l!.'S are sho'Nn in P12:~e 2 and
DOUc~er anomaly profiles in Plate 3.

'The main feature of the 'i"esults is a con~i~lUOUS g-rt:aity
Ilo~-f', corresponding roughly in position \"lith the GCJrclon Lir:lGstone.
As t;his is the densest rock occu=ring in the ar~a, the cravit,Y 110"/'

mus'C be due to a buri12J. valliJ.Y 0::- zo~e of dccp r!~o.tllOrin~. In
general f the \gravi tzr uininu c(J"'~T':::J:)()nrl reaDonab:i.,Y clo3ely ,Ti th the
posi tion of the leae; aG minC'd.

tI'he Bout5uer Eli1o::l<lly profilen for ~raver::;cG D ar..d L,
C, G, and H \7ere cO!.:.lpared rri th theo.cctical :u'ofiles (Plates 4-7),
r:hich were computed fl'O!"il nostl.!:led {~eological crOS3··sec ~ions. The
no~ces of the geolOGical illfor'T:1ation tt~ed in these a:wwIE!d Cl'03:J­

sections l1ere l.!ontgo:nery (1891), HUGhes (1953), and NolJart (190:j).

The instruoent used to oompu~e the gravity profiles due
to the assumed geological cross-sections VIas a vertical section
intebTator (Ol~rich, in pr~paration). An average density l1a3 aSC~:2j
for each group of strata. The densities used are as listed in Table 1,
and are baaed on densitiea determined from s8J:l.i.)les collected in
the field.
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1- D~nsities of rocks in the Beaconsfield area

'lIte dip of the stra.ta ''-i3.3 t31ccn as 55°Z 2.dd the ';'/idth
of the lirzwstone VIA.S taken to he 300 to 400 feet.

The co:~.st.ructed gr:~c"jtJ- effects clue to ass\.U!1ed [}201o.';"i.cal
cross-sections ';j'-': '='0 corJ~")c.rcd. ';,j. th the o~)sf)r'.red gr2.'!i t~i rrofil;:~ for
eaC!l traverse and c~le 38 010";i cr=.l configuration Pl'ogl~~s:Jivel,i e.dj us ted
lUltil a reasonable GOnforL-J.:y ':.'2.8 obtained.

Gordon Lic8stone

Rock type Density in gfcm3

~·35

2.25

2·70

2·35

1.95 \1.95

shales

gravelS, sands, clays, etc.

Shales

li7eathered

Deep lead

Caroline Creek Sandstone

Cabbage Tree Hill Conglomerate

1-

1-
1-

I·
I·
I
I
I
I
I
1
1
1
1
1-

T::,e.verses D and I,

The first aS3UI!led geoloJical Gec~ion (Ple.te 4) ~·i.9.D bS3ed
on LIon"tgoc.ary' s section across Ca'.JbC'.s..:~ Tree Hill (~.I0nt[;o:-~er7.,r, 1891).
Th~ bed.roc~-: at the deepest part of the lead VIa:; a·"c~ul'l8d to ho
a.IJ;ro~:iLJately 370 feet belo:! the surface. Of nece33:i tv, the section
II,J.S si:r:.plified, but it can ba seen that the eE~S~Gl.'!l por~io~l gives
co:>d agreement with thG' ob:J9:rved gra'lity pr·ofile.

Section 2 \'laS constructcC by chrutzine the confi fu:cn.tion
of the western slope of the lead and also the ':Iidth and posi tior.
of the li~e9tone. Tb~s gives bettor agreement, but the neadtive po=tio~

at 450~.7 is still not exp}.ained COL1l)letely; i t n~a.y be (:ue to a .faul t
that is undetectable on the- sl.l.r'face.

The mazitite1 depth to bedrock assw:lAd in ~~hl.s C32iQ ';i8,3 400 ft.
Progres.::Jive ad,.ju3tt~ent3 \7ere u:1de to th'1 cro:ls-oection (Plate ~),

r~i1;: it Hill be Ze':H'l th~t Section 3 Jives a better c'.:mfornit:.r '::ith
the obse::-ved grnvity prafile than Sections 1 ~~d 2.

I
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Traverse G

On this traverse, there are no outcrops 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 drarm up with maximum depths to bedrock of 420 and 490 feet.
The anomalies indicate that the correct geological structure is
probably somewhere between the two assumed sections. The negative
anomaly between 1200\7 and 1400\,' <.:ouJ.d 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'rraverses C and D.

Traverse II

The positioning of the geological strata for this cross­
section (Plate 7) is more uncertain. The lead channel proba])ly
occurs at a])out 1600'" or 1600'.1. Caroline Crejk Sandstones crop out
at 2100ry and conglomerate of density 2.6 glcm crops out at 2GOOW.
It seeus likely fron the o])served profile that there may ])e a slight
depression in the bedrock between these two outcrops.

~ection 2 gives reasonable agreement with the o])served
gr~vity, and it appears that the bedrock in the vicinity of this
tra7erse is not so deep (about 250 feet), and the ba~(s of the
channel not so steep, as i\>rther south.

These traverses were placed south-east of the to'.ID in an
area where it was thought the Gordon Limestone would not be far belori
the surface, and where there was no previous evidence of the
presence of the lead. lloOle'ler, the observed profiles over these
tra'lerses arG similar to those in the town area. As the limestone
has not actually ])een seen in outcrop on fraverses A and J, it seems
likely thut ieep weathering has occurred in the limestone. This
nay be asso~iated Inth an auriferous lead.

6. CONCLUSIONS

The gravity 'low' shown in the Bouguer anomaly contour
map (Plate 2) B6~ees ~ith the position of the deep lead as indicated
by l:lontBooery (1091) ll."1cl sholm in Plate 1. Llontgomery shOl's the
lead to have its sreatest mdth near Traverse F, whereas the gravity
results indicate the greatest width of the channel to be at
Trav~rse E.

From the compaL'ison of obServed and theoretical gravity
profiles (Plates 4 to 7) and from drilling information on the
Ophir bores on Tra-.,er3c b' (Plate 1), it apI'ear3 that the deepest P?.rt
of the bc:drock is not quite coincident flith the lowest value on
the ;jru'ri ty profile, but is dis,laced slightly to tl1e north-east,
and. that the lead has c. steeper slope on its eastern ba.nl: than on
its western ban.'..:.



In addition it appears probable that the lead conti!'ues
to the north-north-west and south-south-east of the town as
~

indicated in Plate 2.
,"--'-"" . -_...-.--.----,.

Drilli ~ to the lead ~tter dOlvn-stream frou •
Tasmani r 1.. e L -wes 1.S recommenced. I.!oiltgomery
n 691 thought further investigations or UV1. gold would

prove successful, but there is no evidence of any further
1nve3tiGations having been made.
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~l<arch 1 0 , 1911

40z 19wt 22gr Au
1~oz 16tvt 15gr Ag
0.64% Cu

April 2 , 1930

1"', 1910

147C10

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

, ,

2.43 oz oold per cub. yare
1 • 6 (1

1 .36
5.50
0.34

11 .7 R
TRACF

1.8
1 .9

BLANK
1 .04

<TRACE
0.6

BI,ANT<,..

s\Jrface to c::: t

5-25
25-3~

35-41
41-67
67-81
81-260

260-275
275-280
2RO-290
290-295
2 Q 'i-324
324-326
326-364

PeDort on Mines Department Dare - report unfavourable.
466' from Ophir Shaft on Dearing nq deGrees reached
3f4' beds of clay. Various cblours alternate with
narrow bands of sand and <grit & sandstone rubble.
Best gold with sand .

Padoerhead Gold Co. Discovered ~ome time aoo, ~ miles
west of Tamar Heads 14 miles form Peaconsfield, oold
assay of 5dwt, 2~% Cu, 20z Ag; 200 Ac taken up. Schist
formation mixed with Quartz & ironstone and a lot of
!"'1r itps.
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GEOPHYSICAL SURVEY, BEACONSFIELD. TAS

PLAN SHOWING TRAVERSES AND GEOLOGY
(AFTER MONTGOMERY,IS9t AND NOLDART. 1964)
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