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ABSTRACT

In resnonse to an applicction by the Eadurance
Tin wining Company, N.L., and the Departient of Lilnes,
Hobart, a geophysical survey was nacde by the‘Bureau of
Mineral icsources over the western extension of the
Conpany's worliings near the townshin of South iount
C ieron. The object of the survey was to trace the
western extension of the lead now being worked by the
Comnany, as a guicde to further drilling anc¢ prosnecting.

Thirteen traverses, totalling about 15,C00
feetywere surveyed by the seismic refractibn method, and
tests were clso carried out using the resistivity end
magnetic metihods of survey. As the results of the
resistivity texts were inconclusive and no anoralies
were revealed'by the ragnetic worl,use of both of these
methods was discountinved.

Results of the seismic survey reveacled a Trough
in the bedrock which is considered to be related to the
continvation of the cdeep lead. The probably general
course of the lead is indicated, and estimates are
made of the thickness of the overburden along the course,
Recormendations are mace regarding the most suitable

locations for test boringe.
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1,  INTRODUCTION

peeet

The Endurance Tin lMining Company, W.L. is working
alluvial tin deposits in an area. about one nile north-east
of the township of South iiount Cemeron, in north-eastern
Tasmania. ©South Mount Carcron is about 77 miles by road
from Lavnceston on the Lerrick-Gladstone road (Plate 1).
This road branches off the main Tasmen Highway (Leaunceston-
St. Helens) et Herrick. ,

Tin deposits were discovered in the area, which is
drained by the Ringarooma iiiver end its tributcries, in
1874 and since then have been worked by corpanies, syndicates
and individuvels with varying successe.

The deep lead tin deposits were formed along the
courses of an ancient river system (the Ringarooma River),
and hzve been covered by sand and gravel and in places by
Tertiary basalt. There is no basealt cover at the Endurance
lead. To the west of the preseat workings the sand and
gravel above the tin-bearing lead are iore than 100 feet thick
and the course of the lead caniuot be traced on the surface.
At the recuest of the Bndurance Tin iining Company, #d.L. and
the Department of iines, Hobart, a geophysical survey was made
by the Commonwealth Bureauv of riineral Resources over the
western extension of the compeny's workings. The object of
the survey was to trace the western extension of the lead now
being worked by the company, as & guide to further drilling
and prospecting.

Thirteen traverses, totalling about 15,000 feet in
length, were surveyed in an area measuring 8,000 by 2,000 feet.
The area surveyed is on the lower southern slopes of iit. Caneron,
The survey was made between Decerber 1955 and idarch 1956, the
first two or three weeks being spent in testing differeat
geophysical rnethods to determine the most suitable for the
problem. The field party consisted of 0. Xeunecke (party
leader) and E. Sedmik, geophysicists, and two company employees
as fielc assistants. The company carried out the pegzing and
levelling of the traverses, which were laid out at right angles
to the sunposel direction of the lead. 1ilear the mine workings,
swanpy button grass plains predominsate, while farther to the
west the surfa~e is unduvlating and tree-covered:.and gravels
cover nost of the area. :

2.  GEOLOGY

The geology of the tin deposits in the fingarooma
V:1ley has been thorouzhly studied and described by Nye (1925),
A more recent paper by Alexander (1947) deals wmore specifically
with the operationsof the Zndurance Tin ciining Co. N.L. and
the geology of the area near the company's workiags.

The oldest sedinentary rocks in the district are
slates and sandstones of C .rbro-Ordovicicn age. These rocks
were intruded during the Devonian age by large masses of
granite., Mt. C- reron and other hills in the district are of
granite and were formed during that period. Nye considers
that the present Ringarooma drainage system was already
established at the beginning of the Tertiary period. The
" river beds were already fille¢ with tin-bearing sands and
gravels, when largze areas, including the upper part of the
Ringarooma valley, were covered with basaltic’ flows during
this neriod. The basalt forced the river to change its course
from west aof Mount C- cron to east of it, as it is to-day.

-2



2.

The secondary (alluvial) tin cdeposits in the
district derive wrainly from tin lodes in the zranitic
mountc.ins south of the river systen and were formed
rainly duvring pre-Tertiary times. Eroded granitic and
seq1nenta1y neterial such as sa.ds, grits etec., which are.
called "Drift?, cover the tin-bearing lead.

At South liount Careron and other workings in the
district the deposits were Uﬁrtly retransportea and re-
deposited in narrow leads anc terraces in recent geological
times, This second tyne of deposit is fairly shallow and
usvally has oinly a low and irregularly distributed tin
content.

The Endurance Tin Mining Company N.L. is at present
working a lead which was probably formed by a tributary .
llow1ng into the ancient Rinzarooma river near the Boobyalla
road., |

The westein extension of the deep lead has an
overburden ahout 1C6C feet thick, consisting of gravel, sand
and clay, and containing a fair amount of carbonaceous
material such as logs and tree roots which are partly changed
to lignite and in many »laces replaced by nercaesite, In
some places the sands and grits are cemented by oxides of
iroin.

The cassiterite is black in colouvr and fine-grained.
Other minerals founc in the lead are marcasite andé pyrite
and to a lesser extent tourraline, monazite, pleonaste,
topaz, coruvndum, zircon anc¢ wolframite.

A series of bores west of the workings (see Plate 1)
indicated an overburcden up to 10C feet thick and values of
tin from zero to 1.7 1lbs, per cubic yardy; over & width of
2bout 250 feet the valves are greater than 0.5 lbs. per cubic
yard (see Plate 3),

The general trend of the lead is about WOSu*South-WuSt
but sharp bends occur within short distances (ilexander, 19547),
‘These changes in direction greatly inciease the ClLflCUitl
in tracing and workinz the lead.

3. SELECTION AND APPLICABILITY OF GEOPHYSICAL MMETHODS.

e e g s wens——-

A, General.

As cassiterite caniiot be detectec directly by
any known geophysical method, the only alternative is to
locate the deep lead indirectly wither by its mineral content
or by its geological structure, The lead et South lMount
Cameron is formed by an old river valley, and 1s therefore
situeted in the deepest part of the gzranitic bedrock. By
-determlnlng the conllvvrﬁtlon of the bedrock the lead may
be traced.

If sufficient magnetic material such as magnetite
or ilmenite is concentrated in a lead, it mizht be possible
to trace it directly with & ragnetoreter., At the Endurance
lead no apnreciable quantities of magnetite are present and
tests w1th the Lavnetlc rethod did not reveal any anoralies.
Also, sulphides of hizh electrical conductivity do not exist
in sufficient cuvantity to be able to trace the lead by
electrical methods and the survey was therefore carried out
using mainly the seismic refraction method; electrical
resistivity methods were tried along two traverses,
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B. Seismic lethod.

The seismic method <enends on the contrast in
velocities of seismic wave prosagation throuzh different
kinds of rocks. In the application of the wethod, only
the fastest waves, namely the longitudinal weves, are taken
into account. The velocities of the longitudinal waves
range from 12,000 to Z0,L00 fect vper second (f.p.s.) in
crystzlline rocks, 6,00C to 12,G0C f.».s. in consolidated
sedimentary rocks, 1,50C to 5,0CC f.».s. in unconsolicated
sedimentary rocks and oOC to 2,000 f.p.s. in loose surface
soils.

beismic waves are reflectec and refracted at
interfaces betwecn layers of dif erent velocity in a manner
similar to the reflection znd refraction of lizht., Depths
to the interfaces can be cdetermined by the reiraction irethod
where each successively deeper layer has a velocity higher
than the one above it -~ a condition necessery for the return
of the refracted wave to the svrface. The refrection method
may be uvsed for shallow centh determinatcions and is best
suited to investigation of horizontal or near-horizontal
layers.

The field oproceduvure in caerrying ovt a refraction
survey is to cetonate an explosive charge at a depth of a few
feet below the surface. The resvltin: seismic waves are
aetected by a spread of gzeonhones set out on the ground at
reasuvred distances from, and in & straizht line through,
the shot noint. The geophones are connected through amplifiers
to galvanometers recording on a2 fast-noving strip of photo-
sraphic paper. Provision 1s made for recording the shot
instant on the same strip, together with time warks at
intervals of 1C milliseconds. The travel times of the seismic
waves between shot »noint and zeophones are read from the
photozranhic record and comprise the basic cata for calculetion
of layer velocities and interface depths.

In the refraction method, only the first arrivals
of the seismic disturbence at the geophones are used., For
geophones ne..r the shot point the first arrivals are direct
waves through the surface layer. As the shot point-geophone
distance is progressively increased, the first arrivals will be
waves reflected from successively deeper layers. When the
travel times are plotted against shot point-zeophone distances,
a time-distance curve is obtained from which the velocities
of the layers and the cepths to their interfaces can be derived,

In the present survey, a variation of the refraction
techinique known as the '"recinrocal n.cthod™ or '"method of
differences was used. ©Shot points are located in turn
beyond each end of the geophone spread and travel times are
recorded for waves travelling in both directions. The method
is designed to give denths to refracting surfaces below each
geophone nosition. By moving the s»nread along a traversey . a
profile of the refracting surface is obtained.

The methodsdescribed sbove are referred to as
"in-line" shooting, as the zeophones and shot point are placed
in one straight line., In-line shooting was mainly used in
the present survey, but to obtain additional information a
method known as "fan'" shooting was also used. In fan
shooting the geophones are placed along the arc of a circle
whose centre is the shot point. The recorded travel tinres
are proportional to the denths to the refracti.ag layer and
although actuval depths cannot be determined, the travel time
profile will indicute relative depths to the refrcoctor along
the geophone spread. The deeper parts of the refractor will
correspond to gre..ter travel times. N
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C. Geoelectrical riethods.

These met:rods of su*vey are based on the different
electrical conductivities of rocks and minerals. Several
electrical methods are known and the one most suitable
for the problem encountered in the present survey is known
as the "resistivity method."

Eigh resistivities are usually associated with dry
loose surface soils, sands and gravei, and crystalline rocks;
nuch lower resistivities are encountered in clays, silts and:
rocks containing sulnhicde minerals. In non-metallic rocks
the solution conteined 1u the rock pores acts as the electrical
conductor. The concuctivity is tnerelore dependent on the
porosity, the degree of sattration of the rock and the
concductivity of the solution itselfl.

In the resistivity met od, an electric current is
apnlied to the ground at two outer electrodes and the
potential diflerence between two additional electrodes
(usually located between the outer ones) is measured. Two
different procedures were used in the present survey, namely
the "expanding electrodé! and "constont separation® technioues.
The expanding electrode rethod oncrates with increasing
electrode spacing, so that the prosnect is probed to greater
denth. The method is generally anplied to determine the
depths of more or less horizontzal layers characterised by
different electrical resistivities., In the constant
electrode senaration met.od the electrode arrangerent as a
whole is roved along a traverse raintaining the geometry of
the electrode systemn constant. The method is designed to
show lateral variations in resistivity of the rocks between
the surface and a rnore or less constent depth.

Tests were made with both these resistivity
technigues in the present survey. IHowever, the resistivity
work was discontinued when it becawne apnarent that the
results were inconclusive.

s Maznetic iMethod.

The magnetic method of exploration makes use of
the earth's magnetic field. The local megnetic field is
inflvenced by the presence of rock formations of different
nagnetic suscentibilities. Igneous rocks usually have a
hizher magnetic susceptibility than secdimentary rocks, as they
contain a grcater amount of gbqetlc ninerals such as
ragnetite, pyrrhotite, ilmealte and hematite. It is
sometines possible therefore to obtain informaetion on the
confizuration of an igaeous bedrock by means oi wagnetic
r.easurenents. A deep lead mizht also be traced d¢irectly
if magnetic material is coacentrated in it in larger
cuantities., Tests with the magnetic method did not reveal
any anomalous trends and the method was discoatinued.

L, SEISIHIC SURVEY

A, BEguiprent and Field Procedure.

A set of Swedish ABEM 6-channel portable seismic
equipnent was used in the survey.

The lay-out of seismic traverses used for the in-line
shooting is shown in Plate 1. The traverses were placed at
right-angles to & baseline which was on a bearing of 24,0
magnetic. The zeophones were spaced 50 fect upart and the 5
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shot point was at distances of uvn to 19C0 feet ‘from the
nost distant geophone,

The lay-out of traverses anc¢ shot points used
in the fan shooting is indiczted in Plate 5. BEast of
traverse 25W, the geophones were placed at 50 feet iantervals
alonz arcs of radius up to 5C0 feet. Tiest of traverse
25l, the radivs was increased to 1CCC feet because of the
gre ter t.ickness of overburden therc. The shot voints
were placed at noints where the in-line shooting indicated
meximun thickness of overburden. Sceveral narrow-angle
fens also were shot, with the geophones placed along &
straight line instead of along an arc. This arrangenent
reduced the time recuired for laying out the geophone
spread, but introduced the need for corrcction to the
observed travel tives to allow for variation in the shot
point-geopinone distance.

B. Results of In-line Shooting.

Sections showing the results of the in-line shooting.
arc shown on Plate 2.

On traversesCO to 20W, the seismic results
indicated two layers, The seismic velocity in the upper
layer (V1 layer) was about 5,200 f.p.s., anéd in the lower
layer (V2 layer) between 16,000 and 17,000 f.p.s. On
traverses west of 20W, a surface laycr (Vo layer) with
velocity ranging from 2,1CO to 3,300 f.p.s. was indicated.

On Plate 3 the seismic section aloang traverse 00
is shown in comparison with the bore data »nrojected on to the
traverse line,

Contours of the surface of the lowest or V2 layer
arc shown on Plate k.

C. Hesults of Fan Shooting.

The travel times reccorded in the fan shooting are
shown on Plate 5. The distance betwcen shot noint and
geophone spread was made larze enough to ensure recording
of refracted waves from the U2 layer. The travel tiumes
recorded are pronortional to-the depths to this layer along
the geophone spread and mexiwum depths are indiceted by the
greatcst travel times. The fan shooting provides an
indencndent checl: on the results of the in-line shooting.

A trough in the V2 layer is indicated and its position
in guneral agrees with that shown by the in-line shootinge.

5.  INTZRPRETATION OF RESULTS.

The lowest or V2 layer snowa in the sections on
Plate 2 is characterised by velocities betwcen 16,000 and
17,CC0 fep.s. which indicate that this layer must be
interpreted as unweathered granite. The 5,20C f.p.s. layer
represcats the unconsolidated overburden consisting of sand,
gravel and clay and rust be considered also fo include
highly weathered granite, as it is not possible from the
seismic results to differentiate betwcen highly weathered
granite and overlying unconsolidatcd materiale The Vo
layer with velocities between 2,100 and 3,300 f.p+Se,
recorded on traverses west of 20W, counsists of 4ary sands
aind zravels above the water table.

A comparison between the seisnic section along
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Traverse CO and the drilling data is shown on Plate 3., The
line of bores docs not coincide excctly with the seismic
traverse and the érilling caata is »xrojected onto the seismic
scction., The bore holes rcached only the weathercd granite
ana ¢o not »nrovide an accurate check on the scismic denth
deterninations to the solid zranite. The depression in the
granite suvrrace is rore »ronounced in the seismic section
than the denression in the level of weathered granite shown
by the drilling resuvlts. The lead carries pyrite and
marcrsite, the oxidation of which results in acid conditions
winich would »nrobably tend to produce decper weathering in
the granite under the lead.

The seéctions on Plate 2 and the contours of the
surface of the granite (Plate 4) indic.té a fairly broad
trough which probably marks the coantinuetion of the tin lead.
As it has not been possible to differcntiate between the
weathered granite and the overburden, the scismic results
would not be exvnected to give the precise location of the
lead or an accurate determination of" its depth below the
surrace.

The deep lead has becen struck between bores RS and
R11. A souvuth-western continvation of the gecneral direction of
the lead from the present mine workings over the bores RO
to R11 would cross traverse 0O betwecn 4GOON and 6CON. If
this is regardced as the positionof the lead at traverse 00,
it will correspond to the ceepcst part of the trough in the
granite as shown by the seismic results. The probable course
of the dcen lead as indicated on Plate 4 is drawn to follow
the depressions in the sranite, but west of Traverse LCW where
the trough in the granitc is broader, thc rost »robable course
of the lead is considered to be at the foot of the buried
granite slope. The course of the lecd wmay be more irregular
than shown on Plate 4 and bends not detected by the seismic
survey might occur between traverses,

Several of the seismic sections show small
irrerularities in the granite profile. These way be due to
irregularitics in the <epth of weathcring or may indicate the
existence of tributary leads.

The contours on Plats Y indicate a fairly deep
depression between Traverses 2CW and 4OW. This may be duc
to local deep weathering of the granite and could be the
result of local tectonics such as a fraeture zone, she..r or
the intersection of two fault systems. If the depression is
due only to deepcr local weathering, the tin coatent of the
lead might continuc downstream. If, however, it is an actual
deodression in the old surface, which was perhaps filled by a
lake, then a coacentration of tin values might bc found near
Travcrse 30W, but little tin would be expected further to the
west and there would be sone doubt as To whether the fall of
the lead would continue to thc west. It must be regarded
as & possibility that the lead ruvns fror west to east between
Traverses 7Cw and 30W, In this case, an ouvtlet to the
south would probably be found ncar Traverses 25W to 20W
or perhaps at 35W. Further seismic work would be necessary
to determine whether or not there exists an outlet to the
souvth,

6 CONCLUSIONS AND RiECOMr:ENDATIONS .

Fron the results of the seismic survey it was
possible to trace a trough in the zranite bedrock, which is
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consicered to be related to the continuation of the South
Mount C....eron dzep lead. The probable general course of the
lead has becen inferred from the seismic results, but there
may be irregulevities in the course of the lead not indicated
by the seismic survey.

Depbhs have been determined to the unweathered
sranite but not to the lead itself. The fall of the lead
cen be estimated if it is assumed that there is a fairly
uniform depth of weathering in the sranite., On this basis,
the average fall over the distance of 4,500 feot between
Traverses 00 and 45W is about 70 feet, i.,e, about 1.5 feet
in 1CO feect. Over the sare distance, the surface riscs by
about 5% feect and the cffective increasc in the thickness of
overburden is pirobobly about 2.7 feet in 10C fecte

In considering the sclection of drilling sites to
test the seismic results, it is convcaicnt to divide the
surveyed arce into tiaree parts:-

(i) Traverses 00 to 2CW. The course and fall of the
lead apnecr to be about the sawme as in the known
part or the lead. A few bores on Traverses5W, 10W
and 20W near the indicated »nrobable position of the
lezad should verify the course of the lead and provide
information on the tin content,

(ii) Traverscs 20W to L4OW. If the depression indieszted
by the seismic survey represcats an ectual depression
in the old surface, this part of the area could be
the most »nromising for further exploration. The
steep drop and then the levelling off of the lead,
as well as the change in direction, should be
favourable for the concentration of cassiterite.
beveral bore holes will be needed near Traverses
25W and 30W to determine the nature of the depression
and to investigate the bchaviour of thce lead in this
part of the area,

(iii) Traverscs 40l to 70W. If the fall of the lead i$
' the sarc as that of the gronite as indicated by the

seismic survey, the economic prospects betweun YOW
and 70W are not favourable, as little tin could be
carried beyond the decpest section near 30W. If
the lead runs fror. west to cast between 70W and 4OW,
the tin content would cdepend on the amount of tin
shed from the western part of it. Cancron.
Recormendations for test boring would depend
largely on the results of testing rcferred to in
(ii) above.

Swall tributary leads can be expected on the slope
beyween the decep lecad and the granite outcrop. It is not
expected that these would reach economic importance, but if
it is desired to investigate them, drilling sites could be
sclected from a study of the selismic sections.
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