02_4815

The Application of Geophysics in Western Tasmanias

Volcanic Terranes
Mitre Geophysics Proprietary Limited*

Bishop, J.R.

704€01

THE APPLICATION OF GEOPHYSICS
IN WESTERN TASMANIA’S
VOLCANIC TERRANES

Author: J R Bishop
Date: July 1988
Report: NISH/HG 88/02

plication of G ics i
b Bitanis eophysics in Westemn Tasmanias
Oprietary Limiteg*

The Ap
Volcani
Mitre Geophysics pr,

Bishop, J.R.



CONTENTS

INTRODUCTION

PHYSICAL PROPERTIES
AIRBORNE TECHNIQUES

GROUND TECHNIQUES
MAGNETICS & GRAVITY
INDUCED POLARIZATION
ELECTROMAGNETICS
CONTROLLED SOURCE AUDIO MAGNETOTELLURICS

EXPLORATION STRATEGIES
a) VMS in Mt Read volcanics
b) Cu/ Zn in mafic volcanics
c) Volcanic-hosted gold

704602



NfSH/m)W/;SL

704C03

THE AFPPLICATION OF GEQOFHYSICS IN WESTERN TASMANIA'S
VOLCANIC  TERRANES

INTRODUCTION

Thi=z memoranclumn gives a summary of bthe various geophysical  tbech-
Frigues applicable  for exploratbion progcrammes  in bhe  volcanic
rocks of westerm Tasmania. Historically. the most attractive
target i1z a volocanoasnio massive sulphdide (VME) depozit zuch  as
Rosabery or Hellyer lying within thse Mt Read Volcanics  (MRV) .,
HMowsver &  mumnber of companies have placed some efford, as  yah
e ewar dec . imho  sexploring bhe norse mafic voloamic seguencas
which lie to the west of the MRV, More recently. attention has
turred  bo volcanic-bostad gold and at least one deposit of  bhisz
tyvps iz expeched bo be developsed in bthe near fubure.

Bafore recommencling specific aeophyvsical techniques for sach typs
of taraet., their physical properties are briefly dizocussed,  and
e capabilitiss, conts and recent developmants Ffor the relavaet
geophyvesical methods are also given.

FHYSICAL PROPERTIES

The Thypical' VMS deposit iz conductive, chargeable and denss,
bagt  mot maagrmshic. Tk most dimportant of btheze propertiez  for
location of & deeply burised body i3 probably  conductivity.
Althouabl there has in the past been zoms debate about whether o
ot bhese deposits were sufficiently comcductive o give rise to
EM responses, test survaeys and petrophysical measuramnse—Ty

sl bhat all of the ecomomic deposits (and a numbs
ecoromic ornes) are 'aoocd concductors. Howsver there a
a clazs of zinc-rich Qoourrancss, eg Elliokbt Bay an

Chester-Finnacles, which are mnuckh less conductive £ P 1 gt
chargsable) . Exploration im the vicimity of theze depozsits has
included EM techhnigues in the sxpectsbicn (7)) bhat i ECorsainio -

=)
sized deposit would include & concductive mirneral asszenblages.

Vaolocamic-hosted aold deposits may be structurally control led and
may be sexpected to ooour with disseminated sulphides whickh will
give rise Lo an IP response:; a resistivity arnomaly may oot ooour.
{(Larae areas of tha MRV were covered by IP in the 1978z, lownks i
for VMS deposits. Muck of this data could be uzefully re-axaminec
for anomaliss over auwriferous pyrite deposits.) Dhber styles  of
gold  depczits may include magnetic fironstones’ argl  inbrusive
related mineralisation which may also have a magnetic siganmaturs,

ATRBORNE TECHNIGUIES
ALl of waestarn Tasmania has beern covered by aeromagretic surveays.

The thres or four separate surveys have s=imilar specifications
witk & lirme zpacimg of S53@00m and & nominal terrain olearance of
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13@m. Effective use of thisz, ard bhe regiomal aravity data, oan
b madse prior Lo on-the-arownd dnvestigations. Imagse processing
ofber greatly azsizts strucbtural interpretation and in zomns
BIEERT, Lithological mapping. A a direct aid Lo ore search,
Falogs  of alteration may be recognized as magnetically 'flat!
raegions in VMS exploration, arwd maanetic hiaks may be idermtified
az targets in & g9old exploraticon program. Fadiometric data waszs
cbvbaimed with some of the above survevs bubt little uze has h©heesn
macle  of the data. {(Thiz iz generally trus of radiometricz in
Tasmarnia, bDbut it iz possible that moderm eguipment with  laros
wvinlume detechtors could effectively parmestrate the vegetatiorn oover
arwd &id mapeirg and alteration recoonihion. Most airborrs survey
mystamns are parmanently fitbhed with radiamﬁtrir scpd i st ared the
data carn be gainsdd at little estra cost. o syshamns are  also
capable of  recordins VLF =ziarnals whlch may e uzaeful For
structure, )

Mo of bthe regional survey:s described above are of exsceptional
aocuracy or  sansitivity  and more  detailled survevs may b
ragudirad. ALL up costs: (data aauizition and processing. bub nob
mobilisaticon) are F195 Lo F20 par livme-km for a fi:ed wing survey
arg about double that for a Relicopber survey.

Ailrborre EM has beaen used i several areas a:z a first-pass mebhod
for relatively shallow (less than S@m) minsralization. Instromssn-
tation and 1rtnrprﬁtdt10ﬂ Mave been substamtially improved sinos
e asrly 1970z when the (outcropping) Gue River deposit was
dizcovered usirng thie method, but penetration iz not comparakle
Lo some of the arouasd mebbooss FerbEes & omaxinum of TE@m in very
resistive  arownd For a large taraet with suitable gsometry (@9,
ppt bke elongated cone shape of Hellyer)., The rugged topogrsapby
of  most of western Taszmanisa reguires a helicopter for effective
covearadge. At prezent bthere iz o such systen resident in Austral -
i@, but companies such as Digbem (mow represented in Australia by

Geoberrax) will bring thelr eogulpment bheca, righemn alszo rautlﬁﬂ fumJ%”k

lyv provides magnetic data (with & muchk irprﬂxgg_squallty
thailr sarlisr survays) and can record VLF. ot o

naﬂ#

a  higkh freguerncy signal which is used to Producn arn o impravedsd
resistivity contour plan: possibly useful for mapping alteration.
Costs  are of the order of $I125 per lime-km pluz mobilization  atb
F14, @+ (if =mole olisab). (The latest Ffixed wirg systamn,
Geotemn, ocozbts around $75 per line-km pluz mobilisaticorn. Thiz i &

time domadn system which can be sxpected o have
ticr than the freguency domsadin (FEM) Dighem syaltes

tar et

GROLIND TECHNIGUES
Magretics amd Gravity

Magrnebtics iz commonly used for structural defimdition armd  mapping
withkhin the volocanics. Noize envelopes of the latest instrumaents
are  =till Likely to be in sxcess of Dot cespdte the lmeroved
zemsibtivity arnd divrnal reduction procedures. Hire of Lwo memnory
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magretonelars  plus & compuber 1s around F200 per  day  (without
operator) .

Graviby surveays hav bear used to locabte suspected less concuc-
tive sulphides az wall as to aid mapping and struchurs om & mors
reglonal scalsa. Because of levellimg costs and bhe uzually laras
tarrain corrections required, thiz techhnigus has ot bheen widely
e i westaern Tasmania. Also, its application Ffor desply e ied
mirmralization iz minimal. For example, fAlwr foyle gsophysicizsts
ave  commaented that bthe sxpected responze of @03 to @ d4maal over

i

Maellyer would be within the noize envelope, (However & @ vaery
carefully executed survey by the Mines Dept has oubtlined this
deposit.) Hire costelare betwesrn $100 and F200 per day. A reEw

clave Lopmaent by Socintreas, the CGE-3 aravity mebar, raacds &l
racorcds measurensnts  automatically amd haz digital outpuat with
e zame (claimed) semzitivity az éstablished instruments. i -
avar bhe same correchions arngd associsated costs §-T=18 Tavvellima)l
will ztill apply.

Ircluced Folarization

IF waz & popular mebhod in western Tasmaniz in bthe 1978's for
saveral stylesz of mineralisation including VRS deposits,  howsever
ihe  wme iz mow larasly  restricted to diszeminated sulphicdes
caposits arvd  occasionally wheps  noreconcductive (miruz-rich)
massive sulphidez are zuspected . Recert work by Bishop o andd
lawiz for the Mines Dept has investigated whether spectral IF
technigues  can be used to differan

arran pyrite  and economic sulphi't.h mome  sucoessE], This
methood  has also been applised to ol spocsits with consideralble
afpsour agemnasnt. / Scintrex  mow also routinesly produce spechtral
paramsters and use them for quality control and to help discrimi-
Frate  aold-bearing sdlphidez. A bthres man orew for IF will oozt
arouarsd F9900 per day plus accomodation and mobdiliszation.

enbe between  Dlack §ha1aa,

The MIF method haz recently bhesn releaszed from ocopyreiabh, This
meathod was  originally  promoted s:s beilng desianed to odebech
charasable bodises beneath conductive cover: =a,. the salt lakes of
Wefre o Thuz 1t has hed linited application in  Tasmania  whers
zur face conditions are usually resistive. O Lﬁther) s b L
merit of the method iz the fact that it emergizes  the around
alorg strike. This may be appropriate for detechting wesak corcduaoc-
tore of lona =trike lemath such as ocour at Mb Lyell. Howsver =&

¥ 0In esslly accessible aress reguiring hiabh acouracy dats, b
i . of New Englamd's TM-3  zhould be conzidered. Thiz  casziumn
vapour magnsbtomsber provides: oear conbinuous reacd-out o with khiak
zansitivity and iz linked to an odomnetsr for aubomati =~ Ny o W

irg (walkima aor vehicle). Data processing and plobdis ot
Lot ior.
¥ Sphalerite iz also non-chargeatls, Fowaver an IF may

b obdtained fraom any assocliated sulphides.

w0
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trial profile at Mt Lyell showed no advantage over  comvenbionsl
1P. Because of fhe copyriabt on She method there bhas besn oo
cbdective & aazmwnt ofF MIF. It i= hogpeed that an AMIRA  ressach
project or s=imila will z=oorn irnvestigate the technigue.

l—' H
::a i

AMIRA have developsd, and contract out, & sophisticated down kholes
IF logoimg btruck, which is capable of rurming several ddifferent
Brray bypes and spacings. Resalts are plobtted o location and the
mystamn has proved useful for aold esploration.

Electromagnetics ! ‘

F 1 e loop TEM thechhiguss have becomns the most commonly wused
taokhmiogue for  exploring Ffor VRS deposits following the sucoezs
witdy UTEM at locating Hellver. TEM undoubtbedly hazs bebter rescolu-
tiorm & panegratian tharn IF and iz superior, i mearly  all
CARBEE, o FEM . Howsver 1t iz rnobt bthe umiver=zal  panacea for
axploration: & muanber  of barren boles bave resulted  from  TEM
syurvayz, Thae targetsd anomaliszs have often besn caused Dy current
channeliog in weakly conductive fawlts or contacts anod 11llustrate
wihy  IF was invented' some 30 vears ago.  BExperiencse Ras shown
that follow-up surveys wsing & movieg horizontal loop' geomsetry
e reaguirad over 'suspect’' arnomaliss.

Ay exciting developmsnt  of TEM iz its  down-hole aeelication
(DHEM) . The placing of & receiver down-bole inbo (usually) resis-
tive rock oloser bto the source uzsually produces much bethber dats
Tham is available from the swurface. Detection distances of up Lo
S0%m From bthe hole can be recoonissd 1f bthe hole iz long snouak.
There arse & ranbsr of developments in DHEM whickh will  furtbher
improve thizs method. These include thres component receivers and
clowr bole meanetomnstric resistivity (DHMMR) : bobtlh developments
aivirng better directional information. The potential of this
method iz swuch that all holes drilled for maszsive sulphides
whcadlcd b rovtinsly cased with plastic piping.

e For fised-loop TEM zsurvevs are bhetwesn $1000 and $1200  per
with DHEM zurveys somewhat cheapsr.
Control led Source Audio Magrnetotellurics

This is & mew mebhod 2till undergoing rapid development. It has
eery oladmed  that the method i capable of areater penstration
thar Fiszed loop TEM, Eoat. this has nob vet besen proved Lo my
zatizfaction. However, on the two occasions I bhave used it in
Tazmariia., the CSAMT reszults were far zuperior to the TEM. In one

# e case where a despe-seeking FEM method such s Turam woulad be
axpachad to be superior to & TEM syvstem is in the vicinity of

Laroe mmcantc of electrical moize. However & recant btrial Turam
survey over Hellyver was unsuccessfuals e molsse level from  bhe
covarbEacd power Lims swameecd &y 2iamnal.



caem el e e Al rme e i ettt T TR et et e e

— e amen el

704C07

caze bl minsralisation was fairly resistive amdd in bhe obber,
FMighly comnductive. The depths involved ware no more tharn 200m. So
far omly 'soglar ' data haz been gathered (ome electric dipole,

prarallael o bhe btramesmitter amd one maanetic coill, measuring Dhe
vartical comnponsnt). Muck more information can be obtainsed from
maasuransnts  (Using  two orthogonal dipoles  ancd  thras
rampyrEnt magnetomneters and preferabkdy twe different tramsmithing
) ' A i e o A gt &t & (usually) probibitive cost, Apart From
e ted improvemnsnts  in interpretation, it is possibhle that
improved  instrumentaticon will regate the resd for a conbrolled
sorcs (dae, bthe earth's neatural Fields will be used), whiickh will
parmit  much better interpretation (more valid assumpbionzs) and
more flexibility in The fisld.

CEAMT  khaz & =2low production rates ger@rally no more Lheaen 2@
stations par day in areas of sasy access: aodd paerbaps half bhat im
clifficult  aress. Costs are $FE50 per day for & two man orew (ab
ITeast  ome mors  parson would e reguired to achieve the above
gucted produaction rates) plus a charas of $F280 per shtation  For
FEOCEEE1Ng.

EXFLORATION STRATEGIES
(m) VMS im Mt Read Volcanmics.

For mnew ground, use existing magretic and gravity
coverage with published geclogy maps to help icdentify
areas of interest.

# Imocreassinaly, bthese areas are likely bo lie bensath
Tertiary baszalt, Crdovician or yvournaer  sedimemts or
alacial ocover. FRegions with a thin anouskh cover for
gxploration can be identified with TEM scoundinas, CSAMT
o maanetics 1F Lthe cover or ftaraget iz maarnetic (e,
basalt).

# I fF the area has received little previows atbenmbion
ard iz 'difficult’ (e, il ECCSSE OF o
taopoarapby ) ancd/or iz esnviromnmentally sensitive, B
airborme EM survey should be considered for a "Firgt-
Fass’ =0 w =T o118 Ground wverification of any anomaliss
odlad b dorns using & rapid recornaissance FEM  system
ok an Gemide or Masmio.

f poor ouborop, ralativealy larase sress
& with aradient array IF.  This dosms  mob
mive  any grest penetration, bt more charasable  host
orizons may be idenbified.

# I f the ares has been previously (well) ssplorsd s
mapEing  and sanpling bhave defimed certain regions as
otential host horizons, thern Fized-loop TEM  zurveys
will provide the most effective ocoverage for 1@8@m+
peraetration.  Foor anomalies which shoold be  oheckaed
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efore drillimg canm be verifised with gravity if zhall
or moving loop TEM if shallow or desp.

# I o well defined aress with acood potential (le, the
Yright' rocks,. perhaps soms sones of anomalous gecachesm,
g drill khle intercepts of minor mineralization) . bDuat
rux TEM or obher anomalies to target on: & serises  of
widaely spaced, desp stratigraphic holes is recomnmernched,
with DHEM follow-up. Eackh =surveyed +Role ocowuld  bDe
consicderad as having sxplored s (bent) oyl ircder  of
diametsr “4@@0n,  estending for some distance below the
hiole. Givern an economic deposit is expected to have a
strike lerath of at lasast S@@m, Foles oould be cdrilled
mi lkm centres.

#OCSAMT may also be uzed to cover a well-defired area
whare cdeeply buried minsralisation iz suspectecd.

i mafic volcanics. .

# 0 BEoormomic grades of copper shouald be sufficiently
conductive to allow a =imilar strategy to that ot ined
v,

# T bhids morse maogrebilic envieormsnt, cletail led asromag-
retic covaerage would be wuseful in pocrly mnapped areas.

Volcanic-hosted aold.

st ! el crma R Mt

# Mapping with & detadiled asromsgostic/radiometric
zyurvey will help to identify struchture, lithologies anod
areas of probable alteratiom.

# Tt cannot be azsumed that sameling of  streams  and
rock  chipping is necessarily a sufficient program  of
explorabion. Givern & prospechive  litholooy, dipolse-
dipole  IF showld be carried owt o locate dizseminabed
sdlphides (iFf the model predicts such an azzociabion).

# Frior to the IF,  magnetic and VILF swurveys should  be
carried oubt bto locats structure (and posszibhle areas of
magnetic fironstonss’).

# If  auriferous sulphides are located, spectral IF
analysis may khelp o discriminate these  from  barren
sulphides. Thuz data from all IP surveyzs should bDe
collected wzinmg (in the  time domain) fall  waveform
racording eguilpnasnt suckh as tbthe Hunbeo mk 4.

JuRe Bishop
2 July. 1988,
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