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nﬁrom* ] OFFICIAL VISITS mm: mmnm OYERSEAS TRIP
1963-6&

“ INTRODUCTION
The auther obe_n’s eleven months in the United States
of America (scptuhar. 1963 tonidniy“. 1964) as an oxchange
‘viuitor. He was engaged aa putty leader on a decp resistivity
study of the anﬂh'l crust inm ﬁrcgon md Huhinaton States,

The work was later Q_xtonded to covar the mrthem
part of California., A uport '.n-'vi'i.ttcm for the Gtﬁoc of
Waval Ruenrch and uubridgc Ressarch Labontory of the Atrtoroe.
whe funded the werk. o

This report vu later canbig;ed with the work of the
. Bainoville Powér Administration end aat'-attod' 'f‘or publication to
the Xnatxtueo of Llectrical and Eﬁhotrcnio ngineers,

Thp author later -ysnt throe -onth- touring tho United
' Stutn and Canada visiting companies. ot interest to mmphyaic-.
This report covers the .octiem of ﬂnn trip during
- which the autnor visited places nnd made inquirlcs on behalf of
tht Department., 2 total of 23 varkins dlyo. vere involved,

" The companios flitﬁad are &tod sach wvith a short
commentary Mo sovaral zoephynscu ucth9du and other subjecta
are examined im mors dotail and mol.;s,dé' information gathersd on
the privnto saections at‘ the trip. - B

Althou;h au companies v:.oﬁ.ted wore helpt‘ul. they

wore reluctant to d&qems the finer details of parttcu).u' surveys,
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| ' INGUCED POLARXZATION.

This mothod is now tho major mineral exploration method
in use in tho U,S.A. and Canada. | |

MoPhar, Geoscience nnﬂﬁgmfoo are the bost known
| oporators and cquipmont nmmctnreu -and all operate in Australia.
_ﬂommcm of T‘ucion and many others mxmfhcéurg .for sale and
contrict while overy amall mining compeny posscss & gét of thoir
own making. ‘ A

A.'Phore‘ is atmng cenﬁetition between time domain and
frequency domain ndvbcatea.~_ 1 conétaer this argument ﬁgs ouméd
up by lir, t-icﬁnu@lin of Newmont vho aftor several yéars with
| icPhar (Frequency domain) changed to Newmont (Time domain), ile
stated that ‘oither oquipment in the bhands of an cfficient
operator would not locate mom.\o'# loss ore bodi_oo than the other,

Now that the initiel glamour has worn off, most
op_aratoi'o ufe faced with the p_x"obl.en' of dec_tding _ﬁhioh anomalies
'ara vorth teosting. Also having selocted an anoialy for tasting,
how to design the test drilling programme,

I.P. anomalies are nauany widesprosad in cosparison with
the targoet oum and the shape can bo such that the cn\uo 48 not
immedintely under txw highost raadtns. Tho best vay is to plan
for at least three hoieu for oach anonaly. Yhere possiblo an
elaetmmgnetic eurvey will help sharpen the 1.P, anomsly,
Borehole I.?. is mw reeaiv&ug aeriona coustdomuon as a toat
for near miaaes. _

Th- nuthnr'n work in @ragon showad &ho aerlousneso of
@mctmuagnntic coupl:_mg. and this should be testod for over low
resistivity arcas. “ | I' h

Al though they aroe me pmp:red as yot to make nny
cla:lmag Anwvican Swalting ‘and Rafi.nins of Salt Lake u.fry consider

mat they have a clue in the aearch for a muthod to distinguish
| botween sulphides aﬁd,.gﬂpfnta 'ex.iy ete., Thoy usc pulse eqguipment
- of thoir own sionufacture ‘v&uoh pﬁta out a single pulsc and



records the resultant docay curve on a pen recorder. 4 long
‘tailed decay curve has boen anociated. with sulphides while a
shortor decay ‘has boen auoaiatea with non sulphides, 4 test
programmo nlons tho:o lino- is recommended as an adjunct to our
noml surveys.

 Both HoPher and @aonoienco mwe dovclo;md high poweor
| (5 amp 800 volt) tmnsitteu. nuny others are produc:ns light
- wolight law power eqtupnent which in genem camwt bo recommendod

for South Australian condi eiann. .

| GRAVITY |
This mothod has not receiviod the same attention for
- mincral looation as $t has in Austrelia, The higher cost and the
succoss of mmetic- :alcne in the search for iron arc the most
probnblo ranaona. |

_ Board Inntmonta. the nlnufaccumu of the Uorlid Uide
gravity Qotar are now non oxistent as a compnay and should not
be considered in the purchase of future gravity meters, Ur,
Deard could hotb'e: locatod 1nla four dai search in louston.

The‘ quality of the prbdnota of [3.J, Sharpe Instrunonts

 of Camada is such that consideration should. be given to futuro

quotations for maters from t.hem.

MAGNETIC .

_ The Ja_zandér and .i’nilar maguatsonetex;s manufactured by
Bharpe & NePhar have supcraeded balence typeo 1’n§tm¢nta for all
but the most accurate aurvoya._. o

Nuclear precoaaion Metometeu are more accmeo but
tho htgh cost of /merican made instruments and their extra bulk
have lmtod -their use., 7The Elaen‘\ma tof_gaxly unknown apart from
pr. Vold in Viscomsim. |
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Vehicle installations havo been tried by some using
- fluxgato magnexoﬁetars. but only one opserator has had much
success (leinriche Tucson). 4 iivoly interest was ghownAin the

.Departmentfh installation,

ATRBORNE MAGNGTIC

The teohniques uacd are senerally similar to theo
Bepartment's on fiald operazious and in the reduction of the
results, Some mechanisation has been applied to scaling and
digitisation is being consiaered aerioﬁely whcra‘vaéy largeo
volumes df'rebulta arc boing procossed, o

%he use ‘of second derivatives has boen dropped by the
U.5.6,.8, Thso is a,lensthy process and as it is an avernging
process, it tends to conceal daetail rather than add any
intormation.-ri |

Hany amnll cumpaniea are using Jalanﬁer typo
aagnetometera 1nAlight aircraft with and without recordera.
_ HePhar bavo mounted a fluxgate on an ‘aircraft artificial horizon.
The trend here is to avoid the;h18h cost of large aircraft.
The nuclear praceaaton,magnetémétar givea high acouraéy without
woight but as it gives rcaﬁingo ee 1uterva1.. there 1is a loss of
detall at bigb speeﬁa. '

Airharne eloetrnnasnctie is being used excannively
as a prospacttng tool and has had.sone sunaosn. however careful
consideration must be g&ven-befora using the npthod in Australia,
, because of apbsurfaoe saliheiwpter. The INPUT system developed

5y Larringer fbr'SG;éo mhy.hnvo apeetai'ﬁarit.

-
There 1$‘én acuﬁe'shbrtégc of wminoral geophyeicists
and a lack of students for gnbphyéical education, .Nuoh of this
shortage 16 due to thgllaek ofvaeéurlty,in'the profession and to

the lack of prémotion above tho 1ovolbof field geophysicists.
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‘The salarioes of al;,pcientific porsonnel however are
high so that they could not be induced to scek employment in
Australia. | | |

Radio téchnseigug are freocly avaslable in the me jor
cities, liowevor the standard is low in comparison with

fustralian technicians. The trend is towards specialization in

a very narrvow field of olectronics.

COMPANIES VISITED

Gsoncience  Toston . |

B (br. 7. Cantwell, Dr, U. Maddern)

Several discussions wore had with Dr. Cantwell on I.D.
' equipnonﬁ. field methods and 1htgrprotation. Edtaenra results
vero discussed in particular and some of his remarks have been
proviously reported by letter,

The location of the source of én I,?. anomaly is a
major problem of the meﬁhod.ldrten neéetaifatins a serics of test
holes or whore possible che_éharpenang of the indication by another
wethod Such as UM, This préblam has been discussed under a
separate honding.- |

D, Cantwoell has produced a 5 amp transmitting unit
and also & pulse tochnigue set, A comparison of the resistivity
pulse tedbniéueu has b@én givéniunder a separato heading,

Gooactehec ara specialising on'reaistivity'surveys of
a goneral research nntur?. iThsy also ﬁava in_activo toam on
ooupncer progrunning for researeh purpoac-. |

Several visits vare-mada to the tassachusotts Inatitute
of Technology. A;though thoy havo ap active geoﬁhysio. school
it 49 not at all connérﬁeﬂ“wifh’oxplqratton work and 4s tending

more and mors to space scienco,
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~{Mr, Domohoo) Houston and New Yorﬁ;

Texas éult are the owners of‘the Timmons asulphide
discovery in @‘ppda. This discovery was made initielly by
.airborho Qiootrnnaanotae surveys and then confirwmed by gvound.
1.P. surveys, It has also been a trial for other mothods.

¥r. Donohoo strassed the Amportance of endurance;
Something of the order of 50 anomalies wore investigated in the
Canadian Shiold before the discovery hole at Timmsons.

| Texas Gulf uso contracters, but employ - small staff
of geophysicists to supervise the results, '

9r..Holy£, the exploration manager in New York,
cmphasised the potential of the Timmons discovery.
Qnggnhﬁggﬁxgg Now York _

| ~All the’ gnophyaical toan wvas absent, 30 inquiries were

dirocted toward tho use of batterios in equipment,

8 -V I A Dlect cs ﬂhu:ton

This 4s one of the major aeisuto aquip-ent nanufacturers
and the main competitor of Texas Inocrumcnea.

The nopnrt-ont posoas:e. an 8.,1.,F, twelve channel
refraction unit. | :

The wain prcjeet.h're i1e the development of digital
processing ot--oiqnic records. A normal magnetic tape recording
-ia nade in'tho'fiold'iﬁd digitised in the kn#dquartert éttico
befora roﬁttn.‘prbeea;zng for»nwrially marked detail., - This systom
difforn frbu the Texas Inattuﬁents oqﬁip-nnt. which records
digitally’on.nnsnctic tape 1n‘tho field,

S.I 3. also manufacture eo-ploto processing oquipment
for naanatically rocorded aoi&nic recorxrds anﬂ have recently sold

a nyuten to the Bureau of Hlnerul Resources,



Leno Yelle lious ton

Lﬁho-ﬁqlla is an asaéciase company of S.1.5, under
the Droaéer'lndustrieo ﬁrcup. |

Although not as 1arge ags Schlumborgor thoy are a major
logging operator, , _
| | ‘They provide a fall igggtng servico of all avniléble*
.qleétrical‘ana dundry logs, Sﬁt are spociaelising on radioactive
logging using artifiétal aources.' 5r0h radioactive logs thoj
. hope to be able to obtain all ﬂataknov obtained Ey a saltitude
of aIGctnéal .}ose. |

} Setimio Servicos @orgorat;én (Tulaa) axé working along

parallel lines to producc all 1nfbrm§§10n.fron sonic logs,

From the rosearchos of thesc two companios it may bo
poesible to diepcnse ﬁith elactrical logs entiroly and use non

contact methods,

gggg_ggggggng;xgg San Franeisco

Pr. Hanson is the Chiof Geophysicist., Utah vae
originally intcerested only 4in iron but have row directed thoir
..1ntofest towﬁrﬁ. the 1ooution of tase metal deposits.

Thoy h-ve a lerge back log of airbarna magnetic records
which wore uaed for iron locetion and wore not properly roduced,
These records are now being reprocossed for use in the base
~metal search. | |

Thby usc HePhar nndeftedndrﬁet to do their induced
polar;zutlon surveys. They have unéﬂ Heinrichs of Tucson
Arizona tut coneider McPhar suporior, Dr, Nonsen 1s considoring
the purchase of a battery operatod pulse unit, _ |

Br. Hansen seemed roluctant to discuss field data.
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Saﬂ DPrancisco

Hr. D, B &aaortQOE was mot a6 a rosult of a lunch
1nvatmt1@ﬂ by Br, Hanson of Utah. fﬁis eomyany is intorested in
the éovolapmene of tho saaﬁhowmal arcas of @aliforniahﬁor steai
sup§11@a for pewar goneratiou. .

. murprisiagly thoy havo f@uné A PHeAb, to bo a usoful
te@l in tho %racing e? burieﬁ atru@smrus. Uthor oporators

advecate tho uoo of resiattvity.f

© Bap Proncisce

tir, R.H, hepuan, sontor goophysetst.

The geoghyaiua soettan has boon ia oxjctonco for two
,yeare enly. |

fhey mave consontratea on s&avﬁﬁy suwveys and havo
nade an oxeensivo survey in tho bay area to tho eas& o€ San
ﬁramcisco fop undcrgvbund wator particularly to lecato ridgos
‘in the - basin. A metwork of grovity e%aﬁi@nﬁ 15 boing sct up
thraughout tho ‘stato at known bench,marua, Like all fodoral
and state survoy@ thoy arc prnctical&y forbidden to undortake
mﬂncral oxgloraeion.

| &lthaugh gcoghysics has ﬂbt bocn amployoa. tho survoy

48 very interostod in tho oxploitatipn.ef tho goothermnl apcas.,

- Bam Eran@idco

By, ﬁarﬂ. @wafeaaor @f’@@@@hyeica.;

. Br. Yord has re@ontky &aken up @utios angd has o amall
flbue a@tive 3roup of graéuatm anﬂ gaat ﬁraﬁnato studonts, This
| 1s tho nosé a@ﬁivo grau@ the au&kow saw in tno sountry. .

b, Uord was eriainally wiﬁh HePhar and dovelopod thoir
| o&ee&romngn@tic anﬁ A .. A.G. equipmomc.- He Ae at prosent
compilﬁng a @ampxﬂhoﬂstve revieu @? %ho whnlo dnducod pelarisation
£ic1d. Lo o

Thoir aspoziaamﬁs are dirocted s@wnrﬂs in&meoﬂ

polarizaﬁiaﬂ effa@ta in sampiea.'
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Basr Creek Mining Go.  Demver

Thii is the prvaﬁécﬁing éubaidiary of Kemmicott Copper,
" Dr, Halmer is the exploruﬁion,aan:gor nnd.Mé. chonkall the
~ geophysicist. They are at present without a chief geophysioist.

This is an active noctieu,with indacod polurinatxoa _
eqnivnsnt or thedr eun -annfuotut-. “They use airberne nngnstto
- and elsctromsgnetic with extensive ¢vbdnd follew up.

' Th;y'nllo have facilities for ol.ctrcnajnotic modelling

as an aid te isnterpretatien,

Geochemistry is also used extensively.

U,8, Ceglegienl Survey  Denver °

‘¥r, Anderson of the crustal studies Seotien was a
| parsicipant 1n.th9 Uregon resistivity tests., This Sectiom is
concerned with situa&e and 4«up.rcaiativ1ty fast.. They have a
vehicle mounted bkttory of 1200 iolt- capable of supplying 200
amps for a few secends at a ti-o.' |

The Survey also hnn«indueod poluriqac;on equipment but
is not permitted to do extemsive mimeral surveys, Dorehole
" legging forms pars of the crustal studies. |

; S°3a~7 ¢ Miw ‘ Donror

This inntitution heae a guophyaical scheael of world
standing with Mr, J. Hellister at its head, .
 The. auther was surpiised at the small amount of
nqﬁin-nnc owmed by the achoel; This tllu;trnto. thlt it ds
po-stblc te preduce trniaod perseoanel vttheut a xarct 1n~t-tnonc.
. Like moat cooyhyaical schoals, this ons is having
ditticulty reeruiting sufftgiant students,

Univerasity of Wisconsip Nadisen Vis.
Dr. Richard Wold has -ix f'lsec nuclonr prcccosion

.nagn.tonotcra an airborno anﬂ fixed stltton units,
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| For atrborno work theso ‘are used in a tail stinger
with eonpenaa_tang codils or in a "birg® trailed on a nylon
sheathed cable., A Ruatrak rocorder 18 used,
ﬁbr. Wold has oxporienced the samo hoad. troublos as we
‘have. ehat is hoating and loa- of the alcohol on continuous

reading. _
~ He 48 well satisfied: wim the llsec's performance,
Zoxas Instrumenio louston

This is one of tho largoae alcctronic uxmmfaoturzng
companice in the U.S.A, |
 The Houston factory 1s Qonoémed mainly with goophysical
equipment. o | ‘

Jl‘n.‘:lnspectton mis nade of their range of gravity
motors and it 18 considered that' they are a big 1mpr§vcmont over
the carlier modoel bought 80m0C yoars ago. A counter type dial
has replaced tha divided drum which caused so much confusion,

' Their main pmjact L ¥ the devolopmont of oquipment for
proeéuing digitised seismic rocords, Tho record is taken onm
‘nerrow tape (about 2" wide)} in the field in a digitisod form and
retuﬁmd .to the .office'ror processing., "‘ﬁ‘m processing sot is a
simj:ltfioﬂ version of & digital ébnpu;_o-’r and costs would be in
~ tho rog:lon of L200,000. | |

The disitnl uethod of moording was also discussed
with kr, A, Rainoy of G,8.1. in Dallﬁa and ho considers it tho
only wvay of hnnming a large msc of data. »

’roxas also produce high quauey wtum.c equipnont and

pen recorders in Iiouaton,.

WM ‘Toronto

Darringer Reooareh amblovad tho wobile (eir and
-van:l,ole) Iﬁiﬁv'l‘ eleatmmcneuc systom far Selco. Thosc unite
are .atj proesont opqrqting in Auatralta for Justralian Selection
Uoﬁpguy; A back mounted unit is being developed,

Earringor has cstablished an fustralian subsidiary in
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association with Joln Newman late of B.M,.R,
“They manﬁfaetura a nuélm' praéusian wagnatometer,
wvhich nlthonsh eﬂ’ialmt easts more than our Elsec,
' ) They are ming a uarcm‘y eontent method of gaocheuieal_
praapacﬁng This method u also !wins nsed by American
waltins and Eefinins af Salt Lake uey.

mwm ~ Torento
Mr, Tom Parkes the ﬁ.mger had Just mcumed rro-
Australia at the time of eour uoeung |
| They are having staff eroublen in Australia and have
beon unabla to retain gaophyucal ataf'f,
' The author gamered ttmf. %hay are exp.rionoing equipment
dzrfaculties and have not: as yat atartod an aggreuuve

‘ explorut&on eft’orﬁ in Austra:ua.

‘McPhar Geophysics fi'-oro_nta f.%mda. )
. B Hore induaéd. polarization interpretation was discussed
vith Mr. D. Sutherland and oquipment with Mr, J. Sevenhausen.
. HePhar a:;a the lﬁrgadt induced polarization oﬁemtor
h: Aaxertci_i if:mt the world. Gooséianés Ino, e thoir only
serdious rival, o o |
. Most of the di.amcion with Mr. Suthorlaml concerned
| the location of the soureo of an inauced polaﬂsauon anomaly.
- This has bawmp the major pmblem of the mining industry. Now
. that bhe glamour of mtr.l.y SUCCOBBOS has worn off it ie apparant
'that many ammauoa de not have a disoroto gourcs aad that the
. sizo of tho qnennly does not Mieaee tho‘v.hm of the nauroo.
| This will be enlarged on. - . | | | | |
' NePhar has pmdnead a hi.g,h pover b & ?. tmm&ttor
mving 5 amps at 500 vewa. ’
- They produoe a amup of eleetromgneuc cqu:l.pnent and
4 of mtere-t to our. nmmg Brnnch a nen destructive wire rope

cester.
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Pdgar Sherpe & Assootates Ltd. Toronto, Canada
This is a small Company operated by DBdgar Sharpe, -
the founder of L.J, Sharpe Instruments of Caneda, It |
wanufactures personal 'nlghoto:neteu m:ui~ cable reels at present

but}hopoo to'ax;mnd' to a full range of geophysical instrumeénts,

B4 Shas " nta g B Toron#o(

- This i:onx.mmr‘ manufactures a i:lde range of geophysical
equipment including grnviey, meters, magnetomoters, au‘gcepti.b:l.lity
neters, S | - |
| | .~A1though the author has beon cautious in the past on
Iftho p’rqduéci of this company, ‘- 1t 1s now 'eonudoro«; that thedr
| mﬁtrunentat ¢an be purchascd with cox_:?taanoe. Hr, H,0, Seigel,
a pioneer of pulse method 1.P. has recently taken charge as

- managing director,

ébttawa. Coanada

This is a 5eophyoioal coOmpany . of wrld wide standing
spocaansm in airbame methods but with fac:nxttes for
gmund methods, _
| ‘Results from soveral suﬁois dncluding an oxtensivo
one of the British Xsles were oxaninod. : |

- In particular sovaral nanpl.ea of herringbone (nigngging

of contours duc to heading a_rm,ors‘etc.) wero outstanding, "
in ten years the authoy has t;oe ‘had Ase:rioua herrlngbon‘e in any
surveys, | : | .

They use a 'plotti_né wachino ~ifb_t'c:h .tho‘l}cparti;e_nt could
well copy to reduce the time of scaling records,

| a visﬂs uns al.“uq inde to dero Servicos ai: Philadelphia

vhere in particular attention vas 'd;rgm"to the use of colour

film in aerial pho‘togmphy'.t- :

Huntoc | . ‘fot*onto
‘"’his is a new _eompany forwed as @ subsidiary of
Hunung Survey’ cox’porgtion‘ to nm‘lerquo ground geophyaics,
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Although theoy conduct ax; typos of goophysieal surveys
: thoy emphaaiso tho importanco ¢f Induced Polarisation, Thoy usc
- the pulée tochniquo, | ‘
Thoy are distributors aﬁﬁ»usar@ of "pop and hammor®
' sciemic cquipment, '?heAdircot plotting 7.8.,X, sot could bo a
vory usoful tool for enginocring projocts,

P 11 t Cor t “Toronto

| Tho author was rafarred.éo_thts cowmpany by Mr: Seigol
of I.J, Sharpo iastrﬁments‘aé thoy arc imterosted 1p.Austrn11a.

Patine have a tin smolting plant in Sydnoy end are

intorested in‘ﬁt} Bischoff in Toasmania. Or, Ogryelo oxprossed
an intorest in Lawsley and 1ndio§§eﬁ his intentdon of writing to
i»., Darnocs,
| They have beon unable to @mginy aoélcéis%s oy
geophysieiste in  Australia, |

Canadian Geologionl Survey - Ottawa, Canada

Dr. torloy discusscd goophysics gonorally and then
-pasaoa.ma ovor to s@varal,mémboré of his otaff,

Tﬁey conduct airborne wagnetic surveys using fluxgate
magnetonoters dosignod in their laboratorios., Sheir systoms of
roduction and publiehiﬂg'gra 8&@115r to our own. The shoets aro
publishod fb? uso by~9r1vape eneqypriaa without ineorpretééion.
The Department obtainced samplos ef'their work several &cars ago.

| Thoy also havo an intercst in ongineoring goophysics
uﬂiag rosistivity andArcfraotion aquipmﬁnt; iIn particular thoy
havo develspod a 30w'freqnénﬂy'rosieﬁiviey moter using 6ind wave
aignnle in placo of the mer@luﬂuél.eguaro vave, B, MOiloy
promiaed to forward a circudt diagrnﬁ'whan it Yecame availablo,
| id4ko the U,$.@.3.‘ﬁh@?'&fﬂ»tu@nir@é to avoid diroact
compotition with privato cnterprisa, . |
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UONCLUSIONS AND RECOMMINDATIONS

Although advancoe have been made in the handling of
large voiumea of datu. ‘ th@ autimr considers that the Beparment'o
Exploration Gooyhy‘a‘i;os Section 4s able to compcte with overseas
operators on normal oporations. During many of .mo intorviowvs
a8 much information and advice was given as rocedved,

Very 1little is known of Anatral:la and on many occasions
it was necessary to oonvi’nec scndor mombers of mining companies,
that Australis was not a socialistic country end was a safe
place for tho investment of money. During all vieits tho
assistanco availablo from the mapaitment was stressed,

As & result of these visits tho following recomenda;
tions aro madet= '

1. That Jjunior wmomhers of the Geophiysical Seotions bo
attached to /merican mmpanics for periods of one yoear for
expericnoce, A » _ ' |

2, 'fh&t"ecnsidermion o given to the appointuont of a
Public Relations 9fficoer to oimulurigé end visit overscas

companies to corrcct wrong iunpressions of Australia,

: '« B, Webd

. $ig o
JEWIAGK
3/30/64
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