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REPORT OH OFFICIAL VISITS HADE DURIHG OVfRSFAS TRIP 
196>64 

1NTROUUCTI0N 
The Author spent eleven Months in the Vnlted States 

of terloa (September, 1963 to July, 196*0 as an exchange 
visitor. Bi was engaged ia party loader on a deep resistivity 
study of tha earth *a crust in Oregon and Washington Stataa. 

The work waa later extended to cover tha northern 
part of California. A report waa written for tha Of floe of 
K&viil Research and Sambrldgetteaearch Laboratory of tha Airforoo, 
who funded the work. 

This report was later combined with' the work of the 
Bonneville Power Administration and submitted for publication to 
tha Institute of Electrical and Kleotronio engineers. 

The author later apant throe months touring the ttalted 
Stataa and Canada vial ting companies of interest to geophyaloa. 

Thie report covers the aeotlone of this trip during 
which tha author visited places and made Inquiries on behalf of 
tha Department. A total of 23 working days wore Involved. 

Tha companioe vieited are listed each with a short 
commentary while several geophysical mathode and other subjects 
are examined in mora dotal! and include Information gathered on 
the private sections of tha trip. 

Although all companies vial tad were helpful* they 
wore reluctant to discuss the finer detalle of particular eurvaya. 



2K5UCEB .POLMilSATItiH. 
This method is now the major minora! exploration method 

in uao In the U.S.A. and Canada, 
MoFhar, Geosoiance and Eluntcc ara the boat known 

operators and equipment manufacturers and all oparata In Australia. 
ITeinricha of Tuoaon and many others manufacture* for sale ana 
contract while ovary small mining company po»«oaa a aet of thoir 
own waking. 

There is atrong competition between time domain and 
frequency domain advocate*. I consider this argument waa summed 
up toy Mr. JicLaughlin of Nawmcnt who after several yeara with 
UoPhmr (frequency domain) changed to Kewmont (Tina domain). lie 
atatod that either equipment in the hande of an offioiont 
operator would not locate mora or loae ore bodiea than the other. 

How that the initial glamour baa worn off, moat 
oparatora ara faced with the problem of deciding which anomalies 
ara worth teating. Alao having selected an anom&ly for tasting, 
how to design tha teat drilling programme. 

I.P. anomalies ara usually widespread in cottpariaon with 
tho targot also and. the ahapa can bo auch that the cauac la not 
immediately under tho highest reading. Tho beat way la to plan 
for at least three holes for oach anomalye ^hare poasible an 
elootromagnetic survey will help sharpen the t.P, anomaly. 
Borehole I.P. la now receiving serious consideration as a teat 
for near miaaoa. 

The author'a work in Oregon showed the aeriousnoaa of 
electromagnetic coupling and this should be tea tod for over low 
resistivity areaa. 

Although they aro net prepared as yet to make any 
claims i American Smelting and Refining of Salt Lake City consider 
that they have a clue in the search for a method to distinguish 
between sulphides and, graphite clay etc. Ifroy uao pulse equipment 
of thoir own manufacture which puts out a single pulao and 



records the resultant doeay curve on a pen recorder. A long 
tailed decay curvo has boon associated with sulphides while a 
shorter decay has boon associated with non sulphides. A test 
programme along thoao linos is recommended as an adjunct to our 
normal surveys. 

Both RoPhar and Citeosolenco have developed high power 
(3 anp 600 volt) transmitters, Hany others are producing light 
weight low power aqulpment which in general cannot bo recommended 
tor South Auetralian conditions. 

Qmvnnt 

This mothod haa not reoolvod the aame attention for 
mineral location as It has In Australia. The higher cost and the 
sucooee of magnetics alone in the search for iron are the most 
probable reasons. 

Board Instruments, the manufaoturora of tho tloria Uide 
gravity motor are now non existent as a company and should not 
bo considered in tha purchase of future gravity motors. Br, 
Beard could notbe located in a four day search in Houston. 

The quality of tho products of C.J. Sharpe Instruments 
of Canada Is such that consideration should bo glvon to futuro 
quotations for motors from them. 

MAGNETIC . 
Tho Jalandor and aimllar magnetometers manufactured by 

Sharpe & UoPhar have supers0dad balance typo Instruments for all 
but tho most accurate eurvoys. 

Nuclear procession taagne tome t ere are more accurato but 
tho high cost of American made instruments nod their extra bulk 
have limited their use. The Blsoc was totally unknown apart from 
Dr. Void in Wisconsin. 



Vehicle installations have boon triad by soma using 
fluxgate magnetometers, but only one operator has bad much 
success (lleinricha Tucson). A livoly interest was shown in the 
D̂epartment's installation. 

AIRBOfliiK tiA&NETXC 
Tho techniques uaed are generally similar to the 

Department's on field operations and in the reduction of the 
results. Some mechanisation has been applied to scaling and 
digitisation is being considered seriously whore vary largo 
volumes of results aro tooing processed. 

Tho uso of second derivatives has been dropped by the 
U.S.0.S. This is a lengthy process and as it is an averaging 
process, it tends to conceal detail rather than add any 
information. 

Kany small companies are using Jalander typo 
magnetometers in light aircraft with and without recorders. 
UcPhar have mounted a fluxgate on an aircraft artificial horlson. 
the trend here is to avoid the high cost of large aircraft. 
The nuclear precession magnetometer gives high accuracy without 
weight but as it gives readings at intervale, there is a loss of 
detail at high speeds. 

Airborne electromagnetic is being used extensively 
as a prospecting tool and has had some success, however careful 
consideration must be given before using the method in Australia, 
because of subsurface saline water. The INPUT system developed 
by Earringer for Solco stay have special merit. 

.STAFF . . . 
There is an acute shortage of minora! geophysiciste 

and a lack of students for goophyaical education. Much of this 
shortage is due to the lack of security in the profession and to 
the lack of promotion above tho lovol of field geophysicists. 
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Tho salaries of all aeiontiflc poraonnel however ore 
high so that they could not be induced to seek employment in 
Australia. 

Radio technicians are freely available in tho major 
cities, Mowovor the standard is low in comparison with 
Australian technicians, the trend la towards specialization in 
a very narrow field of electronics. 

COMPANIES VISITED 
Q^HClence Boston 

(Or. T. Cant we 11, Br. C. Ifaddern) 
Several discussions were had with Sr. antwell on I.P. 

equipment, field methods and Interpretation. Bdiacara results 
wero dlseuseed in particular and some of his remarks have been 
previously reported by letter. 

The location of the source of an l.P, anomaly is a 
major problem of the method, often necessitating a series of test 
holes or whore possible tho sharpening of tho Indication by another 
mathod such as E.SI. This problem has been discussed under a 
separate heading. 

fir. Cantwo11 has produced a 3 amp transmitting unit 
and also a pulse technique set. A comparison of the resistivity 
pulse techniques has been givon under a separate heading. 

Geoaoionco are specialising on resistivity surveys of 
a goneral research nature. They also have an active team on 
computer programming for research purposes. 

Several visits wero zsade to the Massachusetts Institute 
of Technology. Although they have an active geophysics achool 
It is not at all concerned with exploration work and la tending 
more and more to space science. 
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Taxae Gulf Sulphur 
(Mr. Donohoo) Houston and How York. 
Texas Gulf are the ownsrs of the Timmons sulphide 

discovery in Canada. This discovery was made initially by 
airborne electro magnetic surveys and then confirmed by ground 
X.P. surveys. It has also been a trial for other methods. 

Mr. Donoheo stressed the importance of endurance. 
Something of the order of 50 anomalies wars investigated in the 
Canadian Shield before the discovery hole at Tlmmons. 

Texas Oulf use contractors, but employ a small staff 
of geephyslcists to supervise the results. 

Br. Holyk, the exploration manager in KeW York, 
emphasised the potential of the Tlmmons discovery. 

Eftjpg £few York 
All the geophysical team was absent, so inquiries wero 

directed toward the use of batteries in equipment. 

Sffytfi-VtfUeyy I^tff^r^j Houston 
This is one of ths major seiamlo equipment manufacturers 

and the main competitor of Texas Instruments. 
The Department possesses an S.I.E. twelve channel 

refraction unit. 
The main project here la the development of digital 

proceasing of seismic records. A normal magnetic tape recording 
la made in the field and digitised in the headquarters office 
before routine processing for normally marked detail. This system 
differs from ths Texas Instruments equipment, which recorda 
digitally on magnetic tape in ths field. 

S.I.D. alao manufacture complete processing equipment 
for magnetically recorded seismic records and have recently aold 
a aystem to the Bureau of Mineral Resources. 
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%Uft Houston 
Lano Wells Is an associate company of S.I.D. tinder 

the Dresser Industries Group. 
Although not as large as Oehluiahorgor they are a taajor 

logging operator. 
fhoy provide a full logging service of all available 

electrical and sundry logs, but arc specialising on radioactive 
logging using artificial sources. From radioactive logs thoy 
hope to be able to obtain all data now obtained by a multitude 
of elQotrical logs. 

Seismic Services Corporation (YUlsa) are working along 
parallel lines to produco all information from sonic logs, 

Prom tho rose arch 08 of those two eostpanlos It may be 
possible to dispense with electrical logs entirely and use non 
contact methods. 

Utah Construction San Francisco 
Br. Hanson is the Chief Geophysieisfc. Utah was 

originally interested only in iron but have now directed tholr 
Interest towards tho location of base metal deposits. 

Thoy have a large back log of airborne magnetic records 
which wero used for iron location and were not properly reduced. 
These records aro now being reprocossed for use in the base 
metal search. 

Thoy use RcPhar under contract to do tholr Induced 
polarisation surveys, fhey have used Ifelnrlchs of Tucson 
Arizona but consider McPhar superior. Br. Hansen la eonsldorino 
the purchase of a battery operatod pulse unit. 

Br. Hansen seemed reluctant to discuss field data. 
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fitfttftengftlj . Sen. Î rasaele©© 
Hr, ©.B. l©%offtsoB waa taot as a result @f a itrnafe 

Invitation by J8r. Hansen of Wtala. TMs eocpaiay i© iatoresfced in 
<aovolopnjont of fcfoo ceo thecal arooo ©f California far steam 

supplies for powor octiGratlOja. 
Surprisingly fchoy have found A.P.U.A.Q. to bo a ueoful 

tool ia tho tracing of burled structures. &thor operators 
advocate t&o uao of roalstivity. • 

QftMffiftfrnjai fawfym f?,f,i4fiqs .. / Sob ProfcGiae® 
Sr. K.H. Chaps-aa, oonior {joopkysicsiot. 

' The goophysloa. soction has boo© in Gxietoraco for fcv© 
year© only. 

.. fhey Imvo concontrated on gravity surveys and have 
oacic on ostemivo survey ia tho "bay area t© tho oast of Gem. 
frasacisoo for underground tea tor particularly to loeefco ridcos 
Ik the basin. A network of Gravity stations is being sot up 
throughout tho state at known bench marks. i.iko all fodoral 
and state survoye they are practically forbidden to undgrtako 
tainoral exploration.' 

Alfc&LOUfjfcs goophysis©." has. sot tsocm employed, Sho surwoy 
is vory interested in tho oxploitatloo of tho {joofcherisal areas. 

^mivaraltv of California' Son £Va»©ioco 
©r,. t?ar$» professor of .©©©physics. 
' Br. Ward has roeoatly taken up dlutios and has a small 

* but activo (jroup of Graduate post graduato students. 'ihla 
Is tho saosfc astlvo group tiio author saw its. tho country. 

Bar, tfoipd, was originally ®?4t'h I3ePhar and dovclopo& thoir 
oiQetro&agaotie and ! .equipBont • • So ie at present 
coiapilisKj a eoiaprohoBsiVo ro-view of tho wholo. indueo& polarisation 
field. '..> 

fholr axporinanto' are Mroetod; towards. iadueod 
polarlzat&oa offoeta ia. saiaplo©. 
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Bsar Crook Mining Go. Denver 
This is the prosp*cting subsidiary of Kesmicott Copper. 

Br. Halmsr is tha exploration manager and Mr. McDougall tha 
gsophyaicist. Thoy aro at present without a chief geophysloist. 

This la an active section with Induced polarisation 
equipment of their own manufacture. They use airberae magnetic 
and electromagnetic with extensive ground follow up. 

They also have facilities for electromagnetic modelling 
as an aid to interpretation. 

Geochemistry is also used extensively. 

V.8. Geological Snrvev Denver 
Mr. Anderson of the orustal studios Seotlon was a 

participant in the Oregon resistivity testa, tills Section is 
concerned with seismic wad deep resistivity tests. They have a 
vehicle mounted battery of 1200 volte capable of supplying 200. 
amps for a few seconds at a time. 

The Survey also has Induced polarisation equipment but 
ie not permitted to do extensive mineral surveys. Borehole 
logging forms part of the crustal studios. 

Ôlmflt-gffbttffl **jm Denver 
This institution has a geophysical school of world 

standing with Mr. J. Holllster at its head. 
tile author was surprised at the small amount of 

equipment owned by the school. This illustrates that it is 
possible to produce trained personnel without a large lnvsstmsnt. 

Like most geophysical schools, this one is having 
difficulty recruiting sufficient students. 

University of Wisconsin. Madison Wis. 

Dr. Richard Wold has six filsec nuclear precession 
magnetometers as airborne and fixed station unite. 

\ 
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For airborno work these ore used in a tail etinger 
with, compensating coils or in a "bird" trailed on a nylon 
sheathed cable. A Ruatrofc recorder is used. 

. 8>r. t>'old has experienced tho sane head, troubles as wo 
have, that is hoating and loss of the alcohol on continuous 
reading. 

Ho is well satisfied* with tho Olsec'a performance. 

ffftfiftfl,, ̂ iaetysaentf Houston 
This is one of tho largest electronic manufacturing 

companies In tho U.S.A. 
Tho Houston factory is concerned mainly with geophysical 

equipment. 
An Inspection was made of their range of gravity 

meters and It is considered that they are a big improvement over 
the earlier model bought socio years ago.. A counter typo dial 
has replaced the divided drum which caused so much confusion. 

Their main project is tho development of equipment for 
processing digitised seismic records. Tho record Is taken on 
narrow tape (about 2" wide) in tho field in a dlgitlsod form and 
returned to the office for pro ceasing. Tho processing sot is a 
simplified version of a digital computor and costs would be in 
tho region of £200,000. 

The digital method of recording was also discussed 
with Mr. A. £ainey of G.S.X. in Ballfcs and ho considers It tho 
only way of handling a largo mass of data. 

Texas also produce high quality seismic equipment and 
pen recorders in Houston. 

Earrftnfigy Kesoaryfc Ltd. Toronto 
Barringor Research developed the mobile (air and 

vehicle) INPUT electromagnetic system for Oelco. Those units 
are at present operating in Australia for Australian Selection 
Company. A back mounted unit is being developed. 

larringor has established an Australian subsidiary in 
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association with John Newman late of B.H.R. 
Thoy manufacture a nuclear procession magnetometer, 

which olthough officiant costs more than our Bleec. 
They are using a Mercury content method of geoohemical 

prospecting. This method is also being used by American 
Smelting and Refining of Salt Lake City. 

gxalor^gn, Toronto 
Mr. Tom Parkes the manager had Just returned from 

Australia at tho time of our meeting. 
They are having staff troubles in Australia and have 

been unable to retain geophysical staff. 
The author gathered thai they are experiencing equipment 

dlfficultiea and have not: as yet started am aggressive 
exploration effort in Australia. 

Mcpftayr Qftopftytles Toronto Canada 
Here Induced polarization interpretation was discussed 

with Mr. 0. Sutherland and equipment with Mr. J. Sevenhausen. 
McPhar are tho largest induced polarization operator 

In America if not the world. Geosclence Ino. la their only 
serious rival. 

Most of the discussion with Mr. Sutherland concerned 
the location of the source of an induced polarisation anomaly. 
This has become tho major problem of the mining industry. Mow 
that the glamour of early successes has worn off It is apparent 
that many anomalies do not have a discrete source and that the 
also of the anomaly does not indicate the value of the aouroe. 
This will bo enlarged on. •..•..: 

McPhar has produced a high power X.P; transmit tor 
giving 5 amps at 800 volts. 

Thoy produce a group of oieetromagnetlo equipment and 
of interest to our Mining Branch a non destructive wire rope 
tester* 



-12- '' 
sMms fa Toronto, Canada 

'Tills Is a small Company operated by Sdgar Sharps, 
ths founder of B.J, Sharpa Instruments of Canada.. It 
manufactures personal magnetometers and cable reels at present 
hut hopes to expand to a, fall range of geophysical instruments • 

.^rtflya^ Qf Toronto 
This company manufactures a wldo range of geophysical 

equipment Including gravity meters, magnetometers, susceptibility 
meters. 

Although the author has been cautious in the past on 
the products of this company, it is now considered that their 
instruments can be purchased with confidence. Mr. H.O. Selgol, 
a pioneer of pulse method I has recently taken charge as 
managing director. 

filWffllftft Afffg SgfYtoSft Lfrj. Ottawa, Canada 
This is a geophysical company of world vide standing 

specialising in airborne methods but with facilities for 
ground methods. 

Results from several surveys including an extensive 
one of the British Isles were examined. 

In partlculsr several samples of herringbone (slgsagging 
of contours duo to heading errors etc.) were outstanding. 
In ten years the author has mot had serious herringbone in any 
surveys. 

They use a plotting machine which the department could 
well copy to reduce the time of scaling records. 

A visit was also made to Aero Services at Philadelphia 
where in particular attention was drawn to the use of colour 
film in aerial photography. 

Huntoc Toronto 
This is a new company famed as a subsidiary of 

Hunting Survey Corporation to undertake ground geophysics. 
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Although they conduct all typos of fjoophysical survey® 
thoy eag>hasi9o tho importance of Induced Polarization, they use 
the puis® technique. 

fhoy or© didfcritmtor© and utfor© of "peg hossaor0 

seismic equipment. Sho dlrcct plotting P.S.X. sot could ho a 
very usoful tool for engineering projects. 

KfrUm *3ftfAf»ft PorpQKptXm Toronto 
Ti»o author was referred to this company by Mr.- Soiool 

of E.J. Sharpo Instruments as thoy aro iaterostod in Australia. 
Patin© have a tin smelting plant in Sydney and. arc 

int ores tod in. tat. Biaohoff 'in- Tasmania. Dr. ©gryalo osproased 
an interest in Kawsloy ana indicated hie intention of writiBO to 
Bl'r. E&mos. 

Thoy have been unable to ossploy Geologista or 
goophyaicleta in Australia. 

ê yiadlan ĉ otofffroal, Surrey - • Ottawa. Canada 
Br. Korloy discussed geophysics ganorally then 

passed la© over to aovoral tsetabors of his staff. 
"they conduct airborne oacnoti© survey® usico flux^ato 

taagnetoiaoters designed in. tholr laboratories. "Sheir cystoma of 
reduction and publishing are siMlar to our own. The shoots ore 
published for use by private enterprise without interpretation. 
The ©opartEjent obtained saciplGe of tholr work aovoral years aco. 

fhoy also havo an interest in oneieeorteo' coophysics 
udim& resistivity and refraction equipment. In particular thoy 
have developed a low frequency resistivity aaetor using ainb wave 
signals in placo of tho cjoro usual sQuaro wavo. Sr. Plorley 
proiaiscd to forward a circuit diagram Khan it becaxse availablo. 

&iko tho tJ.S.G.S. th®y aro'• ro^ulrQd to avoid diroot 
eoapotitioia with prlvato ontorprleo. . 
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CONCLUSIONS Aim KSSOmZSKDATX^NS 
Although advancoa have been made in the handling of 

large volumes of data, the author considers that the ©epartjaent «s 
Exploration Geophysics Section is able to compote with overseas 
operators on normal operatlono. during tsajiy of tho interviews 
as much lnfornatlon and advice was given as received. 

Vary little is known of Australia and on many occasions 
it was necessary to convince senior members of mining ccsapanios, 
that Australia was not a socialistic country and was a safe 
place for the investment of money. During all visits tha 
assistance available from the department was stressed. 

4s a result of these visits tho following recommenda-
tlons aro mados-
1. That junior members of the Geophysical Sections ho 
attached to .American companies for periods of one year for 
experionoo. 
2. Thtifc consideration bo given to the appointoont of a 
Public Relations floor to circularia© and visit overseas 
companies to correct wrong impressions of Australia. 

• B. Webb 

jsviagk 
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