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An alirtborne geophvysical survey was carriecd out owver an ared
located about 26 miles southwest of Houston, British Columbia.
A totai of 114 line miles were surveved at & nominal sensor
altitude of 150 feet with a neominal imterline spacing of 10030

frel.

The folloewing geophysical parameters wers measured dJduring
the survey: HEM-801 In-Phase and Quadrature components of the

secondary fleld ot 938 Hz and the total masnetic field.

The data were continuously recorded on analogue charts.
An Electromagnetic Anomaly Map [an overlay to the photomesaic)
showing the electromagnetic anomallies has bheen comptiled using

the analogue chatts.

The survey was Tlown with a turbice powered Alouette 1711

helicopter.




LOGISTICAL RESORT ON
ATREOGRNE GEOPHYSICAL SURVEY
SMITHERS AREFA, BRITISH COLUMETA

BX BEHALF OF
AQULTAINE COMPANY OF CANADA LTD

INTRODUCTION

During the period September 2Z7th - October 7th, 1977 an
airborne geophwvsical survey was carried out by Scintrex
Limited an behalf of Agquitaine Company of Capada Limited,
in the Smithers Areas, British {ociumhia. A total of 114

Iine miles were flown.,

n each flicght line measurements were made of the induced
elegtromagnetic reospuase, Mecasurements of the total
magnetiec field were ohtained over anproximately half the
arsx. The priscipal instrumentation gonsisted of an

Hi:M-801 electromagnetic prosnecting system and a total field

magnetoneter. The data werce recorded 1n analopue form,

Ancillarvy equipment included an intervalometer, a flight
path camera, a s5ix ¢hannel analogus recorder and an altimerer.
The airveraft amployved was an Alouwctte TIT helicopteor.

An Electromagnetic Anemaly Wop (an everluy to the photonoaosl-
was compiled following completion of the survey. Tt shows
E.M. anonalies, Flight Lines and major tonogranhie features
within the survey area and 15 ilacovporated as part of this

TETOTL.

Film=s, analwous charis and recowvery mpsnics ara being

delivered wieh this report.
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SURYEY AREA

The survey area 1s lecated about 25 miles southwest of Houston,
B.C. (approximate longitude 124°%W, tatitude 54% 10" %), ¥t is
roughly trapezeid in shape, aporoximately 5% miles long and

43 miles wide. The gopography of the aren 18 rugged. The

Iovation and owntline of the arca arc indicated im Figure 1.

Operaiions on the present survey were cenducted from facilities

in Housteon, B.C.

The Flving specifications applicable to the present survey

are as ftollows:

Mean terraln clearance 230 feet (airecralft)
150 feet (Lird}

Numinal Iisne spacing 1001 feet

Aircraft airspeed 60 toe 70 m.p.h.

Nominal flight direction about M43 W

SURVEY EOQUTPMENT

Eaoch ionstrument uwsed on the present survew 13 briefly desgribhed
| : 3

below. Fer further details see aAppendix A,

Alrhorne Masncoctomoter

A Bcimtrex MAP-I proton precession total field magnetomcter
with a range of 20,000 to 100,000 pammas and o 1 gemme
accuracy was Utilized. The measuring elsment is mounted

in a '"bird' towed belpow the aircratr.  The hovizontal axis

i the inducing 2nd scecondary coils i3 eoriented perpeondicular
to the Frigsht diveeticn., The maongtonetsT culsaic can provids
both digital aod analogus cutyuts. The measuring segucnce

can gither e trisgersd from an internal source ar by i

suitable external pulse,

oy
I LI

Gt Temgenttic Sus

A Seiatpex HEM-80T helicopter-borny meving source elactromagaetiac
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prospecting system operating at a nominal frequency of

435 Hs was emploved. The transmitting and receiving coils
are mounted 30 feet apart in a rigid c¢oaxial confipguwation
in o "ivd™ which 13 towed abautr 100 feet heloaw the
helicepter. The recorded paramcters are in-phase and out-
of-phase compenents of the secondary fisld, measured in
parts per million of the primary field. The primary field
and atrerafi generated fields are cancelled automaticullw

@t the HIEM-801 system.

CameTa

A Viontern MK IIT, 6 mm trackine comerz was mounted on the
aircraft, This unit i1s cquipped with a wide angle lens
providing better than 20% overlap hetweon frames at an als:
sreed of &0 m.p.h. at an atzituds of 200 Faet,  Fach fFrame

expossd corresponds to one fildwucial interval (i.e. 1 sccond

Alvimeter
A Bonzer MK 10 radar altimeter was used. It mecusures and
dizplays the terrain clearance from 40 fpet tao 20090 feeotr

ful ro
v rThio.

to an @woocuruacy o

Intervalometer - Intercom

A Sciatrex IITC-2 Tavervalemeter peneviting ssnchranizatian
(=] ol -

pulses which operate the fiducial number marker and canera

was uwsad.  The uniz alse provides an on-hoard comsunicptisn

system for the flight crew.

Anafogue Recorder

Taft

h
I
P

A Seintrex ROM-% siw chapnael analopgue recorder was enpleved.

It 1z a direct recording device using heat-sensitive paper.
Te provides timing marks and continuowus traces of geophysic

data.

Jurvey Afreraft
The survey airerafr was an Alecuette 11T, wmede? 2103, Wizh
perfarmanee turbioe powered helicopter owned and operated

By oduasar Helicopters, Abbotrsford, T.0.

R
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SURVEY CREW

te field crew emploved on the present survey consisted af:

Instrument perTator/Navigater - John Glover, whoe installed
tne s¥ystem 1n the helleopter. NHe alsc operated and maintained

the equipmant,

Geophysicist/Bataman - Zbynek Bvorak, whoe was responsible

for overall supervision and quality control of data.

FIELD PROCLEDURES

Survey Flight and Greund Procedures

The maina segquence of events oceurring during a norwmal surveyw

flight are listed bolow:

Switch-on for warm-up of HEM-501.

Manual bugk-cut of primary and ajrcratt fields om HEM-B801.
Take-off,

Air calibration,

Survey lines.

AlT calibration.

Laandiug.

flaeta quality checoh.

Film develgpment,

Anomaly picking.

Calibruativas

The following fs 2 list of orocedures cmploved for air

calibration:

Iz trument Lloctrical Himulﬂjiun Purpose
Altimeter 123 and 300 fant marks To determine Zero

position  ond scaic

the traces.
MEA-801
Li-phase 1M prm Coodvdteralne soasitiy
Qut-of-phuase Lan ppm and scale the tracos,
Havnetapstor ZToenaoarnd Pl oseale Teo detering oo

full secale jousitions.




During cach survey flight the aircraft course was directed

by the operator/navigator. He identified featurcs on the

pround using a photomosatce of the survey area on which

Ln

proposed FIight lises had been marked, He marked appropriacte

fiducial numbers on the photomosaic as the aircraft pasced

over recognizable featurss. For the present survey the
photomesalcs were at a scale of 1:25,000, They were cut

into convenient strips along the flight line direction,

& flight log was maintained by the opecrator during each

survey Flight, recording the fiducial numher at the

beginning and end of sach line, the daratian of the flignt

£

and magnetic reading at the beginnineg of each line.

The fl1light path filn was developed after each flighe.
This was later uscd in conjunctlon with the navigator's
mosaic and the flight log to recover the actusl flighet
path for each survey line., Recognizakle features on the
Film were marked on 4 recovery mosaiec, similar to the
rmavigater's mesals.  The corresnending fiducial number
war market at edch picked peoint, The suevey lines wers
Treconstructed hy Joining picked points, assuming straigshs:

flight between twe adjocent points.

Operations Siatistics

The fullowing is a dav-to-Jday account of activibies on

the project:

Date Activity
Seprenber 2728, 1GTT 2. Uverak and J. dGlowver drive
from Yancouver to llouston,
Sentenber 20 Nelicapter arrvives: late alferonon.
HEM Bird #1 2sseabled.
Seatenher 3 Fliche wo.o 1 abnsted duzs to

moan e s ter Falluen,
Atteonpsed tu repale avsten In

Ficlul.




SRILINTTETRIY cage &
Date Activity

October lst Bird #2 asscmhled but rained all dav.

October 2nd Bad weather 2l Jar.

October 3rd 2. Dvorak to Smithers to pick up

replacement magnetometer,

ko production,

October 4th Flight 2 - Reconnalssance.
Flight 3 - Lines 1 t¢ 19 Excellent
dangnetic data but HEM very poor.
Bird #2 rcassembled. Magnetometer
failure! Attempted to repair sysiem

but to no avail,

Octuber 5th Azreed with Agquitane to fly HEM enly.

Fiight No, 4 - Lines I tao 23 inclusive.

October &th Flight Mo, 5 - Lines 26 to 480 inclusive,

October 7th/8th/9th Finished packing., Demebilize to
Toronto via Vanccouver. Z. Dvorak
via Calgary to drop off mosaics and

doomaly listings.

At the end of the project all of the atea (Piate 1) had been
surveyed utilizing HEM, Magnetic data wers obtained over

approxiaastely half of the survey area (Plats 2).

7. DATA RECORBING

Data were recovded in analoguc from on heat-sensitive direcet
print chart paper. The system was synchronized throushout by
the intervalometer which alse provided fiducial marks on the

analogue chare,

There are small shifts ia the records Between the data and the
pproepriate fiducial pumbers (the HEM traces lag 2 seconds and
the masnetemezer trace 0.5 second Lehind the fiduvial numbher).
These shifts are caused by instrumental sizaal delays due to

in
=]

Lime constants and sample periods,
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The begianing of each trace is identified by a label showing

line number, flizht number, date and area. Every 50th fiducial
number i3 also labelled. The chart speed was 2 millimeters per
Seceond. As the duration of one fiducilal interval is abour 1

secgond, at normial survey speeds each fiducial corresponds te

a distance of approximately 100 feet on the greound.

As mentioned in sectlon &, records were calibrated at the

beginning and end of each flight.

PRESZNTATION OF DATA

Data gathered during the survey are presented as follows:

Analogue Charts

All original apalogue charts labelled and edited for each
fiight as described 1n Section 7. These include calibration
records,

Lloctromagnetic Ancmaly Map (Plate 1)

This is a greyflex of the survey arca showing flight lines
ard elecrromagnetic pnaomalies. The hoerizoental scale is

1:253,000, -

The eleciromaygnctic anomelies are plotted at their peak
locations together with half widths, conductivity and
thickness product, depth beolow surface and approximate
magnerie corvelation, An explanation of the symbols and
4 brief discussion of the ecriteria used for anonaly
configsuration are given in Apnendix B, The conductivity
x thickness product {ot)] and the depth of buria? for

each conducter interscetion wWers determined using standard

interpretation {arpand) diaprams. A vertical sheet modal
wils tricd ionttialty in ecach ecase - the majority of the
anomalias seem to fit this concept. In manv instances,

Aosever, the herizental tarer model zave a4 berter fic.
The Verricatl Sheet Modeld siwes consistontly ninhicr at

[

and lower depths rhan the Hovizontal Laver Model.
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8.3 Aertomugnetic Flight Lines [Plate 2}

Aeromagnetic ¢overige was obtained over the lines shown

on Plate 2 The horizontal scale is 1:25,0{4,

8.4 ALl original photomosaics, films and flight lugs.

9. CONCEUSTON

Any questions regarding the present survey should be addressed

to Scintrex timited, 222 Snidercroeft Read, Concord, Ontarie.

L4¥ 1BS,

Respectfully submitted,

SCINTREX LIMITED
Michact Lewis, M.85c., P.Enrg.,
Manazer - Gepphvsical Surveys Bivision,

ML:mb
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APPENDIX B

1. Symbols used on the "Red Bzail Map™ include:
Svmhol Explanation
@ Category 1 Anomaly - Well defiped, almost

definirely bedrock source [Vertical Sheet Model)

= Category 2 Anonaly - Well defined, medium to
low respounse, probable bedreock conductar (Verticaul

Sheet Model).

O Categary & Anomaly - Poorly defined, posslhle

bedrock conductor [Yertical Sheet SModsel].

C) Magnetic anomaly appreximately coincident with

4 cutepory 3 anomaly (Yertical Sheet Model)
0 Anomaly 1ikely duc to horizontol lavweor.

Magnetic anomaly approximately ceoincident with a

catagery 3 anodaly Cllorizental Laver Model)

2. The maln ceriteria considered for anomaly categorTization

ware as follaws:
Category 1 anomaly - Anomaly well defined, ot =25 mhos.

Catepgory 2 anemaly - Anomaly well defioed, ot hotween

P2 and 23 mbos.

Catagery I wnomaly Anomaly poorly developed, ot helow

12 mhos.

3. AlLL variations with In-phase component bolow 2 npn were

rejected.




APPENDIX A

INSTRUMENT SPECITICATION SHEETS

Scintrex
Scintrex
Scintrex
Scintroex

Bonmzer

MAP-2 Proton MagnstometerT

In and Out-of-Phase Llocctromagnetic Systems

ITTC-2 Tntervalaomater
HCM-6 Analogue Recorder

ME-10 Altimeocter




The MAP-2 is a fightweignt. one gamma airborns
proton-precession magnetometer with & range
of 20,000 to 100,000 ganmmas and an automatic
five digit visual displav, This pow instrument
has scveral significant advantages over other
instrumants of this type besides its compact
size and light weight.

Qoe of itz most interesting features is that,
unlike other airborne magnetometers which
hive to ba switched manually from one narraw
(usually 4000.6000 gammas) range to annther,
the MAP-2 tracks auwtomatically owver its Full
80,000 gamma renge,

This advantage is particularly significant in
surveys flown at low terrain glearances  in
areas ni high magnetic relicf, conditions which
arer gomman in mineral arospecting.

The inssrument iz of compact maoduiar design
(‘= standard rock size] and has bath digita!
and anatogee outpets. The analoqus outpues arp
either 100 or 1000 gemmas full scaie, with 2ute-
matic stepding. Luring cach step. an ndication
of the new stepping fevel is recarded, providing
a puarmaannt retcrence identifying each step.

S sajdence can oither be sequen-
E ,r 1r|rj gered internally through its own pro-

qrimmer o infaeted by a snitable commang
pulsa,

“1’\4_

-a.ﬂ'\!

L"

"AIRBOR!

;-{-‘w:“ A

m addition while on intcrnal trigaering. the -
strument pravides an cxiornal cutput cammand
pulse enabling vther instrumentation to he syn
chronized with the magnetometer.

The MAP-2 has an unusually wide temnerature
range, =50 C to —30°C. to permit gpeoration
in conditions varying from trepical to archc
without any less of accuracy.
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In and Qut-of-Phase

Electromagnetic Systems
Applcaton Bnet 76-4

Pubtished ay:

SENTEEX

Foad Oifice:

220 Entdororert Bond
Canvcord {Toropral DnisTlo
Carnada L4k IB5
Tulephaone: [(21h] B6Y-2250
Tolex:. DH-D0J57]

Calble: Scintrex Torunto
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THE SCINTRLEX
[N-AND-(IT-PHAST
ELECTROMAGNETIC SYSTEMS

Alrborne clectromagnetic surveying has taken on great importance for
base netal prospecting since the method was introduced about 1035,
Jinesg this time, many different types of systems have been developed.
These can be divided into two general groups.

SYSTLMS EMPLOYING UNSTABLE CONFIGURATIONS

These systems generally have a transmitter mounted in the aireraft and

tow the receiver on a cable of up to 150 meters in lenzth behind the
atrcratt.  These systems require aiteraft terrein clearance of 120 te

I15¢ meters and usually only measurc out-of-nhase components of the electro-
mazneeic ficld,

SYETEMS EMPLOYING STABLE COIL CONFISURNTLONS

In these systems the tranamitter and receiver are mounted on a mechan-
ically rigid structure such as the wing-tips or nose amd tail ef a fixed
wing aireraft or in a lene tokulér bitd Plown bencath a helicopter.  Thesc
svatems arye flown at terrain <learances of hetween 30 and 60 meters and
measure in-and-out-phase cooponents of the alectromagncetic field.

The developrent of nmoving source airborne slectromagnetic systems it
Scintrex has been deliberately restrictsd to the second group, that is,
svstems crplaying staliie coil confipurations. We currvently provide and
operate poth helicopter and fixed wing aircrait borne svstems of this
type.

Theory and experience show that Stable Coil Configuration Svstems have
several advaniusges over Unstoble Systems.  Among these advantages are:

1. The terrain clearunce of stable systems can be one half or less
than thut of unstaohle systems because ao bird is heing towed.  This
results ia superier resolution, not anly for the elecbremasnetic
aystem, but also for wuvnetic or radionetric informatizn wivich mow
be guatherod concomizantly with the electromasnetic :latna,

2, Tre advantuape of lower terrain cleavance i3 particalariy marked in
tie case of radiometrics where one half{ the ervastal welume may e
wseed o glve the ssme fioure of merit as o system which flies twice
a3 high, atl other fuactors being equal.  In tact, stahie coll
systems arc cowpatible with low level radivometyic or gaseous geo-
chemica! survevs, whoreis wnstable syatoms aro nor.



3. The measurement ot in-phase components offers reilicl from the
probhlems of phase rotation of out-of-phase components caused hy
conductive overburden layers. This phase rotation reduces the
response of conductors to out-of-phase only svstems and, thertetfore,
reduces conductor detectability for these systoms,

4. The mewsuvrement of the in-phase componcnt ensures detectability
of very high conductivity conductars which wmay bave little or no
aut-gf-phise component.

5. FPor all conductors, the maximum ampilitode of the in-phase component
1s greater then that of the gut-pf-phase component so thar a greater
depth of penetwation mav be expected under certain comditions through
the use of in-phase measurenents.

&. The measuremeat of both in-phzse and ocut-of-phase conponents
allows quantitative determinaticons to be mude of the conductivity-
thicknuss product (conductance) of copducrors, If measuremcnts
are made at multi-frequencies, these determinations can be mace
accurately and in somg cases the copductivity and thichness cun be
determined independently. 7This is of significant interest in the
following applicatlons:

a} Mapping of bedrock geclogy, including rock types and structural
features.

B} Szlection of these bodrock conductors of highest ase metal
potentixl.

¢l Mapping ot surficial deposits, giving variation, distribatian
and thickress of unconsolidated deposits such as sand and gravel,
clay and bauxite, eto. for rosource location zs well as ciwvil
eaAginecring purposes.

d)  Determinntion of the distribution and quality of ground water.

7. Unstable swvstems norawlly cmploy large transmit-eeccive coll separvia-
tions which tends to enphusize the response of flat lyving conductors
such as overburden or weathered zones over the responscs of thin,

1

steeply dipping tabular conductors such 23 most basc et targats,
SECTION L: THT SCINTREN [EM-501 op=aiis

INTRODUETTON

Vie Scintvex fooily oof GEDD sostoss hms g succrssful histoov. Sincs 1267
we have beoen operatine our HEM-F00 In-and-out-etf-phase helicapter systom,
ke Nhawve hullt Uive of these systems, tastatlod them in g wide variety of
hebicopters and oporatod vaen Por huodeeds o choeoands of Hipe ilonsfers
af survey,

f—— — pm—
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The Scintrex HEM-801 system is an improvement over the HEM-70! in that
use has been made of such more sophisticated electronics.,  For srample,
the HEM-341 single frequency consocle is about Y5 the volume of the HEMN-701
console and uses only six clrvewit boards instead of rwelve,  The HEM-ROI
combines hipher wseful sonsitivity with lower clectronic nolse tevels

The design of thaese consoles has beep fulily tfield proven as throe similar
conselss (one for each froaquency) sre uvsed in our Tridem swstem amd we
have completed thousands of line kiltometers of survey with the fitst
HEM-30 system.  An exatole of the dara taken 03ing this syvstem {85 shown
in Figure 4; it can be seen that noise levels in flight of the in-phase
component are only o [ew parts per million and the out-of-phase components
are less than 1 par: per million.

special atmospheriv notse suppression cirvcuitry allows operation of the
UEM-301 under conditions where earlicer systems would become murzinal.
This is very ingortant in arcas whore thundor storm ustivity is common.

The HEM-301 is ideally suited for surveyvs in ruzged terrain and remote
arcas, Tt combines lightwelght, good pencirution, excelicnt noise rejec-
tion, ease of instullation and clectronte refiability.

The system utilizes a bird, aiae metres in leagth, containing vertical,
coaxial transmitting and receiving coils. It is towod about 3 metres
below the helicopter. [n-phase and out-of-phase (quodrature) cemponents
of the secondary electromagretic field are meusared in parts per million
of the primary field. vYarieous operating frequencies from 300 e 8200 Hs
are available for the HEM-541 syvsten.,  The choeice of frocuencies is Jdivided

-

into the fallowing two vanges; 500 to FO0 3H- ) apd 2000 ©o 39.0 Yo,

Frequenciss sihould B iodicizusly chosoa to overcene 32 and 40 iz pover
ine freguencies wnd their harmonics.  Also, a freguency sionld be chosen
which is reuzanabls distant from the earth's mignetic precession frequency

which ranges from about 950 to 2000 Mz (23.6 gammas per liz),

We recomtend a basic Traquaney of S10 i which 13 safficienty low to
cnsure that thers would Be no interaction with most proton MogactomcteTs
naving sensors ipstalled ot least 10 merers from the B4 coils.  Also,

518 Uz 1s 10 Hz removed from the 16th harmenic of any 50 Hz power line
nalse amd 20 o removed frome the t3th harmenie of &0 o, which is sufrficien:
to preclude interforeonce,

A Fregquoncy of ahoar 910 Ho is well cliosen o detect tavee: conductors In
the renge from zediet to good comductivity without intraducing approciaiple
Fodionloal noise In TosT oarcos. It s o lower tresacnsoy than comomnls uzed
for this projil soparelian in Conoda, bur woubd e jHStifiLd 10 oovarbuarden
arel wentherod layers may e expected to be move conductive than in fanada,

Irstallation in helicoprers 1:a relatively oasy toask--for vhe Adlouette I,
Shoocavauetne Loeno g Bell I0ed the whole sysiem cuan b insttilod jnoa fow

diys without significant moditication ro the elicopter.  The ecquipment o

he ol Inoo o antvor oaf e This pormits Cleaihiiity in exploration
LN R M TS TR R HUhLll'Wliﬂh Costs LaT Survovs e opemiata ATeas, REEHN

the towed hicd bs mode n four scctivns for onse in rransportatlen cven by
iy Freiche

/o

i
1
'
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HEM-301 SPECTIFICATIONS

Parameters Measured:

Frequoncy:

Sensitivity:

Moise Level:

Time Constints:
Coll Odrientation:
Cotl Sepurtation:

Bird Construoction:

Powar Requirements:

Recommended Aircrafo:

Altitude of Bivd:

acight:

Compatibility:

[n-Phase and out-of-phase components of
secondary field in perts per million of
normal, undlsturibed primary field.

Standard:  B10 Ho; Opticnal: any single
frequeney in the raugs of 5490 to 3000 =

1 nart per millicon

ficpeondent on atmospheric neoise and air
turhulence, hut geperally hetter thun 2
ppm ost-of-phasce and 3 ppmoin-phase,

I, 2 aor 4 seconds
Vertical coaxial
O metreyg

Four 2.4 m., sections, plus nose and tail
cones and drag skirt

28V L.C., 353 watis (not includine recorder?

Aloustte IT, Alouertz Lamu, Bell 208B or
eguivalont depending altinade, temperaturs
and hunrdity copditions

Sl m. Below the helicaniar and approsimatels
30 m, abugve the ground.

Total aporoximately 130 kg, for BEM unit
including bird, cable, recorder, console
ard racks.

Compartille with all radiometric syscems and
Fluxzaare magnetemneters,  Proton magnetoneter
sensors must e installed at least 1O inegers
from M coils, normally they are trailed
halt wity down the EM hirvd tow calle,

SECTION 20 THE SCINTREY HEM-302 SYSTIM

TETRODUCTTON

Quer the past fow yvears, geonhysicisis e Dovinn 0 reabize that e wiy

Lo IMpTOVe cRoctromdunctic Surveying is to mensure in-ohose and out-of-phase
components it more than ene frequency. uv Tridem sysrem has anply demon-
strated toese lvaptason in practice.
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In an HCM-502 system one freguency would probably be chosen in the

range of 500 to 2000 H: and another fregquency in the range 2000 to

800U Hz. The four channels comprising in-phuase and out-oi-phase data

at two frequencies auogmented with any desired number of mixed or
coaditioned (eg., cross corrclation) channels, srovide hishiy diaghestic
information which is particuluarily amenuble to adtoeatic processing.

We have deveieped new interproetation programs to accomodate this
enlarveed range of information, The simultaneous dual frequency approich
will allow detzction and resolution of a broader range of conductors
than has wvet beeo possible., Also, quantitiative interpretations will

be mure precise, The different response thresholds ecliminate most
overburden masking preblems and the measurcment of the in-phase rosponsc
over the wide freguency spectrum provides an unlimited detection window
for highly conducting boidies. The exploration depth is not only comusr-
aole with the best ALM svstems but Lt remains almost constant during
traversing, whersas the cffcetive exploration depth of most conventional
systems changes continuously with the geo-electrical variations of the
subsurface and even with the condoctivity-thickness aof the hedrock
conductivity tarsets.

HEM-502 SPECIFICATIONS

Parameters Meuasured: In-phase and ocut-of-phase components of
secondary Tield in parts per million of
the normal, andisturbed primuary ficld at

two frequencics simultaneously,

Fregquencies: Frecise froquencies to he selccted by

elient, subject to followlng restrictlons:

Low Trequency:  In rongse 500 to 2000 Hz
High Frequency: In cange 20404 to S000 oz

Sensitiviiy: 1 part ner milliecn

Xni=s Level: Dependent on atmospherlc neise and alr
a

turhulence but generailvy better than 2
P uut-ﬂf—phaﬁu anrd 5 opom in-phaﬁe,

Tim= Constants: 1, 2 or 4 seognds

Coil Oricontation: Vertical coaxiat

Lol Separarion: D ometers

Slra Jaastroction: Four 2.4 m scctions »lus nesc amd tiiid

1
sones and oy skirt

LY

Power Ruequiremsnts: JEVOULEL L areraxinetely % owaros pot
ioviwling recnrder




Compatibility: Compatible with all radicmetric svstoms (' l
ard fluxgate magnetometers.  Proton mag-
netometor sensors must be installed at
lgast 10 meters from the M coils, normaliy 1
they arc tralled halt way down she B bird
tow cahble.

Reconmended Alrcraft: Alouetie TI, Alouette Lama, 31l 2060 l

or cquivalent depending upon altitude,
temperature and humidity conditions.

B )

Altitude of Bird: 30 m below the helicopter and approximately
30 m above the pround.

Weight: Total approximately 1535 ka. for ©M unit

including bird, cable, recorder, consale,
and racks,

SLCVIGN 3@ MULTU-FREQUEHCY TN-AND-0OUT-OF-PHASE 3VSTEM TO BE INSTALLED
[N A FILAED WIMNG ATRCRATT

IRTRODUCT IO

For many years Scintrex operated an in-and-out-af-phase syatem at 320 H:

installed in a Deflaviliand Otter advcrars. 3 fow wvears seo this svatews

wils put out of service and installation of the Tridem system began. (h i
S5ince garly 1973, we have beoen successtully cneriting our Tridem svsten

1n the Ofter eslong with YLF, saenetometor amd radiometric svstems.  In

all, thirteen channels of independent geophysical iaformation are recardsd

in digital and analeogur form, |

Basiles the Otter, sofe other aircratts which would be smenahle to the

mstallation of an in-and-out-of-phase 5 System would be: Norman Britten

Istander, Trilander, AN-2, fanso.  In theose aircrafr, the coil insrallasions

would be miede on the nose and tai) of the aiveratt in “etingerst simllar

to those shown in Flguves 5 and f. l

[iere mav be o problem of interferency hetween an clectromusnetic recelve
coll amd a proton magpcromctor sensol instalicd 1o the wadl stirngevr. We
can sufgest two alternatives to overcone ithis problem,  The first would be
to lostall o fluxeate magnetometer instosd o1 the nroton precession type,

7]
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which could he instailed auch closer to the EM coils than thwe praton
sensor.  Low level surveys do not noreitlly reguire soensitiviries

better thun 1 gamma 5o that the fluxpate could be a rTeasonable altern-
ative, Secondly, the proton precession sensor could be installed in a
wing tip, away from the cloctromagnenic ¢oils or towed in a bird behind
the ailrcraft,

For further ipformation on Tridem, includiag interprezation theory and
case histories, see Seintrex Application Brief To-3 "Tridem Airborne
Electromagnetiv System, A Multlpurpese Natural Resource Mapping Tool™.

In addition to analeogue recording, our Tridem Otter installation uses
digital recording for 13 independent channels of geophysical informa-
tion., Scintrex can tully eneineer a digital recording svstem similar
to thar in the Qtter Lor any other sircvalce.

STECIFICATIONS OF IX-AND-QUT-OF-PHASE CILECTROMAGXETIC S¥STEH FOR FINED-
WING ALRCHAFT

in-phase and put-of-nhuse components
of the sccondary ficld in parts per
miliion of the puormal undistorbed pri-
mitry ficld at either one, two or threo
froguencios simultancously.

Marsmeters Measared:

Froguencies: Single Fregqeoncy Svsten: 3006 Hz
Buil Frequency Svstem: 303 Me oand 2000 -
Three Frequency Sysiom: 590, 2000 and 300

onsltivioy: | puart per million

Moilso Lovel Dependent op atzospheric neise and ale
turbulence, hut reneriily better thun 23
apm oout-of-phase and 40 ppo in-pzhase,

Timz Constants: 1, 2 and 4 sceonds

Cotl Oricntation: Vertical coaxtal or vertical coplanar,

depending on aiverafe

Coil Separation: Approxitaatety Lo ooetves, Jdepending on

aiveraft

Sinnle Froguency Sysrem; (00 warrs at 23V
ual Frogueney Syaten: 5 watts zat 28V N

Power Reguairemenis:

3

[

N

Three Froquency Syaten: oad watts at 28V DO

Recommonded dirernts: oot D [T -0 Twin rzer or Briilen
Aorgan Islander

!
[

¢



Weights:

Compatibility:

Trunsmitter: {from 27 to 45 kg depending
aupon mml:er of freguenczies.

Recaiver:  fyam 11 to 23 kg depending

on number of freguencics.

Iln Cubin Conpsole: frem 7 to 20 kg depead-
ing on number of frequencies.

Compatible with all radiomerric systems
and fluxgure magnetemeters.  Proton
magnctometor sensors must be iastalled
at least 10 metres fram the EM coils,
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!‘ Figure 1: HEM Bird

¢ Figure 2: HEM-801 in flight with proton
~ magnetometer sensor half way down tow cable
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Figure 3: Helicopter pilot and navigator communicate
with Scintrex IITC-2 intervalometer, communications

and time share module.
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Figure 5: Nose and tall stznger on
fixed wing aircraft

£ 5 AR ORI 7 PPN L (ISR RO RO LA 1 { L -
Figure 7: Tridem fixed wing EM system installed in
Otter along with radiometric and magnetic systems



- New Product
* Announcement
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THEZ IITC-2 INTERVALOMETER

The Scintrex IITC-2 is a solid state timing device desipned to provide

timed pulses for synchronization between data and flight path cameras
for arrborne peophysical surveys,

In addirion, a flight crew communications system for up to four headsets
15 contained in the standard half rack module,

Thure is alse provision for data processing cireuitry suel &5 for time
sharing two channels of analooue data on a single pen of an analogue

recorder or for displaying an analogue trace as a variable deasily dis-
play using an evenl channel,

222 Snidercroft Rd. Complete Geophysical A i, ra—,
J Concord, Ont., Canada Instrumeniation and schTﬂ"ﬁ .::.-’(
{415) 669-2280 Services

AN



Features:
-~ A single switch starts automatic camera pulsing and event marking,

- Blanking FPush Button allows production of blank camera frames for
positive identification of ends of flight lines.

- Manual Fiduacial Push Button allows rmanual contrel of intervalometer

pulsing,

- Suitable for frame or strip cameras and analopue or digital recorders
with appropriate interfacing.

- Six digit fiducial counter on front panal with provision for remote
fiducial counter [or navigator if required,
- Filin indicater licht moaitors correct transport of filim,

- Fine and coarse, switch selectable pulsing from ©,5 to 9.9 second

intervals.
- Front pancl jacks for up to four headsets with microphones, .
- Variable volume contrel.

Technical Specifications:

Power Raguirement: Approxirmately 1 Amp at 26 V DC

Maximum allowable curvent & Amps averape
drain when camera powered
through intervalometer:

Size: Standard half racls, 3%3%vvm 2 215mm < P33mm
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Technical
Description of

RCM Multichannel
Analogue Recorders

Number of Channels

Mumber of Event Markers

Chart Speeds

Channel Width ~
input Voitage Range
Zerp Position Adjustment

Gain Adjusiment

Intarnal Calibration

Frequency Response
Linearity .

in ﬁui Impedance

Faper Capacily

P'apei'_Grla'aJéﬁE 5

Power Requirements

Slandard Dimensions and 'wei"g his

l-:!-p.erati-ng temperatures

RCM-4: four channels
RCM-6. six channeis
RCM-&: eighl channels

o _;ifa-ﬁaarai'mo._o ﬁﬁhéﬁ; i..l-p-id the number

ol channers.

" 1and 2 mmisecond. swiich seiectanla.

T RCM-4 and ACM-B. 50 mm:

RCM-B, 40 mm,

Standart 1.0 % 0 5 0 W for full scae
detlection. Qptenal mgher ar lgwer input
vollages

A lrant pangl switch provides the atility fo
shart cirguit ihe snput ol each channein
order 1 check and adjust its zera pesdign
Standard. Comminuoesly vanable by 1en
turn, lackable potenomeaner.

Optional Presel, swich seleclabbe

aclivaled by frond pane! conroiin calibrale

A preciesion 1Y reference source can De .
Qain adusiment of each channel.

DC 1o 40 He.

1 ol Uil scale

100 K ahms

" One 80 m all ol industnal grade papee
Faur, sx of elght channels graduated
laterally and longstucdinaily gach mathmeter

Standarc ACM-4 12 v DO
Optiona ACM-4: 28V 0C
Slandard ACM-6. 12V DC
Opuonal RCM-G- 28 W DC
Standard RCM-B 115 W, 60 Hz
Cpronal RCM-S. 28 v OC
Optronal models require external
mnwvarfery

Turmedt el et e et g 25 s oo
CRANNeL pius 3 walls far (e chart drive
RCM.4 400 « 275 « 380 mm. 15 ky
FACM-A 490 = 320 « 30 mm. 19 kg
RCM-E a9 x 320 x JBO mm. 21 &y

T astio 80C .
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MEAN FUGHT ALTITUDE. .~ = © | asofeET

IIEAN SENNR ALTITUDE ___________________________ —- 150 FEET

RY ANOMALY' (VERTICAL SHEET MODEL) ________ 9
: ORY ANOMALY (VERTICAL SHEET MODEL) —————— @
ANOMALY DUE TO HORIZONTAL LAYER ____

ANOMALY! WITH MAGNETIC COINCIDENCE ______ ___ Y@‘E m
A abi ﬂ-mwldt valus in mhos

™ ﬁ;ﬂ 50- Approximate magneltic value in gammas

Amu'mw-mm AND PEAK LocaTion.. 0 ) [T 1T
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AQUITAINE COMPANY OF CANADA LTD.
SMITHERS AREA, BRITISH COLUMBIA

AIRBORNE GEOPHYSICAL SURVEY

SCINTREX MAP -2 MAGNETOMETER

MINERAL RESOURCES BRANCH £ b
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ASSESSMENT REPORT Scale 1
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PLATE 2

AQUITAINE COMPANY OF CANADA LTD.
SMITHERS AREA, BRITISH COLUMBIA

FLIGHT LINE, NUMBER AND DIRECTION —_. - 20
CONTROL POINT 2 e T e OBy
MEAN FLIGHT LINE SPACING .. : 1000 FEET. .
MEAN FLIGHT ALTITUDE — oo meemeee e 280 FEET ‘
e e SR SR e . AIRBORNE GEOPHYSICAL SURVEY
SCINTREX HEM-80!I ELECTROMAGNETIC
SCINTREX MAP -2 MAGNETOMETER
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