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I. INTRODUCTICON

The Tan claims, consisting of Groups A and B, are
located on Tamihi Creek between Church Mountain and McGuire
Mountain in the New Westminster Mining Division (Figure 2},
The coordinates of the property are centred at 49 degrees 03
minute latituvde and 121 degrees 47 miputes longitude and
the corresponding N.T.S5. is 92-H-4W. Access is by gravel
logging road 5 miles from the Chilliwack River road which is
paved; the property is approximately 10 miles from Chilliwack,

The topeography is rugged with elevations ranging from
365 metres to 1465 metres. A small part of the property has
been logged and the remainder is heavily timbered up to the
1370 metre elevation where alpine vegetation takes cover,
The property is in an area of high annual precipitation and
experiences an annual snow fall of approximately three feet,

The present owners: M, McClaren, G. Stapley, and W. A.
Bell staked claims in the spring of 1972 after prospecting
and trenching zinc and copper mineralization on two major
showings. Subsequently, the property was optioned to Cominco
who completed geocchemical sampling, geologic mapping and an
induced polarization survey. The property was then optioned
to Great Plains who carried out programs in 1975 and 1576
consisting of: geological mapping; scil sampling and soil-
prefile testing; trenching: linecutting; induced polarization
surveying; electromagnetic surveying:; road bhuilding and
clearing, and diamond drilling.

in 1877 Great Plains contracted an airborne geophysical
survey to Scintrex, however no obvious ancmalous EM responses
were obtained.

Ii. GEOPHYSICAL SURVEY

Between September 20 and September 31, 1977 an airborn
geophysical survey was flown by Scintrex covering 200 line
kilometres under the supervision of Glen Garxratt and Doug
Good. For an account of that survey the reader is referred
to the geophysical report by Scintrex which is found in
Appendix 1.
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ITEMIZED COST STATEMENT

A. Supervision
Project Geologist: Glen Garratt
$100/day 6 days Sept. 21-26, 1977
Assistant: Doug Good
$75/3ay 10 days Sept. 21-34, 1977
Food and Accommodation for above
@ $3p/day 16 days
Expense accounts - Travel
Fuael

B. Geophysical -~ Contract

Crew Subsistence September 21-26

Car Rental = local transpoxrt
Hotel

Gas

Meals 4 people X 5 days x $20.00

12%

Daily rate of $650/day
% days {Sept. 22, 23, 24, 25, 28)
Mobkilization and Demobilization
200 Line Kilometres
Rental S$16.99/Line Kilometre
Helicopter
19.6 hrs. @ $455.56/hr {Inc. Fuel)
3.0 hrs. @ $410.00/hr {No Puel)

Plus 12%

TOTAL
C. Overhead

GRAND TOTAL

$§ &00.00
$ 750.00
£  480.00
8 147.85
$ 59,40
$ 616.82
$ 166.95
$ 93. 20
$ 400.00
$ 1,276.97
$ 153,24
$ 1,430.21
$ 8,928.85
$ 1,238.00
510,1589.55
$ 1,219.06
$11,377.91

.21

.00
.00

« 39

$11,377.

$21,837.
$ 1,323,

$23,161.
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Iv. AUTHOR'S QUALIFICATIONS

I, Glen L. Garratt, am a gualified Geclogist having
graduated from the University of British Columbia in 1g72
with a Bachelor ©f Science degree majoring in Geology. 1
have worked in the mineral exploration industry in British
Columbia since 1969 and am presently employed by Great Plains
Development Company of Canada, Ltd., as a Regional Geologist.

2. L. Garratkt, P. Geol.

1878 March 09
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SUMMARY

An airborne geophysical survey was carried out over an area
located about i5 miles sputheast of Chilliwack, British Columbia.
A total of 124 line miles were surveyed at a nominal sensor alti-
tude of 150 feet with 2 nominal interline spacing of 660 feet.

The following geophysical parameters were measured during the
survey: HEM-801 In-Phase and Quadrature components of the
secondary field at 938 Hz =2nd the total magnetic field.

The data were continuouily recorded on analogue charts.

The survey was flown with a turbine powered Alouette III heli-
copter.
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LOGISTICAL REPORT ON
AIRBURNE GEOPHYSICAL SURVEY
CHILLIWACK AREA, BRITISH COGLUMEIA

On Behalf Of
GREAT PLAINS DEYELGPMENT COMPANY OF CANADA LIMITED

1. INTRODUCTION

During the period Septerber 20th - September 26th, 1977, an airborne
geophysical survey was carried cut by Scintrex Limited on behailf

of Great Plains Developuent Company of Caznada Ltd. in the Chiliiwack
Area, British Columbia, A total of 124 line miles were fiown.

Cn each flight Iine measurements were made of the induced electro-
magnetic response and of the total magnetic field. The principal
instrumentation consisted of an HEM-801 electromagnetic prospecting
system and a total field magnetometer, The data were recorded in

anziogue form.

Anciilary equipment included an intervalometer, a fiight path camera,
2 six channe}l analogue Tecorder and an altimeter. The aircraft
employed was ap Alouette ¥III helicapter.

Flight line maps {overlays to the photomosaic) were compiled

following completion of the survey, and are incorporated as part
of this report.

Fiims, analogue charts and recovery mosalics aTte being delivered
with this report,

2. SURVEY AREA

The survev area is located about 15 miles southeast of Chiiliwack
B.C. It is irregular in shape, with a maximum length of approxz-
mately 3% miles and a maximum width of about 2% miles. The
topography of the area is extremely rugged, The location aad out-
}ine of the aresz are indicated in Figure 1.

Operations on the present survey were conducted from facilities in
Chilliwack.

3. FLYING SPECIFICATIONS

The flying specifications applicable te the present survey are as
follows:
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Nominal terrain clearance: 250 feet (aircrafrt}
150 feer (bird)

Nominal line spacing: 660 feet

AiTcraft airspeed: &0 to 70 mph.

Nominal flight direction:

4.

Cross-Lines - N45°E and
N45%w

INSTRUMENTATION

Each instrtument used on the present survey is briefly described

bhelow,

4.1

For further details see Appendix A,

Airhorne Magnetometer

A Scintrex MAP-Z proton pregession total field magneto-
meter with a range of 20,000 to 106,000 gammas and a 1
gamma azccuracy was utilized, The measuvring element is
mounted in a 'bird' towed below the aircraft, The hori-
zontal axis of the inducing and secondary colls is
oriented perpendicular to the flight direction. The mag-
Retometer console can provide both digital and analogue
outputs. The measuring sequence can either be triggered
from an interral source or by a2 suitable exteranal pulse.

Electromagnetic Systen

A Scintrex HEM-801 helicopter-borne moving scurce
electTomagnetic prospecting system operating a2t a nominal
frequency of 938 Hz was employed. The transmitting angd
receiving coils are mounted 3¢ feet apart in a rTigid
coaxial configuration in a "bird®” which is towed about
i00 feet below the helicopter. The recorded parameters
are in-phase and out-cf-phase components of the secondary
field, measured in parts per million of the primary
field. The primary field and alrecraft generated fields
are cancelled antomatically at the HEM-801 system,

Camera

A Vinten MK III, 16 mm tracking camera was mounted on

the aircraft. This unit is equipped with a2 wide angle
lens providing better than 28% overiap between frames

at an aircraft speed of 60 mph at an altitude of 200 feet.
Each frame exposed corresponds to one fiducial intetval
(i.e. 1 =second).
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4.4 Altimeter

A Bopzer MK 10 radar altimeter was used. It meazsures znd
displays the terrain clearance from 48 feet to 2000 feet,
On the present survey the altimeter did not function as
specified by Bonzer. Several attempts were made to repair
same.,

4.5 Intervalometer - Iintercom

& Scintrex TIITC-2 Intervazlometer generating synchronization
pulses which operate the fiduciazal number marker and camera
was used. The unit a2lso provides an on-board communicatien
system for the flight crew.

£.6 Analogue Recorder

A Scintrex RCM-6 six channel analegue recorder was employed.
It is a direct recording device using heat-sensitive paper.
It provides timing marks and continuous traces of geo-
physical data. :

4.7 Survey Alrcraft

The survey aircraft was an Alcuette III, model 216B, high
performance turbine powered helicopter owned and operated
by Quasar Helicopters, Abbotsford, B. €.

5. PERSONNEL

The field crew employed om the present survey consisted of:

Izstrument Operator/Navigataor - John Glover, who installed the
system in the helicopter., He also operated zand maintained the
equipment.

Geophysicist/Dataman - Zbynek Dvorak, who was respoensible for over-
211 supervision and quality contrel of data,

6. FIELD PROCEDURES

6.1 Survey Flight and Ground Procedures

The main sequence of events occurring Jduring 2 normal
survey flight are listed below:
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- Switch-on for warm-up of HEM-801.
- Manual buck-out of primary and aircraft fields on HEM-801.
- Take-off, ,
- Air calibration.
- Survey linas,
- AirT calibration.
- Landing.
- Bata quality check.
- Fiim developrment.
- Anomaly pickiag.
6.2 Calibrations _
The following is a list of procedures employed for air
calibration:
Instrument Elegctrical Simulation Purpose
Altimeter 156 and 360 footr marks To determine zero
position and
Scale the traces
HEM-301
In-Phase 1460 ppm To determine sen-
Out-of-FPhase 169 ppm sitivity and scale
the traces,
Mzgnetometer Zero and full scale To determine zero
gnd full scale
positions.
6.3 Navigation and Flight Path Recovery

During each survey flight the aircraft course was directed
by the operator/mavigator. He identified features on the
ground using a photomesaic of the survey area on which
propesed flight lines had been marked., He markeéd appro-
priate fiducial! numbers on the photomosaic as the aircraft
passed over recognizable features. For the present sur-
vey the phatomosaics weTre at a scale of 1 = 10007, They
were cut inte comvenient strips along the flight line
direction.

A flight log was maintained by the operator during each
survey flight, recording the fiducial number zat the
beginning and end of each line, the duration of the flight,
and magnetic reading at the beginning of each line.

The £flight path film was developed after each flight.
This was later used in conjunction with the navigator's
mosaic and the fiight log to recover the actual flight
path for each survey line. Recognizable features on the
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fiim were marked or a recovery mosaic, similar to the
navigator's mosaic. The corresponding fiducial number
was marked at each picked point. The survey lines were
reconstructed by joining picked points, assuming straight
flight between two adjacent points,

Qperations Statistics

The following is a day-to-day account of activities on the
project:

Date; . Activity
September ) Z. Bvorak and J. Glover mobiiize from
20 to 23,1977 Toronto to Abbotsford. Carty out

instzliation.

September 24. Helicopter and perscnnel arrive Chilii-
wack. Weather BAD,

September 25 Flight I - Aborted due to navigation
problems and aitimeter malfunction.
Flights '2 and 3 - production.

September 26 Fiight 4 - Aborted dus to navigation
and magnetometer problems.
Flights 5, 6 and 7 - production.
Job complete.

DATA RECORDING

Data were recorded in analogue foxm on heat-sensitive
direct print chart paper, The system was synchronized
throughout by the intervalometer which also provided fidu-
cial marks on the zanalogue chart.

There are small shifts in the records between the data and
the appropriate fiducial numbers {the HEM traces lag 2
seconds and the magnetometer trace 0.5 second behind the
fiducial number). These shifts are caused by diastrumrental
signal delays due to time comstants and sample periods,

The beginning of each trace is identified by a2 iabel
showing line nuwber, filight number, date and area. Every
c0th fiducial number is glso labelied, The chart speed
was 2 millimeters per second.

As mentioned in section 6.2, Tecords were calibrated at
the beginning and end of each flight.




PRESENTATION OF DATA

Date gathered during the survey are presented as follows:

Analogue Charts

All oTviginal analogue charts labelled and edited for each
flight as described in Section 7. These include calibra-
tion records.

Filight Line Maps (Plates 1, 2 and 3}

These are greyflexes of the survey area showing the fiight
lines. The horizontal scale is approximately 1% - 1000'.
The area is contained within three different photomosaics.
Large distortiens are evident om these gdue, no doubt, to
the extreme ruggedness of the area.

No obvicus anomalous EM responses were observed within the
survey area, hence none are shown on Plates i1, 2 and 3.

All original photomosaics, films and flight logs.

CONCLUSIGN

Any guestions regarding the present survey should be
addressed to Scintrex Limited, 222 Snidercroft Road,
Concord, Cntarie, L4K 185,

Respectfully suvbmitted,

SCINTREX LIMITED

/MM .
Michael Lewis, M.Sc¢.,P.Eng.,
Manager, Geophysical Surveys Division.

ML/cc

Becember 21, 1977
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APPENDIX A

INRSTRUMENT SPECIFICATION SHEETS

Scintrex
Scintrex
Scintrex
Scintrex

Banzer

MAP-2 Proton Magnetometer

In and Out-of-Phase Electromagnetic Systems
IITC-2 Intervalometer

RCM-& Analogue Recorder

ME-10 Altimeter




Tha MAP-2 is a lightweight, one gamma airborne
proton-precessign magnetometer with a range
of 20,000 to 100,000 gammas and a2n automatic
five digit visual display. This new instrument
has several significant advantages over other
Instruments of this type besides its compact
size and Hght weight.

. One of its most interesting features is that,

unlike other airborne magretometers which
have to be switched manually from one rarrow
(usually 40006000 gammas) range to another,

_the MAP-Z tracks automaticaily over its full

0,000 gamma range. .
This sdvantage is particularly significant In

" swrveys flown a2t low terrain clearances In

- agreas of high magnatic relief, conditions which

are commen in mireral prospecting. L
The instrument Is of compact modular design

- {% standard rack size) and has both digital
i and znalogue outouts, The analogue outpuls are

either 100 or 1000 gammas full scale, with suto-

matic stepping. During each step, an indication

of the new stepping level is recorded, providing
2 permanent reference identifying each step.

The measuring sequence can either be seguen-
tially triggered internally through its owa pro-
grammer or initiated by a suitable command
pulse.

in zddition while on Internal friggering, the In-
strument provides an external output command
pufse enabling other instrumentation to be syn-
chronized with the magnetometer,

Tha MAP-2 has an unususliy wide temperature
range, +56°C to —30°C, to parmit operation
In conditfons varying from tropical to arclic
without any loss of acguracy. .

i
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Range:

Sensitivity:

. luuncjr:
- Sampling Rate:r
‘Readout-Visual:

Digitsd Data Cuipul:

Anahg Data Oulpul:

Extemmal Trigger:
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THE SCINTREX
IN-ARD-GUT-PHASE
ELECTROMAGNETIC SYSTEMS

Airborne electromagnetic surveying has taken on great importance for
base metal prospecting since the method was introduced zbout 1955,
Since this time, many different types of systems have been developed,
These c¢an be divided inte two general groups.

SYSTEMS EMPLOYING UNSTABLE CONFiGURATIONS

These systems geperally have a transmitter mounted in the aircraft and

tow the receiver on a cable of up to 150 meters in length behind the
aircraft. These systems require aircraft terrain clearance of 12¢ to

iS50 meters and usually only measure cut-of-phase components of the electyo-
magnetic field,

SYSTEMS EMPLOYING STABLE COIL CONFIGURATIONS

In these systems the transmitter and receiver are wmounted on z mechan-
ically rigid structure such as the wing-tips or nose and tail of a2 fixed
wing aircraft or in a long tubular bird flown beneath 2 helicopter. These
systems are flown at terrain clearances of between 30 and 60 meters and
measure in-and-out-phase components of the electromagnetic field,

The development of moving source airborne electromagnetic systems at
Scintrex has been delibcrately restricted to the second group, that is,
systems employing stable coil confipurations. We currently provide and
operate both helicopter and fixed wing aircraft borne systems of this

type.

Theory and experience show that Stable Coil Configuration Systems have
several advantages over Unstable Systems. Among these advantages ate:

1. The terrain cleazrance of stable systems can he one half or less
thap that of unstable systems because no bird is being towed. Thisg
results in superior resolution, not only for the electromagnetic
system, but also for magnetic or radiometrie Information which may
be gathered concomitantly with the electromagnetic data,

2. The advantage of lower terrain clearance iz particularily marked in
the case of radiometrics where one half the crystal volume may be
used to give the same figure of merit as a system which flies twice
as high, all other factors being egual. In fact, stable coll
systems are compatible with tow level radiometric or gaseocus geo-
chemical surveys, whereas unstable systems are not.

I




The measurement of in-phase compeonents offers relief from the
problems of phase rotation of ocut-of-phase compopents cauwsed by
conductive overburden layers. This phase rotation reduces the
response of conductors to cut-of-phase only systems and, therefore,
reduces conducter detectability for these systems.

The measurement of the in-phase component ensures detectability
of very high conductivity conductors which may have little or no
gut-of-phase component.

For all conductors, the maximum amplitude of the in-phase component
is greater than that of the out-of-phase component so that a greater
depth of penetration may be expected under certain coaditions through
the use of in-phase measurements.

The measurement of both in-phase and out-of-phase components
allows quantitative determinations to be made of the conductivity-
thickness product {conductance) of conpductors., If measurements
are made at multi-frequencies, these determinaticns cam be made
acrurately and in some cases the conductivity and thickness can he
determined independently. This is of significant interest in the
foliowing appiications:

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

b} Selection of those bedrock conductors of highest base metal
potential.

c) Mapping of surficial deposits, giving variation, distribution
and thickaess of unconsclidated deposits such as sand and gravel,
clay and bauxite, etc. for rescurce locaticn as well as civil
enginesring purposes. ’

d} Determination of the distribution and quality of groupnd water.

Unstable systems normally employ large transmit-receive ceoil separa-
tions which tends to emphasize the response of flat lying conductors
such as overburden or weathered zones over the responses of thig,
steeply dipping tabular conductors such as most bass metal targets,

SECTION 1: THE SCINTREX HEM-BO1l SYSTEM

INTRIDUCTION

The Scintrex family of HEM systems has a successful history. Since 1967
we have been operating our HEM-701 in-and-out-of-+hase helicopter system.
We have built five of these systems, installed them in a wide variety of
helicopters and operated them for hundreds of thousands of line kilometers

of survey,

7] -
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The Scintrex HEM-801 system is an improvement over the HEM-701 in that
use has been made of much more sophisticated electronics, For example,
the HEM-B01 single frequency comscle is about % the volume of the HEM-701
console and uses only six circuit boards instead of twelve. The HEM-80I
combines higher useful sensitivity with lower electronic noise levels,
The design of these consoles has been fully field proven as three similar
consgles (one for each frequency) are used in our Tridem system and we
have completed thousands of Iine kilometers of survey with the first
HEM-201 system. An example of the data taken using this system is shown
in Figure 4; it can be seen that noise levels in fiight of the in-phase
component are only a few parts per millioen and the out-of-phase components
are less than 1 part per million.

Special atmospheric noise suppression circeitry allows opetation of the
HEM-801 under conditions where earlier systems would become marginmal.
This is very important in areas where thunder storm activity is common,

The HEM-801 is ideally suited for surveys in rugged terrain and remote
areas. It combines lightweight, good penetration, excellent noise rejec-
tion, ease of installarion and electronic reliability,

The system utilizes a bird, nine metres in length, containing vertical,
coaxial transmitting and receiving coils. It is towed about 30 metres
below the helicopter. In-phase and out-of-phase {quadrature) components
of the secondary electromagnetic field are measured in parts per miilion
of the primary field. Various operating frequencies from SG0 to 8000 Hz
are available for the HEM-801 system. The choice of frequencies is divided
into the following two ranges; 580 to 2000 Hz, and 2000 to 5600 Hz,

Frequencies should be judiciously chosen to overcome 50 and 60 Hz power
line frequencies and their harmonics. Alsc, a2 frequency should be chosen
which i5 reasonably distant from the earth's magnetic precessicn freguency
which ranges from about 950 to 2800 Hz {23.6 gammas per Hz).

We recommend a basic frequency of 81§ Hz which is sufficiently low to

ensure that there would be no interaction with most proton magnetometers
having sensors installed at least 10 meters from the EM coils, Also,

310 Hz is 10 Hz removed from the 16th harmonic of any 50 Hz power line
noise and 20 Hz removed from the 13th harmonic of &0 Hz, which is sufficient
to preclude interference.

A frequency of about 810 Hz is well chosen to detect target conductors in
the range from medium to good conductivity without introducing appreciable
geclogical noise in most areas. [t is a lower frequency than commonly used
for this coil separation in Camada, but would be justified if overburden
and weathered layers may be expected to be more conductive thap in Canada.

Installation in helicopters is a2 relatively easy task--for the Alouette EI,
the Alouette Lawma or Bell Z06B the whole system can be installed in a few
days without significant medification to the helicopter. The equipment can
be removed in 2 matter of hours, This permits flexibility in exploration
programs and minimum mobilization costs for surveys in remote arsas. Also,
the towed bird is made in four sections for ease ip transportation even by

air freight,
3



HEM-B01 SPECIFICATIONS

Parameters Measured:

Frequency:

Sensitivity:

Noise Level:

Time Constants:
Eoil Orientation:
Coil Separation:

Bird Construction:

Power Requirements:

Recommended Aircrafe:

Altitude of Rird:

Weight:

Compatibility:

In-Phase and cvt-of-phase components of
secondary field ir parts per million of
normal, undisturbed primary field.

Standard: 810 Hrz; {ptional: any single
frequency in the range of 500 to 2008 H:z

1 part per milliom

fiependent on atmospheric noise and air
turbulence, but generally better than 2
ppm out-of-phase and 5 ppm in-phase.

1, 2 or 4 seconds
Vertical coaxial

9 merres

Four 2.4 m, sections, plus nose and tail

cones and drag skirt

28V D,C., 35 watts (npot including recorder)

Alouette II, Alcuette Lama, Bell 206B or
equivalent depending altitude, temperature

and humidity conditions

30 m. below the helicopter and approximataty

3D m. above the ground,

Total approximately 130 kg, for EM unit
inciuding bird, cable, recorder, console

and racks.

Compatible with all radiometric systems and

fluxgate magnetometers.

Proton magnetometer

sensers must be installed at least 10 meters
from EM coils, normally they are trailed
half way down the EM bird tow cable,

SECTION 2: THE SCINTREX REM-B02 SYSTEM

INTRODUCTION

Over the past few years, geophysicists have begun to realize that the way
to ioorove electromagnetic surveying is to measure in-phase and out.of-phase

components a2t more than one freguency,

strated these advaptages ip practice.

Qur Tridem system has amply demon-

:
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In an HEM-302 system one frequency would prebably be chosen in the

range of 500 to 2000 Hz and another frequency in the Tange 2000 te

8080 Hz. ‘The four channels comprising ip-phase and out-of-phase data

at two frequencies augmented with any desired number of mixed or
conditioned {eg., cross correlation) chanpnels, provide highly diagnestic
information which is particularly amenable to zutomatic processing.

We have developed new interpretation programs to accomodate this
enlarged range of imformation. The simuitanecus dual freguency approach
wil! zllow detection znd resolution of a broader range of conductors
than has yet been possible. Alsc, guantitative interpretations will

be more precise. The different response threshoids eliminate most
overburden masking problems and the measurement of the in-phase response
over the wide frequency spectrim provides an unlisited detection window
for highly conducting bedies. The exploration depth is not only compar-
abie with the best AEM systems bur it remains almost constant during
traversing, whereas the effective exploration depth of most conventional
systems changes continuously with the gec-electrical variations of the
subsurface and even with the cenductivity-thickness of the bedrock
conductivity targels.

HEM-802 SPECIFICATIONS

Parameters Measured: In-phaze and out-of-phase components of
secondary field in parts per miilion of
the normal, uwndisturbed primary field at

two freguencies simeltaneously.

Frequencies: Precise fregquencies to be selected by

client, subject to following restrictions:

Low Frequency: In range 500 to 2000 Hz
High Frequency: In tange 2000 te B{OO H:z

Sensitivity: 1 part per million
Hoise Level: pependent on atmospheric noise and air

turbulence but generally better than 2
ppm cut-of-phase and 5 ppr in-phase.

Time Constants: 1, 2 or 4§ seconds

Coil Orientation: Vertical ceaxial

Coil Separation: 9 meters

Bird Construction: Four 2.4 m sections plus mose and tail

cones and drag skirt

Power Requirements: 23V B, C,, approximately &0 watts not

including recorder
5



Compatibility: Compatible with all radiometric systems
and fluxgate magnetometers. Proton mag-
netometer scnsors must be insralled at
least 1§ meters from the EM coils, normally
they are trajled half way down the EM bird
tow cable.

Recommended Aircrafer: Alouette 1I, Alouette Lama, Bell 2068
or equivalent depending upon altitude,
temperature and humidity conditions,

Altitude of Bird: 30 m below the helicopter and approximately
3% m above the ground,

Weight: Total zpproximately 155 kg. for EM unit
including bird, ceble, Tecorder, comsole,
and racks.

SECTION 3: MULTI-FREQUENCY IN-AND-QUT-OF-PHASE SYSTEM TQ BE INSTALLED
IN A FIXED WING AIRCRAFT

INTRODUCTION

For many years Scintrex operated an in-and-out-of-phase system at 320 Hz
installed in a DeHavilland Otter aireraft. A few years ago this system
was put out of service and installation of the Tridem system began.

Since early 1975, we have been successfully operating our Tridem system
in the {Otter along with VLF, magnetometer and radiometric systems. In
211, thirteen channels of independent geophysical information are recorded
in digital and anmalogue form.

Besides the Qtter, some other airceraft which would be amenable to the
installatica of an in-and-out-of-phase EM System would be: Norman Britten
Islander, Trilander, AN-2, Canso. In these aircraft, the coil installations
would be made on'the nose and tail of the aircraft in stingers® similar

to those shown in Figures 5 and 6.

There may be a problem of interference between an electromagnetic receive
coil and a2 proton magnetometer sensor installed in the tail stinger. e
can suggest two alternatives to overcome this problem. The first would be
to install a fiuxgate magnerometer instead of the proton precession type,

/)



which could be installed much closer to the EM coils than the proton
sensor. Low level surveys do not normally reguire sensitivities

better than 1 gamma so that the fluxgate conld be a reasonable altern-
ative, Secondly, the proton precessicn sensor could be installed in a
wing tip, away from the electromagnetic colils oT towed in a bird behind
the aircraft.

For further information on Tridem, including interpretation theory and
case histories, see Scintrex Application Brief 76-3 “"Tridem Airborne
Electromagnetic System, A Multipurpose Natural Rescurce Mapping Tecol'.

In addition to analogue recording, our Tridem Otter installation uses
digital recording for 13 independent channels of geophysical informa-
tion. Scintrex can fully engineer a digital recording system similar
to that in the Otter for any other aircrafr,

SPECIFICATIONS OF IN-AND-CQUT-OF-PHASE ELECTROMAGNETIC SYSTEM FOR FIXED-
ING AIRCRAFT

Parameters Measured: In-phase and out-cof-phase components
of the secondary field in parts per
million of the normal vndisturbed pri--
mary field at either one, two or three
frequencies simultaneously,

Frequencies: Single Freguency 3ystem: 508 Hz )
Duzl Freguency System: 500 Hz and 2000 Hz
Thres Frequency System: 5300, 2000 and 2000 Hz

Sensitivity: 1 part per million

Moise Level Dependent on atmospheric noise and air
turbulence, but generally better than 25
ppm cut-cf-phase and 40 ppm in-phase,

Time Constants: 1, 2 and 4 seconds

Coil Orientation: Vertical coaxial or vertical coplapar,
depending on aircraft

Coil Separation: Approximately 14 metres, depending on
aircrafe
Power Reguirements: Single Fregquemcy System: 100 watts at 28V IC

Dzl Frequency System: 200 watts at 28Y DC
Three Frequency System: 50D watts at 28V BC

Recommended Aircraft: DeHavilliand DHC-6 Twin Otter or Britten
korman Islander

7|



Weights:

Compatibiiity:

Transpitter: from 27 to 45 kg depending
upon number of frequencies,

Receiver: from 11 te 23 kg depending

on aunber of freguencies,

In Cabin Cansole: from 7 to 20 kg depend-
ing on number of frequencies.

Compatible with all radiometric systems
and fluxgate magnetometers. Proton
magnetometeT sensers must be installed
at least 10 metres from the EM coils.

(
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Figure 1: HEM Bird
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Figure 2: HEM-801 in flight with-proton
magnetometer sensor half way down tow cable



Figure 3:

Helicopter pil
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with Scintrex IITC-2 intervalometer, communications

and time share module.
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Figure 4: HEM-801 and
magnetometer data
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Figure 5: Nose and tail stinger on
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Figure 7: Tridem fixed wing EM system installed in
Otter along with radiometric and magnetic systems




New Product
< Anmumemem

THE ITC-2 INTERVALOMETER

The Scintrex [ITG-2 is a solid state timing device designed to provide
timed pulses for synchronization between datza and flight path cameras
for airborne pecphysical surveys.

In addition, a flight crew communications system for up to four headsets
iz gontzined in the standard half rack module,

There is also provision for data processing circuitry such as for time
sharing two channels of analogue data on a single pen of an analogue

recorder or for displaying an analogue trace as 2 variable density dis-
play using an event channel.

{ . . 222 Snidercroft Rd. Complete Geophysical
mosare | Cmrecenniol | SCINTREX

{416} 669-2280 Services



Features: -
- A single awitch starts automatic camera pulsing and event marking.

- Bianking Push Bution allows production of blank camera frames for
positive identification of ends of flight lines.

- Manial Fiduocizl Push Button allows mansal control of intervalometer
puising,

- Suitable for [rame or sirip cameras and analegue or digital recorders
with appropriate interfacing,

- Six digit fiducial counter or front panel with provision for remote
- fiducial counter for navigator if required.

- Film indicator light monitors correct transport of film,

- Fine and coarse, switch selectable pulsing from 0.5 to 9.9 second
intervals, e e

- Front panel jacks for up to four headsets with microphones,

- Variable ﬁ!me contral,

Technical Specifications:

Power Regquirement; _ Approximately ! Amp at 28 V DC

Maximum allowable current & Armps average
drain when carnera powered _
through intervalometer;

Sizea; Standard half rack, 335mm x215mm x 135mm

gy - — C e s e | - Tt - S
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SCINTREX Multichannel+

Analogue Recorders

Functicn

The Scintrex RCM series of multichanne!
analogue recordars is designed prirmanily
tor continuously recorded aenal, vehicle
or driil hele geophysical survays. Thres
basic varsions ara available, fezturing 4, 6
of 8 separale channels.

Foaalures

Easy front inading paper supply with reli-
able papear fake-up.

Rectilingar traces are achisved by & ng-
gad heated stylus wiiting across a kaile
edga on heat sansilive paper,

Traces will 7ot fade ar smudge.

Thare 15 1 ink 10 run of Slag.

The pan matars are the industry standard,
MFE, moving iron, imited rotation unils.

The standard model will accept any signal

in the r&ng&tﬂvtﬁ S0V g by bt A . NefoiarfbRbbEeiiadsadinis T FErLeT

R0 PG R TR G T DRE 401 DA 000 AN TA) 1111l A IO R 10
Electranic imiting preventseachpenlrom | "F T &l 1] Hi N ’.h I H' [ 'H Ml M 11 T ¢ 1
straying out of its channel. i Ik !Ei ik LllE | ‘fri . Al

] ' i ulith 1l i
; : AN s e
Thare are front pane! controls for Pen Zera : AT Eizsins b Sl
Pasition, Pen Heat, Gain and Calibrated HiH e — = E
Input Reference Yoltage. : = s jress =
Two event markers ace standard. BRI LR itk i
i b == B P ] E: 1 T =
High sensitivity and refiability are obtained ik i E_':: S H e 23
even in difficult vibrational environments e B L | Hee PR ¥ LT
such as helicopters, i F s SRS ;
RO 15a =24 HI H o % rrrk -
The ampliflier for each channel is designed Leigker HIHE Thotizm =
to avoid any channet "crosstalk” or pickup CHE i T it
of signal from the chassis ground. i s o =
Recorder chassis is delivered instalied b ] '
on 2 rigd, shock mounted plate, -
s

bl i vy

B

Sample regord from 2 REM-6 eagarder, Lower
channel shows how the “time aharmg” NIt
technique san be wsed Lo regdnd bwd anakogue -+
CUTPUES on Ona Pan.

H—Aq---




282 Snidarcraft Road

Concord {Taronta) Gntang
Canagdz L4K tBE
Telaphoneg: (4 16) B69-2280
Telax; G5 -984570

Cabla; Scintrex Toromo

Complala Geophysical
Inatoumantaton
grd Services

Technical

Description of

RCM Multichannel

Analogue Recorders

Number of Channels ACM-4: lour channels
ACM-5; six channeis
RCM-8; eight channels

Number of Evenl Markers Siandard two, oplicnaliy up to the number
of channels.

Chart Spaads 1 and 2 mm/secand, switch seteatabie.

Channel Width

ARCM-2 and RCM-6 S0 mm,
RCM-8, 40 mun,

input Voitage Rengs

Standard: 1.0 V o 5.8 V for full scale
dellection. Optional: higher or lowes input
waltages.

Zerg Position Ad]ustment

A front panel switch provides tha abirilyﬁ
short circuit the input of gach chanpel in
ordertocheck and adjust its zerc posilion.

Gain Adjustmant Srandard: Continugusly variable by ten
rimn, lockatite potent omatar,
Optional: Praset, awitch salectabla.

Interna) Calibration A precision 1V relergnce source ¢an be
activated by front panel contral (o calibrate |
gain adjustmeant of each channal

F;équency Reaponse DC to 48 Hz,

Linearity 1% of full sgafe

input Impedance 100 K chms -

FPaper Capacity One 60 m rolt of indusirial grade paper.

Paper Graduations Four, six or eight channets graduated

tateraity and longiludinally each silimeater

Power Raguirements

Standard RCM-4; 12V DC
Opligral BCM-4; 28V DG
Standard ACM-5; 32XV DC
Cptional RCME; 12V DO
Standard RCM-8; 115 V. §) Mz
Opticnal RCM-8, 28 ¥ OC
Cplional modals require extemal
v lers.

Typical power consumplion is 25 watts per
channel plus 3 watts for the charl drive.

Siandard Bimensions and weighis

RCM-4; 490 x 275 x 380 mm, 15 kg
RCM-E; 490 x 320 x 488 mm, 19 kg
ACM-B: 400 x 324 x 480 rmm, 21 kg

Operating temperatures

-5 e +30°C

o (
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- Howy it works

T GH CONTAOL KNOB
SELF TEST GUTTON

T BT T Motk - 00 FLadar Adlimaeios dya-
o oAl ol o leaesmitbe - oneider il BR
wefinalee nndd an anbrnng Thee Lysinm pro-
weles mi ArcRrale schciation of b phove
arrspn ) frgaan 2003 deet g A0 T

Abritoon sl dpal Banlues o5 preeveided (o
mspee aprraloaal capabibly Sporadinn
ol 1he Mard 102 quite sunple, rete et hithe
mord of the el thian wattbarag e mdhepior

The IHINZ FIE BEark-10 Radsr Adthmnter
=ysiem oot e iing ingirgreeenl winch
Qv sl anlancous artd ocen i o ndita.
hon of hewghd owes e Bocrap el chmmaies
o oSttty of your making anoeaote whioo
rédyoeg on dha baromaric allimelaor lane The
Rk b - 1 ehmenabe s (e Aecd lor yoos (G Ere a-
e round Clewntions m ofder 0 compaule
e mnol grovetes ancurocy ol fooaed on

chgrgid wnet divelopoeg sanas KDY yrars

13ihluldy, 1 an Ba vy edsely mis-5et or mig-
gag, capting a vory dangorous sHiuainn
Today & aircrall cguipped welh an exohc
grray of fenos, DME. Iransponoesk, ground
sne ] radhvaators, Sopninra, ARE B-NAY, plc

The MARK-10 - -

\.i‘\‘t

ARG b

BHTBUG" -

Thar BA2ak-1D givels absdula ashatanceg
L youbg hifgh ancogh 40 avend GBAIRCICY
and prowd e s decixion -Amghl informaloon
Ewisdrrd aevch mirealh —allal g cevat imee by i phan
g we b Duspeaet BAr O paihhe kiimaleoe sy

willb Ehus performdncs A5 Shorn e 1hg iliugs-

Irbipa Hbowg, whiah fying owor Mowlanous
terrin 1he Kark-10 moasures 1hn Reaghl you
ora abowd (ha poeks and nol heighl abave
so lewel. I 13 ped Rocessary o subiracl the
rmoagntun heaght am 1o réading shown an
tho bpromelric Blfimales (O Jolerming Your
exacl height.

{hu: Garnmetg aflemolor, a0 aslonmant e Decision Hetght Indicator:

Deyer by melBatrean Doy Yoy Baeofn o pleieio: g VESUHI ahd Aura!

Tha Drecirian Haighl Indisiier can be presat
ter any dresaad plitude fram 43 g 2000 focet.
Whonen ynue sieenfl qoes bolow the preaet

stuhia | e wilboul a0 acourMe meang of olsygle. ihe “BH - warding lighl comes on
monitoraey hemghi Above groondd —the and za aurel waming sounds \hrough the
BN TS Mark- 10 Rgdar Albmoior gyslem arerpdl pudio aysinmm.

. PIARK-10 -

Standzard Round Indicator Radar Aitimeler Syslem
Part No. 104-0120-00

$1995 Complela

MARK-10 “T-R"™ UNIY

The "T-R™ Unit i5 & modular. ran-
sistorizad. radar unit. Dimensions
are Bx4x3¥%' The unit welighs
2 b=,

{51390

MARK-10 Al-74 INDICATOR

The Al-74 indicator s a prolessions
al type 3" round unit. Frovidas
“OH" light and aural waming at
decisian height. The unit weighs
115,

{$575)

Tha Mark-10 uses llush style an-
tenna. The unit weighs 1} Ibs.
Chnly one antenna is needad.
(51807

ﬁﬁ%’ Fbatatel el MARK-10 ANTENNA
4 &-,".3 5 T . i hGi
; g E ST

P - B X i .-'!




- Qperating Instructions - .

1. GENERAL

Tha MARK-10 Badar Alimoter sys-
term consists o a lransmillers
receiver unil, an indicator g an
Zntenna. :

The sysiéem provides an accuraie
inclication ol aliitude from 2000 {eel
above the terrain 1o 40 teel. A built-
irt soll-lest lealyro i providod o
insura oporational capatibily,

Ciperation of the MARK-10 is quila
simple. It reguires, of the pilof, fille
morg than walching the indicator.

. GROUND CPERATION

Yo will find that wiule laxing in
the vicuty of BAng:s andd olhee air-
cralt the poinler may coam vp and
down the scale. This is normal,

Prior to deparlure, sysiem opora-
tion should be chicked by oruaging
KRELF-TEST SELF-TEST is en-
aaned By pressmng (he v Balion
on the lront of the A-74 nchcalor.
The unil shoutd vond A0 feot, £ 5
fopt The "D Nght comos an gl it
moving lenwand Ihe sell-1os] Altitude
indicalien, the poinler goes ihiough
Ihe "DH" BLIG selling, SELF-TEST
verilies tha! the system is opers-
Lonal and capable of providing
accurate altilyde information,

adiusled in either direction and 1o
any shituce within the range of
Ihe system.

If desired, the "DH" feature can
be usad throughout 2ircrall doescent
and $inal approach o give an athi-
tucke alert at several dillerent
allibugas,

4. PREFLIGHT CHECKLIST

a. Turn on power. [ather starkng en-
gines) “"BH" audio will sound on
first turn on,

b Set "[H” BUG o disired allilude.

¢ Perferma SELF-TEST SELF-
TEST should read 40 [eel, 2 5
lgnl.

5. IN FLIGHT OPERATION

a. SELF-TEST may be poriormed
ab orry alteace.

b, Mormal infligh! adjusimonts are
goniined 1o selegling dasired
"DH" altitude.

c. The MARK-1Qwill indinaie height
above terrain from 40 (o 2000
feot, The radar indicalas lhe dis-
tance between aircrat! and
closest terrain,

Technical Specifications

MARK-1G"T-R UNIT”
{Parl M, 0011 205
wa.ghl: 201k,
Size: Bxtrdl"
Input weliage: H o 3% VDD

Inpul current: 0% amps & 28 voltx
1.0 amps & 14 volts |

Fraquency. 4 30HE
Power oyutpel: 16 walls peak
Lo pain 115 db
Attty o rpnpa. 40 1o 2000°
r AGCUrACY. Botler than = 5 of

Inglcalaed ghitugtn
Altlyde cuip ol + 40 miflivaits per logl
FLUSH STYLE
MARK-I0 ANTENNA
Hrget Mol 1940711300

Waighl: 1.51bs

Sire 4~ nigh, 5% wide,
&" lang

Frotiind

cioEs soehion, i N squers nchos

T yo0, Horn

Cavle englh 24 inghos

Mounbng hotas: & each ¥ dla.

Antonoa Patianmn: + 30" piteh

{3 oy poenila) 2 AGT okl

AlL-T4 INCICATOR
Part Mo 104.0114.00]

Walgililh: 1 Criba

Shra Fils slandard 37
nsliumaeant hold,
Ditrpih bakapnd
pang! 57

Input woltage: 11 to 35 VDO

Iapul ¢udrant; 0.5 amp maximen

which inciuges "DH”
lighi & Intainat

DM Igad copability:

- VERTICAL ENDICATOR
(Part Mo, 104-01 170433

Waighi: 4 ouncoy

Size: 3" hugh, 7 wido,
4 5" behind panal

Mater Movemenl: dQ" = 83 ua

20007 = 1050 va
Resmlance = BOO
ohimns, 5%

AORIZONTAL iNDICATOR
P Mg 0A-TH IR0
SHame s Vorkcal fadgrcator
Excapt for Harizpntal Scaleplals

ATC-5 ADJUSTABLE DECISION

HEWEHT 3WITCH
REQUIRED TD DRIVE VERTMNCAL AND
HORIZONTAL INCHCATOR.

Fart Mo, 108-011E-On

watght: T apnces
Stte 1w 1T

£%7 hahany panel
Ingel valhngn A wons leonyes bhiblo

lm 14 volts)
O A Armos mbamam

Arcsishive load, O 25
gMps max 30 volls
[LEETT 1T

Peaynie s <phit hanor
cHEpel foguirnd 1o
elrvgr wieicpl or
Tuargendpd anghhz atar

AT2-1 AURAL "OH" 5YSTEM
{Pasrg Mo, 108 -0k 00t

A curront

Melor cutput:

Wiighi: 3 cuncox

Size: 15 s 13"
bueding panol
mounds in 17 holg.

Input vallage 11-3% walis Q.G

IRput currenl,
Audie vl pu

02 amps MARUTIL

2 stcond 2800
Mg Bursgt

d. When descending Ihrough the ghliag The BEOMNZFIL Ragar Allmeler syslem

minimgm altitude {40 [eet) the Melar mevamand, 40 = O.dy employs 1he same arcillalor ewguit lor bath

inter IJSUEI“'H' will pause and 2000 = 200w Wansmssion and poeeephnn Belochon 1 ac-

DECIS!DN HEIG o R . : ; Resistenen = 8730 cumphﬂjnd oy ulth2a o ol proang by the ra-

. HT( ) start loward the high allitude alyma * 10 comed Rigral of The osclianee ppon sacisg

The "BH" lighl s It and (he aural
lone sownds brielly when be wir-
crall descends Through your "D
The light romang on 2z ong as the
aircrall 35 at or below the selected
“DH" aftitude,

The daswed "OH" is salecind by ad-
jusling Hie "OH” contral hnch so
thal the iriangutar "DH” BUG 15
cemterad ower the desired altilude
mark gn the dial, The BUG can be

oy

i L] LY

posilian, indicating the allimoler
san ne ionger supply usabie
informatian.

& Whan the airgratl is above 2000
leal, and usually when below 40
jeed, the pointer will remain in
the high altitude position, The
anly lime the pointer should he
in the "QJFF" posilion is when the
syslem is burned ¢il or there is 2
mallvaciion within the sysiem.

“DH" 1oad copabilly:

Agrgl "DH" gutpui:®

itaraal hghing

Aesshve togd, O3
Armp mak 30 volla
T

2 recond CHIRE at
hoadphona level
White 5_ 14 or 28V

by changing hulbsl

“Aoral 1avel B adiuslabie {o pike! prelarsaca

BONZER a

ol ¥ ransmaller pulie. Samples are 1aken
vary small moremoents ol delance, wilh the
anbrg range of e equipment brang Swen] Bl
50 Hi

Deriag tho pynon sweco eophes Blom the
ground 20 pCcurBulibed wiih the lar signals
B 1o weaRe st andg (e S nals rom Below
the pirerad) the sirongest o adueemenl datg
i3 lakan al the pomd where the rephcs wa
tha nenresi.

g and Cody, Cverland Park, Kansas 66214 UISA

1913) B48-GT60

b OFM R 1453-15M-2- 15 Elfective 3-73

l'.\"ﬁd LR TR-¥1




HORIZONTAL INDICATOR

A comoact Iechoasar grsgord lor
rataiigiion on soo of Glank sedid.
15205

Harizontal Indicator Radar Altimeter System
Part Mo, 104-0121-00 51525 Comptetea
{includes "T-R" unit and antenna shown at left)

VEATICAL INDICATOR

ATO-% ADILSTAALE
Thin '3™ wide indizator for ATZ-1 AUAAL "OH DECIZION HEIGHT
E:;;Ogr crowded candls SYITEM SWITCH
Tha A7 2-1 peovigdes Zurdl The ATC-5 can be presal
Vertical Indicator (BH fong whad waning ta any oesred nfcude
. lght comas @A Ling Warneng keght Sgmgs gn
Hadar .Altlmel&r 5?5!3“1 wipighy 3 OF when srcralt goes Daldw
Fart No. 104-0119-00 (535 prayy! Jiuae
£18495 Complere fazes

(nciudes "T-R™ unit and

SHOWN ABOVE ARE COMPOMNENTS INCLUGED
antenna shown at feit)

i EITHER THE YERTICAL OR HORIZONTAL
INEICATOR INSTALLATION

WARRANTY CERTIFICATE
MARK-10 EQUIPMENT .

Bonzer Ine. Jvedanc Perk Kanias, has prowded i (i adupaeeal (ha finadl marehal apd
componBnit Aavalaoie Tha gauigmenl by beea thorooghly (eitad and cipecied Dafore
Ipiving the factary

Banzar. IAg wEreinia &ach ilam of new sowpmant supohed By T o bk Vae rom odelactsin
matenal aNd WOIKMEnsTE. yriger narmal yas far whieh (ntented FTha Aysiem 3 warranoed
for 00 houes or 18 months from angeral gt o shcpmant fram faciory. whicheyer ooours hesl
Eanrer. g well Fasa &tz Tactory Bny ORQangl Dack of coOmponant which SRl wiinn uch
WAMANDY FAMCD DE feuwradd, ranapartalion charges prapa-d
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