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SUMMARY

MPH Consulting Limited were contracted by Chevron Canada Resources Limited in
November 1983 to earry out ground geophysical surveys in selected areas of the
CAROL S, TANIA 8, LUCIA 5, MARINO §, EFREM S, CAROL 52, TANIA 52, TANIA
53, TANIA 54, CAROL 53 claims in the Victoria Mining Division, B. C.

The survey work was carried out between November 4 and December 15th 1983 by
MPH Consulting Limited who sub-contracted the line cutting stage to Bema Industries
Ltd. of Vanecouver. Both C. V. Dyson, P.Eng. (Senior Geologist) and J. P. Steele,
P.Eng. (Senior Geophysicist) of Chevron Canada Ilesources Limited provided pre-

survey input and on-site liaison with the contractors.

The surveys were carried out in a competent and professional manner by the

contractors who submitted a full report on their activities.

The report on geophysical surveys is appended as Appendix A and submitted for
assessment eredits on the COWICHAN #1 (CAROL 8, CAROL 82-583, TANIA §,
MARINO S) and COWICHAN #2 (EFREM 5, LUCIA 8, TANIA 82-84) elaim groupings
(Fig. 1.

The total cost of the geophysical surveys is $57,341. as detailed in the accompanying

statement of costs.

Respectfully submitted

3

C. V. Dyson, P.Eng. ' l

Senior Geologist
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STATEMENT OF COSTS

FIELD PERSONNEL (Contract)

MPH Consultants: Larry LeBel 10 days @$450/day $ 4,500.00
Geophysical Crew: C. Pawluk, J. Ashenhurst, R. Krawinkel,

T. Archibald - 21 days @$950/day 19,950.00
Bema Industries: Linecutting (18 L km) 12,826.00
SERVICES
Food/Accommodation: (21 days x 4 men) 84 man days @$50/day 4,200.00
Truck Rental: 21 days @$65.00 1,365.00
Instrument Rentals: EM-37 21 days @$500/day 10,500.00
Mob/Demob: 1,000.00
Report Preparation/Interpretation: 3,000.00

$57,341.00



STATEMENT OF QUALIFICATIONS

I, Colin Dyson, am a member of the /ssociation of Professional Engineers of the
Provinee of British Columbia and have an office at 1900 - 1055 West Hastings Street,
Vancouver, B.C. Y6E 2E9.

I am & graduate of the University of Manchester, England (B.Se. Hons. 1963).

I worked in mineral exploration since 1964 and am a member of the Geological
Association of Canada and the Society of Economie Geologists.

June 1984
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1.0 INTRODUCTION

This report presents the results of a program of transient

electromagnetic and mise-a-la-masse geophysical surveys conducted
on the Chevron Canada Resources Limited, Heather Property located
on southern Vancouver Island.

The surveys were conducted on two areas designated the Showing
Area and Area 1. In the Showing Area, both transient
electromagnetic and mise-a-la-masse surveys were conducted. In

Area 1 only transient electromagnetic measurements were made.

The purpose of the surveys was:

(i} Showing Area - identify the geophysical response of and trace
the extent of a showing of Au, Cu and Zn mineralization;

(ii) Area 1 - locate the cause of weak airborne electromagnetic
anomalies and related copper soil geochemical anomalies.

The surveys were conducted by MPH Consulting Limited of Toronto,
Ontario during the period November 4 to December 15, 1983. The
program was under the direction of J.L., LeBel, P.Eng. and C,
Pawluk, B.5c. The survey progressed at a relatively slow pace
because of heavy preciptation, including snow, which made movement
on the steep terraine particularly treacherous.
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2.0 PROPERTY, LOCATION AND ACCESS

The Heather property consists of 10 mineral claims (191 units),
the status of which is summarized below.

Claim Name No. of Units Record Date Record o,
CAROL S 20 Auqust 3, LOR2 644
TANIA S 20 August 3, 1982 645
LUCIA S 20 August 3, 1982 646
MARINO S 20 August 3, 1982 647
CAROL S2 20 August 3, 1982 odB
EFREM S 20 August 3, 1982 649
TANIA S2 15 October 5, 14982 683
TANIA 53 20 October 5, 1982 684
TARNIA 5S4 lé October 5, 1982 G685
CAROL S3 20 October 5, 1982 086

The geophysical surveys described herein focussed on the Carol S
claim (Showing Area) and the Tania S4 claim (Area 1).

The property is located at the west end of Cowichan Lake on the
southern end of Vancouver Island, approximatley 20 km west of the
town of Youkou, B.C., at latitude 48°38'N, and longitude 124°30'W
in the Victoria Mining Division-NTS 92 Cl15 and 16 (Figures 1 and
2).

Access to the property is gained from Youbou by either the north
or south shore Cowichan Lake roads to the Crown Zellerbach main
line. A network of branch logging roads provides access to the
immediate areas of the surveys.

Road conditions at the time of the survey were poor because of
heavy precipitation which caused numerous wash outs and threatened
some of the bridges crossing creeks in the survey area,
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3.1

3.0 GEOLOGY AND MINERALIZATION

Reqgional Geology

The region is underlain by the rocks of the Sicker Group.
The three major formations of the Sicker Group are the Buttle
Lake Formation, Myra Formation and Nitinat Formation.

The lowermost Nitinat formation is composed of 8,000 to
10,000 feet of altered basalt flows, breccias and tuffs which
are in turn overlain, intercalated and interfingered with
greywacke, argillite, felsic tuffs, mafic intrusives and
chert of the Myra formation. These are unconformably
overlain by up to 2,000 feet of crinoidal and cherty
limestone and argillite of the Buttle Lake Formation.

Property Geology

Although all the Sicker Group formations are present on the
property, the Myra formation is of primary interest as it
hosts the Westmin Resources deposits at Buttle Lake and at
Mount Sicker. Both of the grids used in this survey are
located within the boundries of the 1 to 1.5 kilometer wide,
northwesterly striking, steeply dipping (45° - 90°) Myra
formation. It is composed of a series of well bedded tuffs
and tuffaceous sediments (in some cases shaley). The tuffs
are rhyodacitic in composition although some rare gquartz eyes
have been located which may indicate the presence of some
rhyolite tuffs. The entire formation is highly contorted
suggesting the entire Sicker Group may be highly deformed.

A green tuff unit, a maroon tuff unit, and a silty tuff unit
comprise the three main units of the Myra Formation. The
green tuEf appears to be the main volecaniec unit and lies
above and below the other two units with the maroon tuff
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overlying the silty tuff. The maroon tuff is very well
bedded and locally resembles shale., The silty unit is also
well bedded (beds approximately 1-=2" thick) and is locally
well sheared. Most of the faulting seems to have been in the
silty unit.

Medium to coarse grained diorite intrudes both the Myra and
the Mitinat Formations. One of these diorite intrusions

underlies the area covered by Area 1.

Mineralization

The only significant mineralization recognized on the
property consists of stringer to massive sulphides composed
of quartz/pyrite/chalcopyrite exposed in a trench centered in
the Showing Area, The zone is hosted by an altered (clay.,
chlorite and sericite)silty tuff centered in a large

antiform.

Taken by itself, the showing is probably unimportant but it
may represnt a stringer sulphide zone on the fringe of a
massive sulphide body or a faulted remnant of a massive
sulphide.



4.0 PREVIDUE WORK

Previous work conducted on the property consisted of geological
mapping, soil geochemical surveys and an Input MVI helicopter

airborne electromagnetic survey.

The soil geochemical survey detected a qood multi-element (Au, Cu

and 2Zn) anomaly in the Showing Area. Moderate Cu s0il geochemical
anomalies were outlined on either side of Area 1. These anomalies
may be linked together with other ancmalies in the area to form a

semi-continuous, ? km long zone apparently related to the altered

silty tuff horizon of the Myra Formation.

The Input airborne electromagnetic survey detected several weak 1
and 2 channel anomalies in the vicinity of Area 1. The anomalies
could be attributed to any number of sources such as:

(i) deeply buried massive sulphide body;

(ii) shallow disseminated sulphide body or sulphide body composed
principally of sphalerite and galena;

(iii) geolegical feature such as a contact or fault;

(iv]} noise.

No Input anomalies were registered over the Showing Area.



5.1

i

5.0 INSTRUMENTATION AND SURVEY PROCEDURES

Line Cutting

Two grids to accomodate the survey were cut by Bema
Industries Limited. The grids were oriented so that the
transmitter loops for the transient electromagnetic survey
would be as close to planar as possible. As a consequence,
their orientation ignored local geologic trends.

In the Showing Area, the grid was centered on the Showing.
The baseline extends 400m east and 400m at an azimuth of 090°
from the showing. 400m long lines were established at 100m
intervals along the base line extept at the center of the
grid where lines were established at 25m intervals (Figure
3).

In Area 1, the grid consists of a 800m long base line with an
azimuth of 000° with 800m long lines located at 100m

intervals (Fiqure 4).

Transient Electromagnetic Survey

The transient electromagnetic survey was conducted with a
Geonics EM=-317 system. Specifications of the EM-37 are
detailed in Appendix III,

The survey was conducted in the Turam Mode with large trans-=
mitter loops. One B0O0 x 400m transmitter loop was estab-
lished in the Showing Area and two B00 x 300m were set up in
Area 1 as indicated in figures 3 and 4.

An alternating commutated square wave curent form is impres-
sed into the transmitter loop. The current in the transmit-
ter is turned off abruptly producing & large electromagnetic
field in the ground. The repetition rate of the current wave
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form was set at 30 hz to respect the expected high background
resistivities in the area,

Components of the secondary field induced by primary field
are measured with a mohile receiver loop approximately 1Im in
diameter. In this case, components in the x, y and =z
directions where x is taken parallel to the line direction,
were measured.

In order to keep the orientation of the receiver coil as
constant as possible, orientations are defined as true
directions rather than with respect to the plane of the
transmitter.

Measurement of all of the components of the secondary fields
is essential in determining the size and orientation of cause
of any anomalies. Also, it was considered important to
measure all of the components because the ultimate strike and
dip of any conductors in the area was not precisely known.
The EM-37 records the secondary fields across 20 gates spaced
at logarithmic intervals after the current in the transmitter
is terminated. Readings were taken at 25m and/or 50m
intervals inside the transmitter loop. Measuring inside of
the transmitter loop assures that the primary field is as
uniform as possible and coupled with attempts to keep the
transmitter in the plane of the topography reduces
topographic effects that otherwise might be present.

Unfortunately, with this configuration, a vertical sheet-like
conductor located in the middle of the loop will be zero
coupled with the primary field and will not generate an
anomalous secondary field.
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To increase the extent of areal coverage in Area 1, a limited
amount of coverage was affected outside of the transmitter
loops.

The data collected were reduced and plotted using the Geonics

"GS5P3T" processing software.

The following data was acquired:

Showing area: L 2+00W, 1+50N - 14005
L 1+00W, 1+75N - 1+00S
L 0+00, 1+50N - 1+00S
L 1+00E, 1+50N = 14508

Area 1l:

Loop 1 (west) 2+00N, 0+25W - 2+75W
1+00N, 0+25W - 2+75W
0+00, O0+25W - 2+75W

0+50E - 3+00E
1+005, 0+25W = 2475W
2+005, 0+25W - 4+00W
3+00S, 0+25W - 4+00W

Loop 2 (east) 0400, O0425E = 3+75E
1+005, 0+25E - 3+75E

Data was collected on lines 2+00S, 1+00N and 2+00N in Area 1l
but not saved because of failure of the data logger

attributed to excessively wet conditions.

Mise-a-la-Masse-Survey

The mise-a-la-masse survey was conducted on the Showing Area
with a Huntee Mark IV 2.5 kw induced polarization system.
Specifications of the Huntec system are detailed in Appendix
1II.
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Two separate current electrodes, designated electrode 1 and
electrode 2, were installed in the showing on line 0+00 at
0+25N and 0+255, respectively. Each electrode consisted of 3
stakes wrapped with aluminum foil which were jammed into
holes excavated by a portable drill. The infinite current
electrode consisted of a sheet of aluminum foil placed in a
pit. It was located approximately 1 km south of the centre
of the grid.

The mobile potential electrode consisted of a steel rod. The
infinite potential reference electrode consisted of a sheet
of Aluminum foil located approximately BOOm north of the
centre of the grid.

Current was transmitted sequentially through the two current
electrodes and primary voltage measurements were made along
the survey lines. Currents were in the 200 to 300 ma range
with the transmitter voltage set at 2,200 volts,

Measurements were not taken along line 0+00 because most of
the stations were located on an abandoned logging road where
the potential elecgtrode could not be driven into the ground.

Personnel

The MPH Consulting Limited personnel involved in the survey
were:

L. LeBel, Senior Geophysical Consultant
C. Pawluk, Geophysicist

J. Ashenhurst, Technician

R. Krawinkel, Technician

T. Archibald, Technician
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6.0 PRESENTATION OF DATA

The results of the transient electromagnetic survey are presented
in Appendix I. Plots of the components of the secondary fields
(dB/dt) in NV/Am?Z versus position are given for all 20 channels
on each line,

*F
Modelling results attempted for the results from the Showing Area
using the "MODLSU" program of the GSP37 software are presented in
Appendix II. The field data is shown as a dotted line, while the
theoretical data is indicated by a solid line.

Appendix III contains a suite of models to illustrate the response
of some typical conductors. The model adopted consists of a 300m
by 100m plate with a conductance of 10 siemens (mho). A
conductance of 10 may be low for a massive sulphide body but is
considered adequately representative of a vein stringer
disseminated type sulphide body. The plate is positioned in the
center of an 800m by 400m transmitter loop with a strike parallel
to the long dimension of the transmitter. Other strike directions
would result in similarly shaped anomalies with appropriately
reduced amplitudes. Results were calculated for various dips of
the plate at depths of 50m and 150m. The model results assume
that the transmitter loop lies in the xy-plane. In the survey
areas this condition was not necessarily maintained because the
x-direction was defined as true vertical and the transmitter was

positioned on the land surface which, in places, sloped at up to
45°,

The results of the mise-a-la-masse survey for each current
electrode position are illustrated on Map 1. The maps show the
primary voltage normalized by the current in units wolts/amp.
Contours are at seml logarithmic intervals .., 1.0, 1.5, 2.0, 3.0,
2.0, 7.5, 10.0 ...
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7.0 RESULTS AND INTERPRETATION

7.1 Showing Area

7.1.1 Transient Electromagnetic Survey

A weak 'cross-over' anomaly in the Z (vertical)
component was recorded by the early channels at about
station 1+00N on line 0+00. The cbserved response is
consistent with the resposne expected at the north
edge of a flat lying sheet with a conductance of 2
seimens and located at a depth of 50m as shown by the
medel modelling results in Appendix II. No response
that would serve to indicate the southern edge of the
sheet was recorded on the southern end of line 0+00.
Note, however, that data was not collected south of
the station 1+005 hecause of a culvert located at
14508, It is also possible that the edge of the sheet

occurs outside of loop beyond the limits of the
survey.,

Ho anomalous responses were recorded on line 1+00W. A
pseudo cross-over response observed at 0+755 on line
1+00E could not be satisfactorily modelled when
considered in light of the anomaly observed on line
0+00. This response may be a topographic effect
caused by a stcep slope between 14005 and the end of
line 1+00E at 2+00S,

Elsewhere on the grid, no anomalies similar to the
modelled responses for some typical examples shown in

Appendix III were recorded.

7.1.2 Mise-a-la-=Masse Survey

The contoured primary voltages of the mise-a-la-masse
survey produce ellipses of low eccentricity. The
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highest eccentricity (ratio of major axes of the
ellipse to the minor axes of the ellipse) of
approximately 2 occurs in a 100m x 50m area centered
on electrode 2. The ellipses are elongated in a
northwest/southeast direction parallel to the
geological trend.

Considered separately, the results from each current
electrode are consistent with the presence of a 75m x
30m conductor underneath each electrode. When the
results are compared, however, it can be seen that the
electrodes produce ellipses that are independent of
each other. This implies that if a conductor is

present it has extremely low, laterally varying
conductivity.

The results may also be explained by a northwest
trending zone of high resistivity flanked by low
resistivities, This explanation concurs with the
transient electromagnetic survey which did not detect
a discrete conductive body.

Area 1

No transient electromagnetic anomalies similar to those
illustrated by the modelling results in Appendix III were
recorded in Area 1.

By way of general comments that pertain to both survey areas,
it can be seen that the secondary field components decay to
essentially zero amplitude by channel 10. This situation is
a consequence of the high resistivities in the area which,
according to the results of the mise-a-la-masse survey fall
in the range of 2,000 ohm-m to 4,000 ohm-m.
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8.0 CONCLUSIONS AND RECOMMENDATIONS

A poor, partially defined transient electromagnetic anomaly
detected in the Showing Area may be explained by a small, shallow,
low conductance flat lying sheet, The mise-a-la-masse survey
results may also indicate a poor areally limited conductor but the
results can also be explained by geological circumstances. The

size of the conductor, if present, is toco small to be of economic
interest.

Nothing of interest was detected in Area 1.

The surveys covered only a small part of the Heather property.
Economic potential for the property appears to be at depth.

To completely evaluate the property additional coverage with a
deep penetrating high resolution geophysical method like the
transient electromagnetic method is recommended.

The modelling done indicates that a hypothetical, 300m by 100m, 10

siemen sulphide body should be detectable to a depth of at least
150m.

Ty otubnitted
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APPENDIX I
Transient Electromagnetic Data
Showing Area

Area 1 (west transmitter loop)
Area 1 (east transmitter loop)
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APPENDIX III

Transient Electromagnetic
Modelling Results
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APPENDIX IV

Equipment Specifications



GEONICS LIMITED

EM37 Ground Transient Electromagnetic System
Technical Specifications

Transmitter
Current Waveform - Seep Fig. 1
Repetition rate - JHz or 30Hz in countries using 60Hz power line

frequency; 2.5Hz or 25Hz in countries using
S50Hz power line frequency; all four basc fre-
guencies are switch selectable.

Turn-off time (At) = fast linear turn-off of maximum 300 psec. at
20 amps into 300x600m loop. Decreases pro-
portionally with current and (loop area)a to
minimum of 20 psec. Actual value of At read
on front panel meter.

Transmitter loop ~ any dimensions from 10x40m to 300x600m maximum
at 20 amps. Larger dimensions at reduced current.
Transmitter output voltage switch adjustable for
smaller loops. Value of loop resistance read
from front panel meter; resistance must be
greater than 1 ohm on lowest voltage setting to
prevent overload.

Transmitter = circuit breaker protection against input over-

protettion voltage; instantaneous solid state protection

against output short circuit; automatically resets

on removal of short circuit. Input voltage,

output voltage and current indicated on front

panel meter.

Transmitter output - 150 volts (zero to peak) maximum;

voltage ‘ 20 volts (zero to peak) minimum

Transmitter output - 2.8 kw maximum
power

Transmitter wire - 1800m. #10 copper wire PVC insulated with nylon
supplied

jacket; transmitter wire contained on 6 reels
(supplied); 2 reel winders supplied.
Transmitter motor -~ 5 HP Honda gasoline engine coupled to 120 volt,
generalor 3 phase, 4000z alternator. Approximately 8 hours
continuous operation from full (built=in) fuel

tank.



Receiver

Measured quant ity time rate of decay ol magnetic lMux along 3 axes.

Sensor - air-cored coil ol bandwidth 40 Kkllz; 100em dia.
by 7x5cm cross-section. Coil holder supplied to

facilitate measurement along 3 axes.

Time channels = 20 time channels with locations and widths as
shown in Fig. 2. Successive operation at 300z,
then 3z, effectively gives 30 channels covering
ronge from 80 usec. to 80 msec.

Output display - 4 digit plus sign LED display; display also shows
channel number and gain.
Integration time - cycles at 30Hz; n=4,6,8,10,12,14 (switch

selectable); similar integration times at other
hase frequencies.

Receliver output noise

referred to input - typically I*Sx]ﬂ-lu

vnllfmz at last gate at 30lz
with integration time of 34 scconds. Noise will
be higher during intense local spherics activity.

Output connector - all 20 channels in analogue format and house-
keeping functions in digital format available
from output connector.

Synchronization to - any ol the following (switch selectable)

Ix (1Y reflerence cable

(2) primary pulse

(3) 27 Mz radio link (A0 channels)

(4 high stability (oven controlled) quartz

crystals.

Noise r?jcctinn = Seclective clipping of atmospheric noise pulses
circuitry at all times. Audio output of Rx coil (trans-
mitter pulse blunked out) is available on built-

in lond speaker for ready identification of

interference.

Receiver hotteries - 12 volt rechargeable Gel-cell; 9 hours continu-
ous operating time at 17°C. Two batteries and
a battery charger supplied to permit charging of
second battery from transmitter motor-generator

during survey.
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Storage medium

Maximum storage

Data format

- Keyboard

- Display

Temperature range
(operating)

Fower source
Dimensions

Weight

September, 1981

GEONICS LIMITED

DAS 40 Data Acquisition Unit
Technical Specifications

- special low-temperature Philips-type
cassette

- 212 kilobytes
- 2 channel NRZI

- two (scaled); one for header information,
one for numerals.

- 16 character alphanumeric LCD

- =30°C to +60°C

- power taken from EM37 receiver console

= 16x23x21 cm i

Z kg

SPEC. DAS 40




GEONICS LIMITED

Datel LPR 16 Tape Reader
Technical Specifications

GENIRAL

Function . . . . . Aaad Oaly

T T P S R e P . Standerd Philyei type dilbed digital
lupe cauvsile

Mumbar of Teacks . © . . . . Two

Tape Mowon . - . . . . .. . . Dne doechion, capaien slepgser malorn
durve

Taps Spead . . . ... e ow o BT nchei par wecond

Rasding Format © . - . . . . . Complemantsiy NRZI

Rasding Denily o o o 00 o o o B1S bals B inth

Oii Mate .. .owvow oo o 1700 BTG i Alcond

Bt Capaesly . - o« « e e w s s &7 mallion Bits pad carsatie [ingluding
w1 gapal

Yord Larsgth o . o 50 w5 5 « B, 12 ar 16 Bt
RAecord, Word o

Inisecharacton Gap . . .. . . T bita

Flwgap. . .. o cvscvsne 16 bais g

Weordypar Film , . . .. .. .. Any Stenderd i B4 wordi par file}
Powear Requieed . . . .., .. 100, 115 ar 230 VAE, 47 to B3 Ha,

B0 Wattn max.
LOGIC OUTPFUT CHARACTERISTIES iCompaune: inteslace]

Lege Leselt . . .0 .. 0 .0 . TTL compatible

O - IL0l =010 0.4 Valny

1Y m (M = e 2.8 e 5.0 Vein

Cpiiong! Open Collecioe

TAQE TTL Hes drower oo wh 1K1

pullup 1e « 5

we weith J30° 0 paillup ta * 5V and 47040

pulldown ie ground

Outpul Cading . ., .. .. . Selectable positive of negative lrus
coding uiing Lasel Conteal Inputs.

LOGIC OUTPUTS [Computer lnieilage]

[AN putpuls see seleciable sy ponitive of negalive True unlegs

otherwiie noded |

Data Formet . - . .. ... .. 16 tinas: Mormally 12 AMD lings and 4
sddrew lingy. However & 16 bt degital
word cen alio be uad.

Word Sync Ouiput . . ., . . 1 line

End of Fila IEQF] Qutput . . 1 line, modcmally Tlegs svery B4 seorde

Rewind Statvn Durput . ., . . 1 line

Cuiput Losding . . . ., ..

Buvy Stavues Dutpur o - . . . - 1hine

Losd Forwerd Statuy

Oulpul . .cow oo nn. Thne

Capvrtinan Flace S1sim

Detpul © i ciinnea e 1 lina

Head Diown Status Dutput . . 1 hna

EOT/BOT Stetus Output - . . Thna

Stalt Clockh Oulpul ., . . . . 1 lina, potitive puls
Tope Clock Qutpuwt . . .. .. 1 lina, posiore pule

Sawanl Data Duatpat . . .o oo 1 lene, poiilivs true, MRZI coding

September, 1981

LOGIE IRPFT CHARACTIRISTICS (Computer Interfacel
Loge Lawele , . . .. ... .. TTL Compatibis
0 = (L0l = 0w *0 8 valn
1= = [HI} = +2.0V 15 45,0 valis
imput Losdmg . . .. .. ... Op;ooal one TTL fosd, or 1 TTL
load wothy TH! L pullup o v5%, af
1 TTL foad with 33002 pullup te *5V
and 47021 pall down 1o grawnd.
LAGIE INPUTS (ICompuier Intelaiel
St Input , . . ww v enn s 1 lorvi, padilic 0 Wl
Svarn bopuin . ..o sl e ¥ Dol modgdlivd 1PUE

OUTPUT LEVEL The output Lewel

CONTROL INPUTS Eu;l':l.': Control Inpuis control
1 F) 2 i eoding of mo

POS. TRUE puipuly &% thown in

1 1

1| o MEE. TRUE | e chari ~ses.the
lining of output

4] 1 Jarmened LD

0 o OMNE5* “Wah otk Quiput
Lewel Contral Inpuis &

pEiE, MO Balputy whetr coding i contralled by theue inpuis

#eill have gutnll open goliecion, fn the giane, sateons open

epliegeior deviery shanng the tame daes Bust lines 5 the LPFR-1E

may be mullipiesed anio their e

CONTROLS AND INDICATORS

Powss OnlON IPuihbution

Switch] . . . .00 w . v e Turmt powces on and ol f. illuminste
webln (rawEr o8 G

EQT/MEOT ILED indicatar], | Muminates whan an clesr lnsdar
teeginming of tape oo a1 clear wnd of tape
Lowsd Forwerd [Puthbuiton

Swriteh) . . v v s v v on e w - - Depresisd to cause tepe 1o lnad
torvard from clear leadar 1o ownids
portion ol tepe. (EQT/B0OT lamp
waill abinguih aver cnadil,

Fleweingd [Puthbution switch] . Depranied to csuis laps to dewind 1o
the beginning of Tepa clas lendar.

Buiv (LED Indicatae], . . . . Mumineies when the Lepa o in motion,

Rewind ILED tadicarar] |, . . Iuminates while 1epe o reainding.

Aun/Standby | Togghe Switgh] Whan in “"ALUN", taps will contin-
woutly raad. When in “STANDBY™
tepa will read one Gile sach tema the
ETART wwitch s dapiatsed,

Starl [Funhbution Switch] . . When in mandby mode, this mwinch will
cuuss ana lils 1o ba rand sach tirme it e
dapravsed,

BUEW o o cv e v nvn e 197Wx525"H 187D [10.25"
chasain woidth)

Conmnecior Typas ., . ... . Dusl 25/pn PC Brd typa, 0.1 Can-
iees, Viking IVHIGMAING 11 ine
eluded with wnitl 2

SPEC. LPR 16




I

- M4
induced
Polarization
Receiver

DESCRIPTION
The Huntee M-4 is a microprocessar based receiver for time and
frecuuency domain [P and compley resistivity measurement, Itis

Easy tooperale. One swilch starls a measurement, of upto 29
guantities simultancously. The optional Cassente Datalogger
reconds them all in seconds, Calibration, gain setting and 5P
buckout are all automalic,

Reliable, Using advanced digital signal processing tech-
nigues, the M-4 delivers consistently accurate data even in
noisy, highly conductive areas. For mechanical reliability s
packaged in a rugped aluminum case for backpack or hand
carmying.

Versatile. The operator may adjust delay and integration
times, aperating frequency and other measurement paramelers,
to adap! to a wide range ol survey conditions and requirements,
An independent reference channel facilitates drillhole and
underground work, and guarantees transmitter-receiver syn-
chronization in high-noise conditions.

Highly accurate. With a frequency bandwidth of 100 Hz and
noise-cancelling dignal signal stacking, the M-4 delivers very
precise results. The details are summarized in a table overleaf,

Sensitive. The same features that make the M-4 accurale
allow detection of very weak signals, The Huntec receiver
requires lower transmitter power than any other, for a given set
of operating conditions. Automatic correction for drifts in sell-
potential and gain allow long stacking times for significant
signal-to-noise improvements,

Intelligent. Under the control of a powerful 16-bit micro-
processor, the M-4 calibrates and tests itsell bebween measure-
ments, Coded eror messages, flashed onta the display, inform
the operator of any mallunction.

The M-4 Receiver is complemented by Huntec's new M-4
transmitters, which offer precisely timed constant-current out-
put and both time and frequency domain wavelorms, compali-

ble with the receiver's accurazy and multi-mode measurement
capabilities. The RL-2 Reference lsalator connects any IP frans-
mitter to the receiver's reference channel. The GeaDataBase
ficld computer reads, stores and proce: ses data from M-4 cas-
seties,

Contact Humtec for more information on the benefits offered by
the M-4 product line.

FEATURES

® Time and Frequency domain IP and Complex Resistivity
operation
® Simultaneous Time domain and Complex  Resistivity
measurement
& Automatic calibration
gain selting
SP cancellation
fault diagnosis
filter tuning
& Independent reference channel lor deillhole and under-
ground work
® 13 quantities, displayable on large 3% digit low-temperature
liquid-crystal readout
L .I‘nl"himElIE meter for source resistance measurement
10" ohms differential input resistance
B hours continuous operation with replaceable, recharge-
able nickel-cadmium battery pack (2 supplied)
Optional Cassette Datalogger fits inside case, has read-after-
write ermor checking, Up to 350 stations per tape,
Conveniently packaged for backpacking or hand carrying
100 Hz bandwidih, line time-resolution
Advanced digital signal stacking
Delivers reliable, accurate data in noisy, highly conductive
areas,
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Sréml Channel
Range; 5x 10" 1o 10 volis, Automalic ranging.
Owverload indication

Reistance; Cireater than 100 ohms differential
Bandwidih: 100 Hz

&P Canrellation: =5 to 4+ 5 walls (automatic)

Protection: Low-leakage diode clamps, gas dis-

charge surge arrestors, replaceable fuses,
Relerence Channel

Lewel: 500 my minimum, 10 volis peak max-
imum, overload indication

Resistance! 2 x 10° ohms difierential

Canlirols and Funclinns

Operating Controls

Keypad: 16 keys, calculator format, function
assnciatod with each key,

Relerence

Registers: Keypad may be used to store up toten 3%
digil numeric values with Noaling decim-
al pint, to represent station number, line
number, nperator, time, date, weather,
transmitter current, ete, for recording on
cassette.

Programming Controls

Sub-panel: All programming controls are on a co-
vered sub-panel, not accessible rfun'ng
narmal operation,

Thumbrwheel

Switches: Select delay time tp in milliseconds,
charpeability Window L, in milliseconds;
operating  frequency;  PFE  frequency
ratio.

Jisplayable Quantilies

Time domain: Primary voltage; sell-potential; charge-
ability (rotal or each of 10 windows of
equal width); phases of odd harmonics 3
to 15; amplitudes of odd harmonics 1 to
15; cycle count; repeating display of
polarization  potential  and  total
chargeability.

Freq. domain: Primary amplitude; Percent Frequency
Eifect; sell-patential; cyele count.

Complex Phases of odd harmonics 3 to 15; ampli-

Resislivity: tudes of add harmonics 1 ta 15; fun.
damental phase (with rel. input); cycle
count.

Any mode; Battery voltage, Frequency error,

Oulputs

Displays

3% digit, low-temperature liquid crystal
display. Indicates measurement resulis
and diagnostic ermor messapes,

Ohms scale for source resistance; also
pives qualitative indication of signal-1o-
noise ratio,

Casselie Datalogger (Oplional)

Digital Display:

Analogue Meter:

Diescription: Accommodated within 8M-4 chassis. If
not acquired with receiver, may be retro-
fitteed by user at any time, Two reconding
modes:

Partial: All sub-panel seflings, measurement ne-

sults, and contents of reference registers
are recorded (2 seconds recording Lime),
Full: As in partial mode, but also recorded is
one cycle of averaged signal wavelomm
(28 seconds recording time), If external

recarding limel. Exlra memory and soft-
ware available Yo average and store the
reference wavelorm for advanced oifline
resistivity compartation,
AMNSIECMAASD wtandard for saturation
recording: 80 bytesfrecord, all data re-
corded in ASCH code,

Read-after-write data verification fauto-
matic)

Format:

Verilication:

Mechanical

-4 Receiver with
battery pack:
M-4 Receiver

45cmx 33 cmx 14 cm, 1000 kg

with battery
pack and Casselle
Datalogger: Dimensions as above, 11.0 kg
Replaceable
Battery pack: Memx 1l emx4.5em, 3 kg
Environmenlal
Temperature; Operation; —20°C o +55°C

Sworage: =40°C 1o +70°C
Humidiny: Moisture-prood, aperable in light drizzle.
Allitude; =1.535mto +4.775m

Shock,Vibration: Suitable for transport in bush wehicles.
OUTPUT ACCURACY AND SENSITIVITY
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1) Frequency domaln mode:at harmonic requencies upta 15
Hez, increases to not morne than 5
milliradians at B0 Haz.

Time domain mode; at harmonic frequencies up o
7.5 Hz, increases o nol mare
than 5 milliradians ar 10 Hz.

2) of total OFF time

1) Full scale defined as 100% PFE.

Caseette Data: recorded in ASCII, 9 digits with decimal paint
fixed for four decimal digits.

Display Data: 3% digus, tloating decimal point

Resolution of averaged waveform limited by A/D converter 10
one part or 4096 x (square root of cycle count).

Resolution of reference waveform (not averaped) limited by
available memory to one part in 256. Additional memory and
averaging software available as nptinn,
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DESCRIPTION

The HUNTEC M-4 2.5 kW Induced Polarization
transmitter is designed for time domain, frequency
domain (PFE) and complex resistivity applications.
The unit converts primary 400 Hz ac power from
an engine-alternator set to a regulated dc output
current, set by the operator., Current regulation
eliminates output waveform distortion due to elec-
trode polarization effects. It is achieved in the trans-
mitter by varying the alternator field currents, The
transmitter is equipped with dummy loads to smooth
out generator load variations.

FEATURES

* Solid-state switching for long life and precise timing.

* Open circuit during the “off" time ensures no
counter current flow,

* Resistance measurement for load matching.

* Precision crystal controlled timing,

* Failsafe operation protects against short-circuit
and overvollage.

* Automatic regulation of output current eliminates
errors due 1o changing polarization potential and
load resistance.

SPECIFICATIONS

M-4 SERIES
Induced
Polarization/
Resistivity
2.5 kW
Transmitter

Mark-4 2.5 kW Transmitter

A) Power inpul:
B) Quitput:
C) Current regulation:

) Qutpuli frequency:

E) Frequency
accuracy:

F} Qutput duty cycle:
Ton!(Tan+ Tor)

G) Output current
meler:

H) Ground resistance
meler:

1) Input voltage meter:

I} Dummy load:

K) Temperalure range:

L) Size:

M) Weighe:

96 — 144 ¥ line lo line 3 phase 400 Hz
(from Huntec generalor sel)

Voltage: 150 — 2200 V dc¢ in B sleps
Current: 0.2 — 7 A regulated**

Less than +0.1% change for £10%
load change

00625 Hz ta 1 Hz (time domain,
complex resistivity)

0.0625 Hz to 4 Hz (frequency domain)
selectable from frant panel

An additional zange of frequencies be-
tween 0.70 and 5.0 Hz is available and
can be selected by an internal swilch.

+50 ppm =30°C to + 60"C

0.5 to 0.9375 in increments of 0.0625
{lime domain)

0,.9375 (complex resistivity)

0.75 (frequency domain)

Two ranges: 0-5A and 0-10 A

Two ranges: 0-10 k2 and 0-100 k2
0150V

Two levels: 500 W and 1.75 kW
=34°C 1o + 50°C
SIemx43cmx29cm

26 kg

=*Smaller currents are obtainahle, but outside the current regulation
range the transmitier voltage is regulated, not ihe currend.

15 HOWDEN ROAD,
SCARBOROUGH. -,
OMNTARID, CAMADA
MIR Sidi

PHOMNE i T51-B055
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SPECIFICATIONS
M-4 2.5 kW Engine Driven Alternator

Output: 120V ac 400 Hz 3.5 kVA maximum
Engine: 6 kW air cooled, single cylinder four
cycle piston engine with manual star
Fuel: Regular grade gasoline, lank capacity
3.8 L 1o give 4 h duration
Alternator: Delia connected heavy duty automohile
type, belt driven, air covled
Construction: Tubular protective carrying frame with
- resiliently mounted engine and alternator
1 Size: Slomx 48cmx 76 om

Welght (dry): b1 kg
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