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INTRODUCTION

This report contains our interpretation of the
results of an airborne electromagnetic survey flown
in the Ross River Area, Yukon Territory, on June 8 and
9, 1977. A brief description of the survey procedure
together with recommendations for ground follow-up is
included.

The survey totalled 578 line kilometres and was
performed by Questor Surveys Limited. The survey air-
craft was a Shorts Skyvan C-FQSL and the operating base
was Ross River, Yukon Territory. |

The area outline is shown on a 1:250,000 map at
the end of this report. This is part of the National
Topographic Series sheet numbers 105F, G, J and K.

The personnel involved in the survey were:-

Michael Portalier Pilot

Colin Reid Navigator

Steve McKerrell Instrument Operator
Dave Dawson Aircraft Engineer
Steve Kilty Geophysicist

MAP COMPILATION

The base maps are uncontrolled mosaics constructed
from National Air Photo Library 1" = 1 mile photographs.
The mosaics were reproduced at a scale of 1:20,000 on
stable transparent film from which white prints can be

made.




Flight path recovery was accomplished by comparison
of the prints of the 35mm film with the mosaic in order
to locate the fiducial points. These points are approx-

imately 4500 feet apart.

SURVEY PROCEDURE

Terrain clearance was maintained as close to 400
feet as possible, with the E. M. Bird at approximately
150 feet above the ground. A normal S-pattern flight
path using approximately one mile turns was used. The
equipment operator logged the flight details and monitored

the instruments.

A line spacing of 400 metres was used.

INTERPRETATION AND RECOMMENDATIONS

The survey area is located approximately 160 miles
northwest of Watson Lake, Yukon Territory and roughly 15 miles
east of Ross River. The author is unaware of any past explor-
ation activity within the survey area but there is a good chance
that there has been.

In the twenty year span between 1954 and 1974, four
strata-bound stratiform lead-zinc-silver deposits have been
found in the Anvil Range District. These four deposits are
approximately 30 miles west-northwest of the survey area. The
first important lead-zinc discovery, in 1954, was in the
Vangorda Creek area and was optioned by Prospectors Airways
Ltd. The deposit is estimated to contain 9.4 million tons of
8.16% combined Pb-Zn and 1.76 oz. of Ag. 1In 1963, Kerr Addison

discovered the Swim Lake deposit, 10 miles southeast of the




Vangorda property. The Swim Lakes discovery was made by a
combination of airborne magnetics and gravity surveys. Esti-
mated tonnage is 5 million tons of 9.5% combined Pb-Zn and 1.5
oz. of Ag. 1In 1965, the Dynasty Syndicate and Cyprus Mines
discovered the Faro deposit, estimated at 63 million tons of
9.5% combined Pb-Zn and 1.5 oz. Ag by doing follow-up geo-
chemistry and geophysics. In 1973, the Grum deposit was dis-
covered by the AEX syndicate by drilling the area between the
Champ and the Firth zones on the Kerr Addison claims northwest
of Vangorda. There is every possibility of other discoveries
being made in this area.

Although the survey area is located several miles to
the east of these discovery areas, the rocktypes could be much
similar. Perhaps a description of the geology of the VANGORDA
deposit of Kerr Addison's will be helpful at this stage:

The host rocks comprise a - -flat-lying sedimentary

assemblage which can be divided into two main zones,

namely, one predominantly chloritic sericite schist,

and the other predominantly graphitic schist. They

are intimately associated with much intercalation at

the edges of the graphitic horizon. The graphitic schist

is minutely crumpled, breaks easily along cleavage planes,

and contains narrow (up to 1 m.m.) quartz stringers

which often are mineralized with pyrrhotite, with minor

chalcopyrite and pyrite. This graphitic schist seems to

have been produced by strong metamorphism of impure car-

bonaceous slate interbedded with thin, sandy layers.

Calcite is present in small amounts and may have been




introduced with the sulphides.

The sericitic zone consists of light greenish-grey,
chlorite schist and appears less deformed than the
black schist. It is sparsely mineralized in siliceous
bands (mainly pyrrhotite with some galena and chal-

copyrite).

As a result of the INPUT survey, there were many anomalies
intercepted. There is generally an east-west orientation to
the conductors but, in a lot of areas, it is just mere confusion.
I have attempted to put conductor axis on all of the trends, but
it was not that simple. 1In a number of cases, the conductors are,
in fact, long linear trends but it is also felt that a lot of the
conductive horizons are merely short strike length situations.
It is felt that overall, the E. M. responses are due to a flat
lying sequence, more than likely graphitic schists. If, in fact
one is looking for horizontal lenses of sulphides (Pb-Zn), it
would be quite difficult to establish which areas, within the
survey area, to do ground follow-up work. The conductive hor-
izons do not really give any clues and, as has been established
from ground follow-up on the known deposits, the magnetics have
not helped a great deal either. The magnetic background within
the survey area is generally flat with the exception of a few
isolated linear trends or circular features. The magnetic trends
traversing through the northwest portion of the survey area could
be due to pyrrhotite and/or magnetite. The magnetic feature in
the southeast corner appears to be due to magnetite within graph-
itic sediments. However, in the northeastern portion of the

survey area, the long conductive trends are cut off at the western



edge of the high intensity magnetic feature. This could

mean that the magnetic anomaly is due to magnetite within an
intrusive rocktype or possibly skarn. It has been established
in the Faro area that some of the deposits have magnetic assoc-
iation while others do not. On this basis, it is felt that the
magnetics will play no part or very little in determining explor-
_ation targets. The conductance of the anomalous intercepts will
not provide any clues either, in formulating which areas should
be investigated.

It is suggested that further work in the field, in the
form of reconnaissance geological mapping, if not already done so,
soil and water sampling and possibly gravity surveys, be carried
out. The latter type of survey should only be utilized when a
target is worthy enough to warrant this type of survey as it is

quite costly and time consuming.

QUESTOR SURVEYS LIMITED

£. 4. 4 Carle

R. J. deCarle,
Chief Geophysicist.




APPENDIX

EQUIPMENT

The aircraft are equipped with Mark VI INPUT (R)
airborne E.M. systems and Geometrics G 803
proton precession magnetometers. Radar altimeters are
used for vertical control. The outputs of these instru-

ments together with fiducial timing marks are recorded

by means of galvanometer type recorders using light
sensitive paper. Thirty-five millimeter continuous

strip cameras are used to record the actual flight path.

- (I) BARRINGER/QUESTOR MARK VI INPUT (R) SYSTEM

The Induced Pulse Transient (INPUT) system is
particularly well suited to the problems of overburden
penetration. Currents are induced into the ground by
means of a pulsed primary electromagnetic field which
is generated in a transmittiﬁg loop around the aircraft.
By using half sine wave current pulses and a loop of
large turns-area, the high output power needed for deep
penetration is achieved.

The induced cﬁrrent in a conductor produces a
secondary electromagnetic field which is detected and
measured after the termination of each primary pulse.
Detection is accomplished by means of a receiving coil

towed behind the aircraft on four hundred feet of cable,




(ii)

and the received signal is processed and recorded by
equipment in the aircraft. Since the measurements are
in the time domain rather than the frequency domain
common to continuous wave systems, interference effects
of the primary transmitted field are eliminated. The
secondary field is in the form of a decaying voltage
£ransient originating in time at the termination of the
transmitted pulse. The amplitude of the transient is,
of course, proportional to the amount of ¢urrent induced
into the conductor and, in turn, this current is propor-
tional to the dimensions, the conductivity and the depth
beneath the aircraft.

The rate of decay of the transient is inversely
proportional to conductivity. By sampling the decay
curve at six different time intervals, and recording
the amplitude of each sample, an estimate of the rela-
tive conductivity can be obtained. By this means, it
is possible to discriminate between the effects due to
conductive near-surface materials such as swamps and
lake bottom silts, and those due to genuine bedrock
sources. The transients due to strong conductors such
as sulphides exhibit long decay curves and are therefore
commonly recorded on all six channels. Sheet-like sur-
face materials, on the other hand, have short decay

curves and will normally only show a response in the

first two or three channels.




(iii)

The samples, or gates, are positioned at 260, 480,
755, 1100, 1575 and 2100 micro-seconds after the cessation
of the pulse. The widths of the gates are 225, 225, 320,
410, 500 and 540 micro-seconds respectively.

For homogeneous conditions, the transient decay
will be exponential and the time constatnt of decay is
edqual to the time difference at two successive sampling
points divided by the log ratio of the amplitudes at

these points.

(IT) GEOMETRICS G-803 PROTON PRECESSION MAGNETOMETER

The magnetometers which measure the total magnetic
field have a sensitivity of 1 gamma and a range from
20,000 gammas to 100,000 gammas.

Because of the high intensity field produced by
the INPUT transmitter, the magnetometer results are re-
corded on a time-sharing basis. The magnetometer head is
energized while the transmitter is on, but the read-out
is obtained during a short period when the transmitter is
off. Using this technique, the head is energized for 1.15
seconds and then the transmitter is switched off for 0.15
seconds while the precession frequency is being recorded
and converted to gammas. Thus a magnetic reading is taken

every 1.3 seconds.




(iv)

DATA PRESENTATION

The symbols used to designate the anomalies are
shown in the legend on each map sheet, and the anomalies
on each line are lettered in alphabetical order in the
direction of flight. Their locations are plotted with
reference to the fiducial numbers on the analog record.

A sample record is included to indicate the method
used for correcting the position of the E.M. Bird and
to identify the parameters that are recorded.

All the anomaly locations, magnetic correlations,
conductivity-thickness values and the amplitudes of
channel number 2 are listed on the data sheets accom-

panying the final maps.

GENERAL INTERPRETATION

The INPUT system will respond to conductive overe
burden and near-surface horizontal conducting layers in
addition to bedrock conductors. Differentiation is based
on the rate of transient decay, magnetic correlation and
the anomaly shape together with the conductor pattern and
topography.

Power lines sometimes produce spurious anomalies

but these can be identified by reference to the monitor

channel.




(v)

Railroad and pipeline responses are recognized by
studying the film strips.

Graphite or carbonaceous material exhibits a wide
range of conductivity. When long conductors without
magnetic correlation are located on or parallel to
known faults or photographic linears, graphite is most
likely the cause.

Contact zones can often be predicted when anomaly
trends coincide with the lines of maximum gradient along
a flanking magnetic anomaly. It is unfortunate that
graphite can also occur as relatively short conductors
and produce attractive looking anomalies. With no other
information than the airborne results, these must be ex-
amined on the ground.

Serpentinized peridotites often produce anomalies
with a character that is fairly easy to recognize. The
conductivity which is probably caused in part by magnetite,
is fairly low so that the anomalies often have a fairly
large response on channel #1; they decay rapidly, and
they have strong magnetic correlation. INPUT E. M. anom-
alies over massive magnetites show a relationship to the
total Fe content. Below 25 - 30%, very iittle Or no re-
sponse at all is obtained, but as the percentage increases
the anomalies become quite strong with a characteristic
rate of decay which is usually greater than that produced

by massive sulphides.




(vi)

Commercial sulphide ore bodies are rare, and those
that respond to airborne survey methods usually have
medium to high conductivity. Limited lateral dimensions
are to be expected and many have magnetic correlation
caused by magnetite or pyrrhotite. Provided that the
ore bodies do not occur within formational conductive
éones as mentioned above, the anomalies caused by them
will usually be recognized on an E.M. map as priority

targets.
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