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MAGNETOMETER GEOPHYSICAL SURVEY: 

LIVINGSTONE CREEK,YUKON TERRITORY 
105 E 8 

1. Summary: 

This report presents the methodology, results, and 
interpretation of a magnetometer geophysical survey conducted 
by Yukon Engineering Services on Mr. Carl Ziehe's Livingstone 
Creek placer claims. 

The purpose of the survey was to locate alluvial paleo- 
channels in the modern stream valley sediments by interpretation 
of the magnetic response of their associated magnetic heavy 
minerals concentrations. 

The major result of magnetometer surveys when applied to 
alluvial placer gold exploration is the indication of most 
promising testing locations. The method gives qualitative 
information for magnetite in stream gravels, that may or may 
not bear a direct relationship to gold content. 

This survey did in fact indicate some classic magnetometer 
responses that can be interpreted as stream deposits 
containing magnetic minerals, and follow-up testing in those 
locations is recommended in order to: 

1. confirm presence of old stream channels indicated by the 
magnetometer surveys; 
2. establish the correlation between varying magnetite 
concentrations and that of gold; 

The surveys were conducted by R.L. McIntyre, Geological 
Technician, with assistance in the form of geophysical grid 
establishment by R.A Slade and J.H. Groenewegen. 

The geophysical program was conducted during the period 
September 17 and 18 , 1988 .  



2. Property Location and Access 

The Livingstone Creek property of Mr. Ziehe and associates is 
located on the south fork of Livingstone Creek, approximately 
fifty air miles northeast of Whitehorse, at 62O 19'N 1 3 4 O  16'W 
on NTS map sheet 105 E 8 . See Location Map, (i). 

Access is by rotary aircraft , or by winter road from 
Whitehorse. A dry weather airstrip is located some four 
kilometers from the property. 
The survey was carried out on nine Placer Claims (one 
discovery claim and eight creek claims ) :  

- Jackie Discovery P26333 
- Jackie 2 - 9 P26334 - P26341 

3. Equipment and Survey Procedures 

The program was conducted using an EDA Instruments OMNI IV 
proton precession magnetometer, sensitive to 0.1 nano-Teslas 
( 1 nT = 1 gamma ) ,  operated in the "Tie-Line" mode. In 
this method of operation, a reference tie line consisting of 
observation points at 100 metre intervals along the base- 
line is surveyed at the beginning of the day. 
Measurements are made and taken back to the start point to 
close the loop. The tie-line algorithms are based on a 
linear diurnal variation between adjacent tie points and any 
erratic behaviour of the diurnal variation during that same 
period. This reference data is stored in solid state memory 
of the unit, and then total field readings are taken on the 
grid within the area of the tie-line. 

The grid parameters and direction of travel are programmed 
into the unit and updated at each position increment. The 
statistical error is calculated for each measurement by 
internal software, enabling repeat readings to be taken if 
quality is deemed to be poor. Several readings are taken at 
the beginning of each survey day to monitor diurnal micropulsations 
and to check for evidence of solar magnetic storms. The base 
reference point for the tie line is selected based on these 

tests. 



Data stored in the 48 k memory of the unit was dumped at the 
end of the survey day to a Zenith 2-185 laptop computer, into 
the EMXS Surface Compiler engineering software. During the 
data dumping proceedure, the Omni IV performs the tie-line 
correction computations. All information fields from the raw 
data, including Northing, Easting, mag reading in gammas and 
other pertinent data is downloaded and saved in permanent storage. 
This file is translated to an exchange file, and read by the 
digital terrain modeller. 

The calculation and plotting of the value strings, or 
magnetic isoanomaly maps,is performed by an audited software 
algorithm and plotted by the sp600 plotter ( Appendix A). 

Geophysical Grid Parameters 

The grid was established on the upper, wide portion of the 
valley using the claim cut line as the baseline. 

Baseline : 700 metres; 
Crosslines : at fifty metre intervals; 
Stations : at five metre intervals; 
Tie Line : from 00+00 E to 07+00 E at 100 m stations; 
Line length: 100 m N and 50 m S; 
Total grid : 3,000 line metres; 
Total stations (readings taken, including Tie line and 
preliminary): 452 
Station 07+00 E is at claim post #2, Jackie 9 



5. Regional Geology: 

The left fork of Livingstone creek is underlain by 
Carboniferous and Permian age fine grained amphibolite and 
greenstone, all within the Anvil Allocthonous Assemblage 
( Templeman-Kluit, 1984 ) .  There are no major rock type 
changes in the survey area, allowing for clean magnetic 
response of the Quaternary deposits. The 1:50,000 air- 
borne magnetometer survey (GSC Pap. 1371, 1961) shows very 
flat magnetic terrain, indicating homogenous bedrock of 
low average magnetic susceptibility. 

6. Results and Data Interpretation: 

Appendix 1, Magnetic Contour Map, presents the data as 
contours of the values in gammas. The first digit of the 
total field, 5, has been ommitted from the values. This 
presentation is useful to locate spot highs which may 
indicate local concentrations of magnetic sand-sized grains. 

The reader should then inspect the individual line cross 
sections (Appendix B) to determine exact locations along the 
line of the anomalous values. Note that line (Section) 3+50 
N was not surveyed, but the section was extracted from the 
digital terrain model for reference. This is an interpolated 
representation, and was used to complete the contour map. 

The blue line on the contour map is the present day Livingstone 
creek water course, plotted by hand from field notes. 
It is evident that the present stream follows closely the 
geophysically indicated meanders, but is offset at the 
following locations: 

- Line 3+00 E - approx. 30 m to North 
- Line 1+50 E - approx. 45 m to South 
- Line 0+50 E - approx. 25 m to South 



These three anomalous areas represent the most significant 
locations for possible alluvial gold concentrations, and 
warrant follow-up testing. Again, the geophysical response 
is from magnetic sources, which should correlate to areas in 
which magnetite has been deposited by stream sedimentation 
processes, the same processes which would deposit other heavy 
minerals such as gold. Testing at one of these locations 
will give important insights into interpretation of the 
remaining anomalies. 

Manager, Exploration Division 
Yukon Engineering Services 
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