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1. Introduction 

This geophysical investigation was done for La All-In Exploration Solutions Inc., Edward Long.  

 

The survey, using 2D Resistivity/IP, was conducted to prospect the ground for placer - and mineral mining interests. 

 

The ground was tested with one 237m-measuring line, depth 42m. 

 

2. Prospecting Lease 

 

Grant Number Claim Name Owner 

ID00633 – Edward Long 

 

3. Location 

The placer prospecting lease ID00633 is located on a left tributary of Maisy May Creek. Maisy May Creek flows into 

the Stewart River about 55 River-km upstream from the confluence with the Yukon River.  

 

4. Access 

The prospecting lease ID00633 was accessed via mining road. However, the last 2km of the way to the measuring line 

had to be hiked. 

 

5. Goal 

The survey was focussed on measuring and interpreting following subsurface characteristics:   

Placer Prospecting  

1. Depth and topography of bedrock 

- Paleochannels 

- Bedrock benches  

2. Sedimentary stratification 

3. Permafrost conditions 

4. Groundwater table 

5. Mining/prospecting history 
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6. Methods  

The Resistivity profile is the foundation for the interpretation of the subsurface conditions for the placer prospection. 

It usually allows for good interpretation of bedrock and overburden for finding secondary deposits. 

 

The IP model serves as basis for the interpretation of the mineral and petrologic conditions in hardrock. IP is an 

industry proven standard method for the detection of primary mineral deposits. The IP data support the 

interpretation of the Resistivity profile.  

Resistivity 

In this placer survey 2D Resistivity was used. Resistivity is a reliable geophysical method for the detection of very 

shallow and deep layer interfaces in nearly all surface and subsurface conditions in the Yukon. Measuring shallow 

interfaces for a long distance is more economic than with seismic. The depth penetration is much higher than with 

ground penetrating radar. Resistivity data taken in discontinuously frozen ground often provide a plausible 

interpretation since the profile matrix is consistently filled with data representing a material property. There are no 

“blind zones” in a resistivity profile like they appear in other geophysical methods purely based on signal reflection. A 

lightweight system is available for flexible use with a small crew.      

  

Induced Polarization (IP) 

IP data are simultaneously taken when measuring Resistivity, with the same equipment and staking. So these data are 

automatically at hand when using Resistivity.  

 

7. Use of Geophysical Methods 

7.1. Instrumentation  

For this survey a lightweight, custom-built 2D RESISTIVITY and INDUCED POLARIZATION (IP) imaging system with 

rapid automatic data acquisition was used. The system includes: 

• “4 POINT LIGHT” EARTH RESISTIVITY METER1  

• 96 ELECTRODE CONTROL MODULES2 

• 96 STAINLESS STEEL ELECTRODES3 

• 480m MULTICORE CABLE 96x5m4 

 

This system weighs approximately 90 kg. It can be run with a 12V lead battery charged by 60 Watt solar panels. The 

equipment facilitates high mobility and rapid data acquisition.  

                                                           
1
 Constructed and produced by LGM (Germany) 

2
 Ditto 

3
 Constructed and produced by GEOANALYSIS.COM (Germany) 

4
 Ditto 
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7.2. Data Acquisition 

The data acquisition is carried out by the automatic activation of 4-point-electrodes. Thus several thousand 

measurements are taken, one every 1-2 seconds. The AC transmitter current of 0.26 to 30 Hz is amplified by the 

electrode control modules, up to a maximum of 100mA and 400V peak to peak. The voltage measured at the receiver 

electrodes (M, N) is also amplified.  

In this geoelectrical survey the Schlumberger-array was used. This array is appropriate to image horizontally running 

layers as is needed for placer prospecting.    

 

7.3. Processing 

The measured Resistivity/IP data were processed with the RES2DINV inversion program5.  

 

7.4. Interpretation 

The interpretation of the measured data is supported by: 

 

Experience      - measuring practice with Resistivity/IP in Yukon/BC since 2005 

Discussion       - with the customer, and placer geologist William Lebarge.6  

Comparison    - between geophysical and technogenic information found in other surveys    

Observation    - of surficial conditions in the field  

Sources            - Bedrock Geology Map7  

 

7.5. Profile image 

In the Resistivity profile the interpreted layer interfaces are marked with a black line. Please be aware: The profiles 

show ground-layers approximately 15% thicker than they are in reality. The thickening of the model layers is caused 

by the inversion software. The correction factor of 0.85 for the determination of the true layer thickness has been 

established by the Arctic Geophysics Inc. team on the basis of numerous geoelectrical profiles verified by drilling, 

trenching, and mining done by our customers.  

 

The graphical markings showing the interpreted layer interfaces in the profiles (using the black lines) are done 

accordingly to the data structure in the profile itself. This means: the layers there will also show up approximately 

                                                           
5
 Produced by GEOTOMO SOFTWARE (Malaysia) 

6
 Lebarge, William; Placer Geologist, Yukon Geological Survey 

7
 Gordey, S.P. and Makepeace, A.J. (comp.) 1999: Yukon bedrock geology in Yukon digital geology, S.P. Gordey and A.J. 

Makepeace (comp.); Geological Survey of Canada Open File D3826 and Exploration and Geological Services Division, Yukon, 

Indian and Northern Affairs Canada, Open File 1999-1(D) 
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15% thicker than they are in reality. In the interpretation text the layer thicknesses and depths have been 

recalculated to the expected real values. 

 

8. Resistivity/IP Survey at Maisy May Creek 

  

Preliminary Note! 

The subsurface information of this study is an interpretation based on measured geophysical data. We 

recommend the verification of the interpretation using physical prospecting methods such as drilling, test 

pitting, trenching, or shafting.  

 

 

 

 

 

 

 

 

 

 



7 

 

Survey Map
8
 

 

 

 

 

 

 

 

 

 

 

 

  

                                                           
8
 http://www.yukonminingrecorder.ca/PDFs: 115O/07 
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Profile Interpretation 

This resistivity profile seems to show a thin layer of discontinuously 

water-saturated overburden (1-4m thick) on top of at least two 

different bedrock types. In the middle of the valley bottom a paleo-

channel (main channel) could be located. 

On the left slope, at 0-80m, the overburden likely dominated by 

colluvium might be just 1-2m thick. 

At 80-144m, on the valley bottom, the bedrock seems to be covered 

with 2-4m of overburden. This overburden is moist and is likely 

consisting of 1/3 of muck on top of 2/3 of gravel. This would be the 

typical overburden in this area.9 The hypothetic muck and the gravel 

cannot be differentiated in the resistivity profile since both materials 

seem to be similarly saturated with water. However, the IP model 

indicates the existence of muck in the topmost overburden: The higher 

chargeability could be a sign for muck.10    

At 102-120m there could be a paleo-channel, 13m deep, filled with 

frozen gravel below (mostly) thawed muck. - Alternatively, the bedrock 

interface could run just 1-3m below the surface. If this is true the 13m-

deep channel would not exist. In this case there could be two small 

channels: one at 93m, approx. 5m deep; another at around 134m, 

approx. 3m deep. 

                                                           
9
 Yukon Placer Database 

10
 IP models show the zones in the subsurface much rougher than the 

resistivity profile. In reality the muck layer is expected to be much thinner than 

the high chargeability zone in the center of the valley. 

After 150m, the overburden seems to consist of just about 1m of 

collvium on top of discontinuously weathered and frozen bedrock. - 

Alternatively, at a low chance, the overburden could be 12-20m thick; 

the material would likely be a mélange of discontinuous frozen/water-

saturated colluvium on top of old river-gravel.  

- Alternative to the interpretation scenario above, the overburden 

could be much thicker. In this case the lower dashed line in the profile 

would mark the bedrock interface. The (violet) high resistivity zones 

would be frozen gravel. The main channel would be located between 

78m and 99m and could be approx. 19m deep. This interpretation 

scenario is supported by resistivity line_02 about 1.5km upstream!11  

“The bedrock is mapped as the Nasina Subterrane which consists of 

metamorphosed early to mid-Paleozoic continental margin with 

superimposed late-Devonian and Early Mississippian arc volcanic and 

plutonic rocks”.12 In the resistivity profile, the high resistivity zones 

(violet/red/orange) could be plutonic rock, possibly granite or 

granodiorite.  The low resistivity zones could represent a volcanic host 

rock or schist influenced by contact metamorphism. This scenario might 

have produced the heterogeneous resistivity data in the bedrock.  

In the IP model the chargeability high at anomaly A could indicate clay 

in the overburden. Anomaly B seems to be caused by a low 

concentrated mineralization in the bedrock.       

                                                           
11

 See AG report “Geophysical Survey with 2D Resistivity/IP, Maisy May Creek, 

Yukon 2012, Line_02” 
12

 Yukon Placer Database 
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Recommendations 

We recommend the verification of the hypothetic main channel in the center of the valley. This could be 

done by: 

1.  Drilling: When drilling at 111m, the bedrock should be reached at approx. 13m. This result would be a 

strong indication for the existence of the channel. Additional drill holes into the violet resistivity bodies 

on both sides (at 84m and at 138m) would verify the existence of the main channel: if these two drill 

holes would reach bedrock at approx. 2m and 4m depth the main channel exists. 

2. Test Pitting:  When digging at 111m and not hitting bedrock up to 5-6m depth, the existence of the 

channel would be strongly assumed.       

 

If the interpreted main channel will be falsified, the possible existence of the two shallow channels could 

be tested. In this case we recommend digging or drilling at 93m and at 134m; the bedrock might be 

reached at approx. 5m and 3m depth. The channel would be verified if another hole at 105m would 

show bedrock shallower than at 3m. 

 

The alternative interpretation scenario of deep bedrock (lower dashed line in the profile image) could be 

checked by deepening the drill hole at 84m (see above). If the bedrock is found at approx. 19m depth, 

the main channel might be located at this location, and the hypothesis must be true. At this test hole, a 

very good sample is expected even with an auger drill since the overburden on top of the bedrock seems 

to be frozen. 
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12. Cost 

 

 
 

All-In Exploration Solutions Inc. 

Edward Long 

 11 Redwood St. 

Whitehorse, YK 

Y1A 5W1 

  

 

 

Invoice ID00633_1                                

Date: 6th July, 2012 

Geophysical Survey for Placer Investigation 6
th

 July 2012 
Target: Inspection of sedimentary stratigraphy and bedrock depth/topography 

Method: 2D Resistivity: Measuring Line_01 

Location: Maisy May Creek drainage system, Dawson Mining District, 115O/07P 

                 on Placer Lease ID 00933  

 

Quantity Description Amount $CAN 

Mob/Demob 

1 1/3 days Vehicle $ 70.-- / day 93.33 

306 Km $ 0.55 / km (1/3 share) 56.10 

1 day Access + Inspection of ground   

$ 350.-- / day, operator + $ 250.--/Day field assistant 

(1/3 share) 

200.-- 

 

Geophysical Survey 

1 day Geoelectrical 2D-Resistivity imaging system + Survey leader 

$ 880.-- / day 

880.-- 

1 day Field Assistant $ 250.-- 250.-- 

1/3 day Data Processing, First Documentation $ 350.-- / day 116.66 

1 day Writing report , $ 350.-- / day 350.-- 

 Printing / Binding /Shipping 60.-- 

NET Amount      $ 2006.09 

GST Number 846363216RT0001 G.S.T. (5%)      $ 100.30 

Total Due $ 2 106.39 
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