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TDEM and Aeromagnetic Airborne Survey 

Data Analyses and Modeling  

This study divides the survey into  six parts; 

  

North Central (blue):   Pgs 3 - 23 

Central (green):   Pgs  25  

East (orange):  Pgs 26-36 

South Central  (yellow):  Pgs 37-38 

South West (blue green):   Pgs 39-43 

Main Zone (light brown):  Pgs 44- 54 
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Xcite TDEM Survey Fay Lake                     North Central Area 
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Early Time Vertical Component, Ch10 Bz 

At late early time for the vertical component, seven (7) anomalous areas are indentified. Area 7 could be 

extended to see if  the weaker response  to the SW is connected to the main anomalous area. These 7 areas will  

be studied and modeled individually later in this report. 
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Xcite TDEM Survey Fay Lake   North Central Area 

Ch21 Bz Early late time 

Early late time seen here may possibly indicate the areas of the most conductive material or the highest 

conductivity. Note that area 1 at the far west is very weak by this time compared to five of the other areas. 

Area 2 to the south over the lake has almost disappeared.  
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Xcite TDEM Survey Fay Lake  North Central Area 

Aeromagnetic data ï Total Field (TMI) upward continue to 125m  

 This particular study zone has an unusual magnetic response compared the remainder of the survey and indeed for this region 

NE of Flin Flon.  The data has been upward continued to 125m. This means that the data has been processed to a response that would have 

been expected had the magnetometer been flown at a height of 125m as opposed to the average of 80m in actuality. Performing this 

processing has two main advantages, first it minimizes the surficial response while exposes the magnetism of the deeper rocks  and thus 

separating the different structural materials.  Secondly, it has the advantage of removing  some of the airborne acquisition noise. 

 The boundaries between the magnetic rocks and the non-magnetic rocks are particularly sharp. But, the strength of the 

variation can be more than 1200 nT.  
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Xcite TDEM Survey Fay Lake      North Central Area 

Magnetic Horizontal Gradient in NNE direction (-17º) 

The horizontal gradient (derivative) is computed in the NNE direction which is the average azimuth of the 

survey lines. This gradient is useful for identifying boundaries between rocks of different materials. The 

high magnetic area could be associated with the one portion of the metasedimentary rocks. 
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Xcite TDEM Survey Fay Lake   North Central Area 

Magnetic Vertical Gradient  

The vertical gradient (derivative) of the magnetic data is computed.  The vertical derivative locates the principle areas 

of magnetization. Also, it helps identify the variation in depths. Larger negative values indicate deeper structures. From 

inversion, the depths to the pink values are about 150m. Again, the zones of high negative magnetic gradients appear 

correlated with the Mississippi metasedimentary rocks 
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Xcite TDEM Survey Fay Lake   North Central Area 

The Magnetic structure at 50m 

A slice of the magnetic inversion structure is shown at a depth of 50m. The units of susceptibility 

are in SI units. A bulk susceptibility of 0.13 is a strong magnetization suggesting the likelihood 

that the metasediments are mineralized. 
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Xcite TDEM Survey Fay Lake  North Central Area Target 1 
Ch13 Vertical Component Bz  

with magnetic underlay 

Decay Rate for Bz 

  (Ch8-18) with a maximum of 0.09msec 

Ch18 Horizontal Component Bx 

These two anomalies are indicated as 

pelites in information provided by the 

client.  They appear to be embedded in 

what is indicated as arkosic sandstone.  

 

Mid to late mid-time data indicates the 

structures as mostly vertical but 

slightly dipping towards the north. The 

Bx component (right figure) appears to 

indicate these as two distinct 

structures. 

 

The decay rate (late early to late mid-

time) indicates a very rapid decay 

constant.  This implies these are weak 

conductors. 
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Xcite TDEM Survey Fay Lake   North Central Area 
Target 1 

View from North West 

The models of the anomalies represent  the data from mid-time to  late time (Ch24).  Particularly, over the western anomaly NC T1B, 

there is additional flat lying conductive material of weaker conductivity. The flat lying, more weakly conductive material, decays more 

quickly that the sub-vertical structures and thus is not present at late time and is likely surficial material. 

 

While pelites are known to be highly resistive resistive in the laboratory when dry, they could be expected to be of low conductivity 

when wet particularly if coarse grained and depending upon the degree of metamorphism.  These are very weak conductors. 

Anomaly  NC T1A 

Strike Length: 300m 

Dip Extent: 300m 

Strike Angle: 85º East 

Dip Angle: 55º NNW 

Conductance: 4 S 

Depth to Top: 30m 

Depth to Bottom: 270m 

Anomaly  NC T1B 

Strike Length: 260m 

Dip Extent: 300m 

Strike Angle: 85º East 

Dip Angle: 55º NNW 

Conductance: 4 S 

Depth to Top: 30m 

Depth to Bottom: 270m 

Model Project to Surface 



8/4/2024 11 EIKON TECHNOLOGIES 

Xcite TDEM Survey Fay Lake   North Central Area 

Target 2 
Vertical Component, Bz, Ch3 with satellite image underlay 

It would appear that the early time response is caused by lake bottom sediments. 
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Xcite TDEM Survey Fay Lake   North Central Area 

Target 2 

As we move the view of the data to later times, there appears to be no conductors beneath the sediments.  

There is modest conductive material just to the east of the lake but only a weak conductor.  But, this conductor 

is along strike with Target 7 to the north east suggesting  The NE anomaly is over mapped Mississippi arkos 

and on the edge of mapped synvolcanic intrusions.  

Vertical Component, Bz, Ch22 with satellite image underlay 
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Xcite TDEM Survey Fay Lake   North Central Area Target 3&4 

Bz Ch23 

Target 3 and Target 4 are primarily observed on 

L1590 and L1530 respectively with a moderate 

high seen on L1540.  While there is still a 

reasonable response for both anomalies  at Ch23 

(above left) by Chn28 (right) only Target4 still has 

a detectable response. There appears to be 2 

additional anomalies to the north just outside the 

survey area. 

 

The horizontal component (Bx) shown on the 

right for Ch21, appears to show there may be a 

deeper structure connecting the 2 anomalies.  

Bz Ch28 

BxCh21 
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Xcite TDEM Survey Fay Lake   North Central Area 

Target 3&4 

There is weak magnetic response associated with both anomalies and in particular Target 4.  Stronger (also circular) 

magnetic anomalies appear at the very edge of the magnetic survey coincident with the EM responses in previous 

figures. This would appear to confirm the presence of 2 other anomalies just outside the survey. 

Bz Ch21 Contoured in back with aeromagnetics underlain 
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Xcite TDEM Survey Fay Lake   North Central Area Target 4 

View from South West 

The conductor is modest at only 13 Siemens. At the peak of the anomaly along L1530, the Bz becomes very noisy by Ch29. The 

top of  the target is very shallow with very little indication of interfering surficial material. 

Anomaly  NC T4 

Strike Length: 200m 

Dip Extent: 200m 

Strike Angle: 80º East of N 

Dip Angle: 75º SSE 

Plunge:  East 

Conductance: 13 S 

Depth to Top: 5m 

Depth to Bottom: 225m 

Model  with 

Bx Ch20 underlain 

Data vs. Model response including 

background response, L1530 Bx Ch 20.  
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Xcite TDEM Survey Fay Lake   North Central Area 

Ch30 Bz contours 

7 

5 

6 

Targets 5,6 and 7 

The data displayed is quite late in time eliminating any interference from lake bottom materials. Target 5 is small and entirely 

below the lake. Target 6 is larger and just off the lake. Target 7 is divided apparently into two sections, one over the lake but one 

off the lake. Target 5 and 6 are apparently shallow dipping while target 7 could be more vertical. 
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Xcite TDEM Survey Fay Lake   North Central Area Target 5 

Vertical Component, Bz, Ch28 late time 

Target 5 is beneath Lake Ponton at the northwest edge and on the edge of the claims. Target5 has a relatively strong response to 

Ch30 and still a coherent response to Ch35. are primarily observed on L1590 and L1530 respectively with a moderate high seen 

on L1540.  However, the response is primarily on one line, L1440 with a small response on L1430.  

 

The anomaly is on the edge of 2 magnetic domains but there is no specific magnetic response to this anomaly.  

Horizontal Component, Bx, Ch28 late time 
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Xcite TDEM Survey Fay Lake  North Central Area Target 5 
View from South   

This conductor is isolated from other anomalies.  The conductance is moderate at 25 Siemens. There is no 

associated magnetic response with this target. 

Anomaly  NC T5 

Strike Length: 170m 

Dip Extent: 140m 

Strike Angle: 68º East of N 

Dip Angle: 76º SSE 

Conductance: 25 S 

Depth to Top: 15m 

Depth to Bottom: 145m 

Data versus Model response including 

background response, L1440 Bz Ch 28.  

Model  projected to surface 
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Xcite TDEM Survey Fay Lake   North Central Area 

Target 6 
Bz Ch18 ï Geology with claim boundaries underlain 

Target 6 is to the NE of the survey just outside the edge of the claims.  Initially, the target appears to be striking along 

the survey line and dipping to the SW. There is a good coherent response down to Ch35 indicating a strong conductor.  

 

One unusual aspect of the resistivity structure around this anomaly is that the background resistivity of the hosting 

rocks changes from a surface resistivity of about 626 ɋm to 400 ɋm at about 60m depth. The data cannot resolve 

how deep this lower resistivity material extends. It is also possible that this is an indication of over smoothing the 

later time data during processing.  

Bx Ch21 ï 
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Xcite TDEM Survey Fay Lake    North Central Area Target 6 
View from South   

This conductor is isolated from other anomalies.  The conductance is more 

significant with a conductance o 30 Siemens. There is no associated magnetic 

response with this target. It is buried deeper  beneath the resistive top rock in 

the slightly less resistive basement. The response is seen predominantly one 

L1240, 1250 and 1260 but also has a slighter response on L1270 and L1230. 

Anomaly  NC T6 

Strike Length: 170m 

Dip Extent: 300m 

Strike Angle: 32º West of N 

Dip Angle: 15º SE 

Conductance: 30 S 

Depth to Top: 75m 

Depth to Bottom: 150m 

Data Bz Ch23 with outline of model 

projected to surface 
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Xcite TDEM Survey Fay Lake   North Central Area 
Target 7 

Bz Ch8 ï Geology with claim boundaries underlain 

Target 7 is underneath Ponton Lake but at the very southern edge.  Bz in early time (left figure), has a 

considerable response from the lake bottom sediments. By mid-times, the anomaly becomes isolated from the 

lake boundaries and appears to consist of two portions having the same strike.  However, upon modeling it is 

demonstrated that this is almost a perfectly vertical conductor! There is also an indication of a SW extension 

further south along strike. We have shown previously the coincidence of a magnetic response (pg6) and further 

on the following page. 

Vertical component ,  Bz Ch18 
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Xcite TDEM Survey Fay Lake   North Central Area 

Target 7 
Horizontal Bx Ch15 ï  

Geology with claim boundaries underlain 

The horizontal EM component, Bx, indicates more clearly the extension along strike to the SW. This extension disappears in the 

data at later times indicating either weaker conductive material or the structure is plunging to the SW. This EM response appears 

correlated to the boundary between the Mississippi metasediments and the Burnwood metasedimentary rocks. Both the strong 

response  (NC T7A) and the weaker response (NC T7B) will be modeled. 

 

The horizontal component appears correlated with a thin magnetic structure (dark blue) as shown in the right figure and 

highlighted with a light blue dashed line. The width of the magnetic structure as indicated by this thin blue response striking SW to 

NE has a thickness comparable to Burnwood sedimentary rocks shown in the geology map (left figure). 

 

Bx Ch15 ï aeromagnetics underlay 
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Xcite TDEM Survey Fay Lake   North Central Area 

Target 7 
View from South West 

These conductors are obviously quite vertical in their orientation thus suggesting some type of fracture or 

fault. The coincidence of a weak magnetic structure with the same strike might suggest a mixture of sulphides.  

Anomaly  NC T7A 

Strike Length: 500m 

Dip Extent: 480m 

Strike Angle: 65º East of N 

Dip Angle: 85º SE 

Conductance: 15 S 

Depth to Top: 24m 

Depth to Bottom: 500m 

Projection of model with aeromag underlay 

Anomaly  NC T7B 

Strike Length: 500m 

Dip Extent: 480m 

Strike Angle: 65º East of N 

Dip Angle: 85º SE 

Conductance: 5 S 

Depth to Top: 30m 

Depth to Bottom: 506m 

The two conductors follow the same strike. However, the SW 

anomaly T7B is much weaker in conductance than the NE anomaly. 

As such, the model for T7B is more approximate than the model for 

T7A. The model parameter, dip, is not well determined in this data 

for either conductor. The dip is almost vertical but not clear if  there 

is a single dip to the structure but indicates variation across the 

targets. 
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Xcite TDEM Survey Fay Lake  Central  and East Areas 

Late Time vertical component: Ch28 Bz 

North Central Anomalies 

East Anomalies 

Central Anomaly 
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Xcite TDEM Survey Fay Lake  Central Anomaly 

Late Time, Ch22 Bz 
Central Anomaly Geology Underlay 

This conductor is small and does not appear clearly in early times.  It is associated as per the geology map with a mafic schist. 

The cover rock is approximately 600 ɋm and is roughly 50m thick. The  basement resistivity cannot be determined from the 

data.  

 

The structure is relatively small both in strike and depth extent. The depth to top is indicated at 20m but the structure becomes 

larger with depth as indicated by the Bz response.  This thickening with depth cannot be modeled accurately. It is semi-vertical 

dipping SSE.  

Model Projection 

Anomaly  C T8 

Strike Length: 120m 

Dip Extent: 70m 

Strike Angle: 65º East of N 

Dip Angle: 65º South of E 

Conductance: 22 S 

Depth to Top: 20m 

Depth to Bottom: 83m 

View from South   
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Xcite TDEM Survey Fay Lake   East Area 

Vertical component, Ch8 Bz Ch15 Bz 

The early time data shows responses over several lakes. By Ch15,  four distinct 

anomalies appear. Only the NE part of anomaly 1 is over a lake. 
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