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1.0  INTRODUCTION 
This Technical Memo outlines and documents the results of efforts completed under 
Phase 012, Low-level Thermal Infrared (TIR) Survey, for Yukon Energy Corporation 
(YEC), as part of the Yukon Geothermal Project (EBA project W23101159).  The work 
associated with this phase was initially proposed as a follow-up in the context of an overall 
‘proof of concept’ approach initiated in Phase 011, Satellite Image Survey. Phase 011 
involved using satellite thermal data to facilitate the identification of potential thermal 
anomalies at a regional scale in the Yukon. Potential thermal anomalies identified from 
satellite imagery were reviewed in the context of regional and local geologic information by 
the Project Team geologist, Jack Dennett, EBA Whitehorse. Mr. Dennett selected the most 
promising anomalies in each Study Area (Figure 1) as candidates for a finer level of 
assessment using a short-wave TIR camera system. 

For Phase 012, Spectrum Infrared Ltd., Calgary, Alberta, was contracted to conduct 
helicopter thermal infrared (TIR) surveys of the selected targets in each Study Area. The 
objective of the surveys was to test the application of short-wave thermal infrared (TIR) 
imaging in identifying and confirming thermal anomalies identified from the satellite image 
analysis. The surveys were conducted from June 9 - 15, 2009. Figure 1 shows the locations 
of the five study areas. 

2.0  DATA ACQUISITION AND ANALYSIS METHODS 
The project TIR data acquisition team consisted of George Carlson, Senior Scientist, EBA, 
Kelowna, British Columbia; Grant Eliuk, Spectrum Infrared, Ltd, Calgary, Alberta, and the 
helicopter pilot, Ben Tanner, Trans North Helicopters, Whitehorse, Yukon. A safety 
briefing was completed prior to each helicopter survey flight. At the first pre-flight briefing, 
the pilot was instructed how to position the aircraft to allow data acquisition while in flight. 
Following each flight, a meeting was held with the pilot and team to discuss the recent flight 
and any required adjustments.   

Each day’s flight plan was developed and discussed prior to the flight.  As noted above, 
areas identified for TIR data acquisition had been selected from an analysis of satellite data 
and screened by the project geologist, Jack Dennett, EBA, Whitehorse. Mr. Dennett 
selected areas thought to correspond with favourable geologic features, i.e. faults, known 
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hot springs. The flight lines were arranged to allow imaging of the selected areas, as well as, 
several additional mapped satellite thermal anomalies along the flight routes. 

A Trimble XT GPS was used to record each survey flight path. The TIR data was acquired 
with a P660 SC FLIR Infrared Camera System (specifications provided in Appendix A). The 
thermal data acquired by the P660 was recorded on a Sony 505 digital camera DVD. Table 
1 provides a breakdown of the dates, flight times, existing weather conditions, altitude, and 
notes for each study area. 

TABLE 1: TIR DATA ACQUISITION PARAMETERS 
STUDY 
AREA 

DATE TIMES 
(sunrise) 

WEATHER1 
T°G / T°A / RH / V / E 

ALTITUDE 
(ft ASL) 

NOTES 

Whitehorse 9 June 02:40 – 04:40 
(04:32) 

11.7 / 5 / 38 / U / 
0.95 

7,500– 9,500 Recorded 2 data 
disks. 

Jarvis 11 June 02:32 – 04:39 
(04:39) 

11 / 6 / 45 / U / 0.95 6,000– 8,000 Recorded 1 data 
disk. 

McArthur 13 June 10:59 – 13:24 
(03:50) 

11.7 / 3 / 90 / 20 / 
0.95  

4,000– 6,000 Morning flight 
scrubbed, rain, low 
ceiling. Cool 
temps/overcast 
allowed later flight. 
Recorded 2 data 
disks.  

Volcano 14 June 00:32 – 02:25 
(03:49) 

7.3 / 3 / 62 / U / 0.95 5,100– 7,000 Recorded 1 data 
disk. 

Nash 
Creek 

15 June 01:00 – 03:11 
(03:49) 

11 / 3 / 40 / U / 0.95 6,000– 6,100 Recorded 1 data 
disk. 

1 Weather: T°G = Ground Temperature; T°A = Ambient Air Temperature; RH = Relative Humidity, V = 
Visibility (U = Unlimited); E = Emissivity. 

Following each flight, the raw footage recorded on the DVD was reviewed to insure 
complete data recording and quality. Areas identified on the recordings as potential thermal 
anomalies or areas of interest were identified and noted for follow-up during post-
processing analysis. Post-processing was completed using FLIR proprietary software to scan 
the recorded images and separate obvious heat signatures due to solar gain (heating of the 
earth's surface then releasing that heat during cooler periods). The data were further 
analyzed using the FLIR software to adjust level and span, or thermal focus, to facilitate 
interpretation of the remaining anomalies. 

To separate and prioritize thermal anomalies deemed of interest for further assessment, 
each anomaly was analyzed for: 

• type of local “thermal pattern”, or physical configuration in comparison to surrounding 
geomorphology (qualitative assessment by experienced thermographer); 

• relative size; 
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• temperature differences from calculated ground temperatures (quantitative assessment); 
and, 

• relationship to geologic features (i.e. faults, folds, hot springs). 

Figures 2 to 6 are maps of each Study Area showing the recorded flight lines and potential 
thermal anomalies surveyed. Table 2 provides a summary of the thermal anomalies surveyed 
by study area, (respective map figure reference provided); altitude and heading the 
information was recorded; and comments.   

TABLE 2: SUMMARY OF TIR SURVEY 

Study Area (figure #) 
Thermal 
anomaly 
assessed 

Date Altitude (Ft ASL) / 
Heading Comments 

WH-1 8000/NNW Anomaly due to solar gain 
WH-2 9,500/SW Anomaly due to solar gain 
WH-3 8,500/NE Anomaly due to solar gain 
WH-4 7,800/SW  
SA-1 9,500/SW Anomaly due to solar gain 
SA-2 9,400/SW Anomaly due to solar gain 
SA-3 9,400/WNW Anomaly due to solar gain 
SA-4 8,500/NE Anomaly due to solar gain 
SA-5 8,500/NE Anomaly due to solar gain 
SA-6 7,800/NE  

Whitehorse (Fig. 2) 

SA-7 

9 June 

7,500/NE Anomaly due to solar gain 
 

J-1 8,000/SE  
J-2 7,500/SSE Anomaly due to solar gain 
J-3 7,500/SE Anomaly due to solar gain 

SA-1 7,500/SE  
SA-2 7,800/NNE  
SA-3 8,000/NNE  
SA-4 8,000/NE Anomaly due to solar gain 
SA-5 8,000/ENE Anomaly due to solar gain 

Jarvis (Fig. 3) 

Previous 
water 

sampling 
area 

11 June 

6,000/SE Area where water samples 
were collect in 2008. 

 

McA-1 6,000/SE  
McA-2 5,900/SE Anomaly due to solar gain 
McA-3 5,500/SSE Anomaly due to solar gain 
McA-4 5,500/ENE  

McArthur (Fig. 4) 

McA-5 

13 June 

5,000/E  
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TABLE 2: SUMMARY OF TIR SURVEY 

Study Area (figure #) 
Thermal 
anomaly 
assessed 

Date Altitude (Ft ASL) / 
Heading Comments 

McA-6 N/A Low fuel did not survey 
McA-7 4,000-4,600/SSE  
McA-8 5,500/NE Anomaly due to solar gain 
SA-1 5,900/SE Anomaly due to solar gain 
SA-2 6,000/E Anomaly due to solar gain 
SA-3 5,100/ESE Anomaly due to solar gain 
SA-4 5,000/E  
SA-5 5,500/NE Anomaly due to solar gain 

Hot Springs 4,900-5,600/E  
 

VM-1 14 June 6,500/E  
VM-2  5,100/ESE  
SA-1  5,400/E  
SA-2  5,300/SE  
WS-1  7,000/SW  

Volcano Mt (Fig. 5) 

WS-2  5,400/E  
 

NC-1 6,000/E Anomaly due to solar gain 
NC-2 6,100/E  
NC-3 6,100/N  
NC-4 6,000/NNE Anomaly due to solar gain 
NC-5 6,000/NNE  
NC-6 6,000/NNE  
SA-1 6,200/NE  
SA-2 6,000/E Anomaly due to solar gain 

Nash Creek (Fig. 6) 

SA-3 

15 June 

6,100/ENE  

3.0  ANALYSIS AND RESULTS 
Table 3 provides a breakdown by study area of the results for each anomaly assessed during 
post-processing. The GPS location provided for each anomaly in the table was recorded by 
the FLIR P660 camera system and represents the position of the helicopter at that time. A 
ranking as to the potential for the anomaly to be associated with a thermal feature, or 
priority for further assessment, was assigned to each anomaly based on the criteria 
presented in Section 2.0 above. If the anomaly was due to ‘solar gain’, it is noted in the 
table. “Thermogram Number” in the table refers to the respective thermogram, or recorded 
thermal image, for the anomaly listed and discussed in Appendix B. 
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TABLE 3: BREAKDOWN OF THERMAL ANOMALIES SCANNED IN EACH STUDY AREA 

Study Area Thermogram # 
(Anomaly) Priority #1 GPS Latitude GPS Longitude Notes 

# 1  3 60.298765 135.363722 Point of 
interest 

found along 
flight line. 

#2 (WH - 2) 0 No GPS Recorded at this position Solar Gain 
#3 (WH - 3) 0 60.430927 135.229327 Solar Gain 
#4 (WH - 4) 1 60.3873467 135.229327  

Whitehorse 

#5 (Satellite 
Anomaly - 6) 

2 60.3722633 135.210608  

# 6 (J - 1) 1 60.8822683 138.608238  
# 7 (Satellite 
Anomaly – 1) 

2 60.6978483 138.06811 

# 8 (Satellite 
Anomaly - 1) 

1 60.6926083 138.047317 

Large 
anomaly, 
priorities 
changed 

along feature.
# 9 (Satellite 
Anomaly – 2) 

2 60.6741633 137.78878  

# 10 (J – 2) 0 60.60698 137.680285 Solar Gain 
# 11 (J – 2) 0 60.599875 137.681438 Solar Gain 

# 12(Satellite 
Anomaly – 3) 

1 No GPS recorded at this position 

# 13 (Satellite 
Anomaly – 3) 

1 60.4875233 137.318122 

Large 
anomaly 

extending 
over several 

km. 

Jarvis 

# 14 Water 
Samples 
Location 

- 60.57623 137.325975 Area where 
samples 

collected. 
# 15 (Mc – 1) 1 63.0331883 134.826967  
# 16 (Mc – 4) 1 63.025705 134.897488  
# 17 (Mc – 5) 3 62.878035 135.190442  
# 18 (Satellite 
Anomaly – 4) 

2 62.8866667 135.08249  

# 19 (Satellite 
Anomaly – 4) 

2 62.9002917 134.983615  

# 20 (Mc – 7) 3 62.9006883 135.814323  

McArthur 

# 21 
(McArthur Hot 

Springs) 

1 63.0713467 135.70885  
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TABLE 3: BREAKDOWN OF THERMAL ANOMALIES SCANNED IN EACH STUDY AREA 

Study Area Thermogram # 
(Anomaly) Priority #1 GPS Latitude GPS Longitude Notes 

# 22 (VM – 1) 1 62.92501 137.446843  
# 23 Previous 
Water Samples 

2 62.9113983 137.446845 Area where 
samples 

collected in 
2008. 

# 24 (VM – 1) 3 62.8774483 137.42167 Large 
anomaly, 
priorities 
changed 

along feature.
# 25 (Satellite 
Anomaly – 1) 

3 62.856067 137.27761  

# 26 (Satellite 
Anomaly – 2) 

2 62.841233 137.315953  

Volcano Mt 

# 27 (VM – 2) 2 62.7499783 137.283248  
# 28 (Satellite 
Anomaly – 1) 

2 

# 29 (Satellite 
Anomaly – 1) 

3 

# 30 (Satellite 
Anomaly – 1) 

1 

Large 
anomaly, 
priorities 
changed 

along feature.

# 31 (NC – 5) 2  
# 32 (NC – 5) 2  
# 33 (NC – 6) 1  
# 34 (Satellite 
Anomaly – 3) 

2  

# 35 (NC – 2) 0 

See Figure 6 
 

No GPS satellites, 
no positions 

recorded. 

Solar Gain 
# 36 (NC – 2) 2 64.4974833 134.75154  
# 37 (NC – 2) 3 64.4986133 134.748773  
# 38 (NC – 3) 1 64.4992567 134.741755  
# 39 (Satellite 
Anomaly – A) 

2 64.476525 134.72804 

# 40 (Satellite 
Anomaly – B) 

1 64.4818083 134.727488 

# 41 (Satellite 
Anomaly – C) 

2 64.4482882 134.639702 

Nash Creek 

# 42 (Satellite 
Anomaly – D) 

2 64.4482333 134.629925 

Anomalies 
recorded 
outside 

original study 
area. 

1Priority #: 1 = High, 2 = Moderate, 3 = Low     
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For the thermograms provided in Appendix B, thermal anomalies or areas of thermal 
activity identified from the TIR helicopter survey data are delineated and labelled ‘Ar’ on 
each thermogram.  These polygons outline the general patterns of potential thermal activity 
in the area surveyed, which is known as ‘qualitative infrared analyses’. The crosshairs on 
each thermogram identify several points where absolute ground temperatures were 
calculated (Sp) during post-processing. In some cases, a temperature difference (rise) from a 
reference Sp is reported in the respective discussion.  This process is referred to as 
‘quantitative infrared analyses’.  The associated discussion with each thermogram highlights 
and describes the thermal anomalies observed and the results of the post-processing 
analysis.  

A Google Earth icon appears at the bottom left under the majority of thermogram figures. 
This is a hyperlink that will take the reader to the GPS spatial location of that thermogram 
in Google Earth. To use this feature the reader’s computer must be online. For those 
thermograms without a Google Earth link, a GPS location lock could not be obtained due 
to satellite configuration. 

A DVD is provided with this report and contains video records of the TIR data acquired. 
The reader may be referred to specific “times” on the DVD that correspond to the anomaly 
being discussed.  

Please Note: The times shown on the video recordings are “Mountain Time”, one hour 
later than the actual time the data was recorded.  Also, the following 
acronyms appear in each frame and are defined below. 

DIST = Distance – parameter set at 1000 meters, maximum level. 

TREFL = Reflective ambient earth temperature – value confirms calibration 
while operating the TIR camera. 

E = Emissivity – parameter set at 0.95. 

4.0  CONCLUSIONS AND RECOMMENDATIONS 
Based on the results of the TIR surveys and data analysis conducted for this Phase, our 
conclusions and recommendations are as follows: 

• The use of a short-wave thermal infrared sensor did confirm potential thermal 
anomalies identified from the satellite image survey analysis. Because of differences in 
scale between the two sensors, the TIR-identified anomalies were more defined and 
exhibited features that cannot be seen at the scale of a satellite image. Also, the TIR data 
revealed additional thermal anomalies within the larger satellite-defined areas and did 
not reveal any anomalies outside these areas where scanned. 

• The TIR survey identified areas of thermal activity that could not be explained as ‘solar 
gain’ and may be associated with a geothermal heat source.  
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• The results have provided potential ‘targets’ for further study. We would recommend 
several anomalies be selected for ‘temperature profiling’ based on the results of the TIR 
survey, geophysical surveys, and geologic data. In general terms, the proposed 
methodology would involve measuring ground temperatures along a transect, across 
and perpendicular to the anomaly. This would provide a relatively quick and cost 
effective assessment of a sample of the potential thermal anomalies identified. Further 
recommendations for follow-up assessment of other TIR anomalies will be based on 
the results of this initial ground assessment of selected sample anomalies. 

 
Attachments: Figure 1 Study Areas 
 Figure 2 Whitehorse Area TIR Survey Results 
 Figure 3 Jarvis Area TIR Survey Results 
 Figure 4 McArthur Hot Springs Area TIR Survey Results  
 Figure 5 Volcano Mountain Area TIR Survey Results 
 Figure 6 Nash Creek Area TIR Survey Results 
 Appendix A P660 SC FLIR System Specifications 
 Appendix B Thermograms 
 
/tmkp 
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Thermogram # 1. Whitehorse Area – Point of Interest along Flight Line. 
Video reference 4:06:27 AM. 
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60.298765,-135.363722.kmz  
This thermogram shows a small area of interest labelled Ar1. This area was delineated during post-
processing based on temperatures and thermal pattern. Spot crosshairs (Sp) # 1, 2 and 3 are 
reference temperatures and Sp4 is the temperature of the thermal anomaly area. The temperature 
difference from Sp3 to Sp4 is a rise of 4.4 Deg C. There is a temperature rise of 1.8 deg C between 
Sp2 and the anomaly. Sp1 is associated with solar gain. The thermal pattern identified as Ar1 runs up 
the valley and has a thermal flare at the base (See ‘Mk’ label on thermogram). 

Due to the small area and small temperature differences we would prioritize this as # 3-Low.  This 
priority may change when other data is collected and applied. 
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Thermogram # 2. Whitehorse Area Anomaly WH –2 (Figure 2).  
Video reference 4:06:46 AM.   
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Ar2 and Ar3 are examples of solar gain.  
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Thermogram # 3. Whitehorse Area Anomaly # WH-4 (Figure 2), Alligator Lake Area.  
Video reference 4:12:24 AM.   
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60.4309267,-135.229327.kmz  
This thermogram reveals mottling thermal patterns that are indicative of moisture. The sharp 
temperature contrast between the different bodies of water alerted us to this area, as well as, the 
close proximity to the features shown in the next thermogram, # 4, and the general thermal patterns 
of this whole area (see video). This is an example of ‘qualitative infrared’ discussed earlier.  

The temperature rise as seen in the immediate area from Sp1 to Sp2 is 9.0 Deg C, (‘quantitative 
infrared’). 

The priority assigned to the feature in this thermogram is # 1-High. Further assessment is 
recommended.  
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Thermogram # 4. Whitehorse Area Anomaly # WH-4 (Figure 2), Alligator Lake Area.  
Video reference 4:16:11 AM.  
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60.3873467,-135.24513.kmz  
This thermogram reveals two warmer bodies of water and fairly large thermal patterns of the earth 
that surround these ponds and lead to the previous thermogram (#3). The ponds may contain 
stagnant surface water, which would explain the warmer temperatures. Further study is required to 
determine the cause of the warmer temperature readings. Reader is also referred to the video. 

Within the immediate area, the temperature rise from Sp3 to Sp1 is 8.0 Deg C, and from Sp3 to Sp2 
is 7.3 Deg C.  

This area was assigned a priority of # 1-High, further assessment is recommended. 
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Thermogram # 5. Whitehorse Area Satellite Anomaly – 6 (Figure 2), Alligator Lake Area.  
Video reference 4:16:34 AM.  
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60.3873467,-135.24
513.kmz  

This thermogram reveals an oxbow which is warmer than the surrounding area, yet the thermal 
patterns do not carry into the slow flowing creek next to the anomaly. The oxbow may contain 
stagnant surface water, which would explain the warmer temperatures. Further study is required to 
determine the cause of the warmer temperature readings. The temperature rise is 8 Deg C. as 
measured from reference SP2. 

This feature was assigned a priority of # 2-Moderate. Further assessment may be warranted. 
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Thermogram # 6. Jarvis Area – Alluvial Fan of Anomaly # J –1 (Figure 3). 
Video reference 3:24:09 AM. 
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60.599875,-137.681
438.kmz  

This thermogram reveals an area of warmer ponds next to the lake (black body on left side of 
thermogram). The large thermal pattern anomalies within the valleys above this fan could not be still 
recorded (captured as a thermogram) because of our altitude. The reader is referred to the video for 
a qualitative overview of this area. 

The temperature rise from Sp2 to Sp1 is 9.1 Deg C., and from Sp2 to Sp3 is 9.3 Deg C. 

Assigned priority for this area is # 1-High, it should be reviewed in the context of other data. 
Further investigation is recommended. 
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Thermogram # 7. Jarvis Area Satellite Anomaly – 1 (Figure 3). 
Video reference 3:44:09 AM. 
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60.6978483,-138.06
811.kmz  

 This thermogram reveals area Ar2 as a point of interest. Since the thermal patterns are on both 
sides of the valleys and extend deep into the valleys, solar gain is ruled out. 

The temperature rise from reference Sp5 to Sp1 is 6.3 Deg C., and SP2, 3 and 4 are within a few 
degrees of that temperature rise. 

This feature was assigned a priority of # 2-Moderate. Further assessment may be warranted. 
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Thermogram # 8. Jarvis Area Satellite Anomaly – 1 (Figure 3).  
Video reference 3:45:05 AM.  
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60.6926083,-138.04
7317.kmz  

This thermogram shows a large area of thermal activity labelled Ar3. Please note that the water 
around the ‘Sp’ labels is brighter, which could suggest warmer temperatures. 

The temperature rise from reference Sp3 to SP1 is 6.0 Deg C.; and from Sp3 to Sp2 the temperature 
rise is 5.5 Deg C. 

Assigned priority for this area is # 1-High, it should be reviewed in the context of other data. 
Further investigation is recommended. 
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Thermogram # 9. Jarvis Area Satellite Anomaly – 2 (Figure 3).  
Video reference 3:50:57 AM.  
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60.6741633,-137.78
878.kmz  

This may be a large area of thermal activity. The areas that are labelled Ar4 and Ar5 may be solar 
gain, whole or in part. However, the other thermal mottling patterns within this thermogram may be 
indicative of geothermal activity.  

The temperature rise from reference Sp3 to SP1 is 3.7 Deg C. and from Sp3 to Sp2 is 2.9 Deg C.  

This feature was assigned a priority of # 2-Moderate due to the large area of thermal activity seen on 
the thermogram and the temperature increases. Further assessment may be warranted. 
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Thermogram # 10. Jarvis Area Anomaly # J – 2 (Figure 3). 
Video reference 4:00:07 AM 
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60.60698,-137.6802
85.kmz  

 This thermogram shows a good example of solar gain. 
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Thermogram # 11. Jarvis Area Anomaly # J – 2 (Figure 3). 
Video reference 4:00:23 AM. 
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Close up of solar gain example in Jarvis area # J – 2,  



W23101159.012 
 

  12 
 

Appendix B Thermograms.doc 

Thermogram # 12. Jarvis Area Satellite Anomaly – 3 (Figure 3). 
Video reference 4:14:04 AM. 
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60.4875233,-137.31
8122.kmz  

This thermogram shows thermal activity within Ar6 and Ar7, with thermal patterns on both sides of 
the valleys and deep into the valleys. This may be an area with considerable thermal activity. This 
area is also connected to the areas shown on Thermogram # 13. 

The reference temperature at Sp5 indicates a rise of 8.3 Deg C at Sp1. This represents the highest 
temperature rise in this area. 

Assigned priority for this area is # 1-High, due to a large area of thermal activity and a significant 
temperature rise; it should be reviewed in the context of other data. Further investigation is 
recommended. 
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Thermogram # 13. Jarvis Area Alluvial Fan at Satellite Anomaly – 3 (Figure 3). 
No video reference; still image acquired looking up the valley from the opposite 
side of Kathleen Lake.  
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60.57623,-137.3259
75.kmz  

This thermogram also reveals a large area of thermal activity which is connected to the features 
shown on Thermogram # 12. The thermal patterns are on both sides of the valley and are not due 
to solar gain. 

The temperature rise from Sp2 to Sp1 is 7.2 Deg C. 

Assigned priority for this area is # 1-High; it should be reviewed in the context of other data. 
Further investigation is recommended. 
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Thermogram # 14. Jarvis Area Water Samples Location (Figure 3).  
Video reference 4:52:11 AM. 

 
This thermogram is for documentation only, showing the area where water samples have been 
collected. 
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Thermogram # 15. MacArthur Area Anomaly # Mc – 1 (Figure 4).  
Video reference 11:53:51 AM.  
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63.0331883,-134.82
6967.kmz  

This thermogram reveals vein-like thermal patterns that may be indicative of thermal activity. 

The crosshair Sp1 is a reference point to Sp2 and the temperature rise is 5.6 Deg C.  

Assigned priority for this area is # 1-High, due to a large area of thermal activity and a significant 
temperature rise; it should be reviewed in the context of other data. Further investigation is 
recommended. 
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Thermogram # 16. MacArthur Area Anomaly # Mc – 4 (Figure 4).  
Video reference 11:52:51 AM. 
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63.025705,-134.897
488.kmz  

This thermogram shows vein-like thermal patterns, labelled Ar2 that may be indicative of thermal 
activity  

The temperature increase from the Sp2 reference point to Sp1 is 5.7 Deg C.  

Assigned priority for this area is # 1-High, due to the pattern of thermal activity and temperature 
rise; it should be reviewed in the context of other data. Further investigation is recommended.  



W23101159.012 
 

  17 
 

Appendix B Thermograms.doc 

Thermogram # 17. MacArthur Area Anomaly # Mc – 5 (Figure 4).  
Video reference 12:17:02 PM. 
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62.878035,-135.190
442.kmz  

This thermogram reveals a small vein-like thermal pattern, labelled Ar3 that may be indicative of 
thermal activity.  

The temperature rise from reference Sp1 to Sp2 is 4.3 Deg C.  

Priority assigned to this anomaly is # 3-Low, due to the small size of the thermal pattern and the 
low temperature rise. 
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Thermogram # 18. MacArthur Area Satellite Anomaly – 4 (Figure 4).  
Video reference 12:19:02 PM. 
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62.878035,-135.190
442.kmz  

This thermogram reveals vein-like thermal patterns that may be indicative of thermal activity. 

The temperature rise from reference Sp1 to Sp2 is 5.5 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the size of the thermal patterns and the 
temperature rise. 
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Thermogram # 19. MacArthur Area Satellite Anomaly – 4 (Figure 4).  
Video reference 12:20:42 PM. 
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62.878035,-135.190
442.kmz  

This thermogram reveals vein-like thermal patterns that may be indicative of thermal activity. 

The temperature rise from reference Sp1 to Sp2 is 5.8 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the size of the thermal patterns and the 
temperature rise. 
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Thermogram # 20. MacArthur Area Anomaly # Mc – 7 (Figure 4).  
Video reference 1:04:47 PM. 
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62.9006883,-135.81
4323.kmz  

This thermogram reveals vein-like thermal patterns that may be indicative of thermal activity. 

The temperature rise from reference Sp1 to Sp2 is 4.8 Deg C. 

Priority assigned to this anomaly is # 3-Low, due to the small size of the thermal pattern and the 
low temperature rise. 



W23101159.012 
 

  21 
 

Appendix B Thermograms.doc 

Thermogram # 21. MacArthur Hot Springs (Figure 4).  
Video reference 1:16:04 PM. 
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63.0713467,-135.70
885.kmz  

This thermogram shows the heat signature of the McArthur Hot Springs. Please note the vein-like 
thermal patterns and mottling patterns within the area of Ar7. 

The temperature rise from Sp1 to reference Sp2 is 33.3 Deg C. 

This area has a priority # 1-High due to the surface hot springs, type of thermal patterns and the 
temperature rise.  
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Thermogram # 22. Volcano Mountain Area Anomaly # VM – 1 (Figure 5).  
Video reference 1:38:18 AM. 
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62.92501,-137.4468
45.kmz  

This thermogram reveals a large area of thermal activity (Ar1) with vein-like and mottling patterns. 

The reference Sp2 to Sp1 temperature rise is 6.6 Deg C.  

Assigned priority for this area is # 1-High, due to the pattern and size of thermal activity and 
temperature rise; it should be reviewed in the context of other data. Further investigation is 
recommended. 
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Thermogram # 23. Volcano Mountain Area, Water Samples Location (Figure 5).  
Video reference  1:44:22 AM 
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62.9113983,-137.45
343.kmz  

This thermogram reveals a smaller thermal pattern (Ar2) within a larger thermal pattern labelled Ar3.  

Please note the slight mottling patterns of the larger Ar3. 

The temperature rise from reference Sp3 to Sp1 is 7.0 Deg C.  

Priority assigned to this anomaly is # 2-Moderate due to the weaker vein-like and mottling thermal 
patterns. 
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Thermogram # 24. Close-up view of Volcano Mountain Area Anomaly # VM – 1 (Figure 5).  
Video reference 1:47:32 AM. 
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62.8774483,-137.42
1697.kmz  

This thermogram shows minor mottling thermal patterns which may be indicative of thermal 
activity. 

The temperature rise from reference Sp1 to Sp3 is 4.6 Deg C. 

Priority assigned to this anomaly is # 3-Low, due to the lack of mottling and veins in the thermal 
pattern and the low temperature rise. 



W23101159.012 
 

  25 
 

Appendix B Thermograms.doc 

Thermogram # 25. Volcano Mountain Area Satellite Anomaly – 1 (Figure 5).  
Video reference 1:51:08 AM. 
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62.8576067,-137.27
761.kmz  

This thermogram shows slight mottling patterns and slight vein-type patterns within AR4. 

The temperature rise from reference Sp1 to Sp3 is 4.0 Deg C. 

Priority assigned to this anomaly is # 3-Low, due to minor mottling and minor vein-like thermal 
patterns and the low temperature rise. 
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Thermogram # 26. Volcano Mountain Area Satellite Anomaly – 2 (Figure 5).  
Video reference 1:53:35 AM. 
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62.8401233,-137.31
5953.kmz  

This thermogram reveals slightly mottled and vein-like thermal patterns, and a body of water that 
shows warmer patterns. 

The temperature rise from reference Sp3 to Sp2 is 7.6 Deg C., and from Sp3 to Sp1 is 4.5 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the warmer body of water and large area of 
thermal patterns in Ar5. 
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Thermogram # 27. Volcano Mountain Area Anomaly # VM – 2 (Figure 5).  
Video reference 1:58:44 AM. 
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62.7499783,-137.28
3248.kmz  

This thermogram shows a large area of thermal activity; however the thermal signatures along the 
outcrops are probably due to solar gain. Vein-like thermal patterns are present within the area 
labelled Ar6. Also note the thermal patterns spread to the back of this ridge and to the base of the 
ridge.  

The temperature rise from reference Sp3 to Sp2 is 3.9 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the large area, weaker vein-like patterns and 
temperature rise. 



W23101159.012 
 

  28 
 

Appendix B Thermograms.doc 

Thermogram # 28. Nash Creek Area Satellite Anomaly – 1 (Figure 6). 
Video reference 2:01:06 AM. 
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This thermogram reveals vein-like and mottling thermal patterns that may be indicative of thermal 
activity. 

The temperature rise from reference Sp1 to Sp2 is 6.5 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the vein-like patterns and temperature rise. 
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Thermogram # 29.  Nash Creek Area Satellite Anomaly – 1 (Figure 6). 
Video reference 2:01:37 AM. 

Sp2:temp 8.5

Ar2

Sp1:temp 5.4

6.0

9.3 °C

7

8

9

 
This thermogram shows slight vein-like thermal patterns, as well as some mottling patterns. Please 
note the brighter areas in the deeper part of the valleys. 

The temperature rise from reference Sp1 to Sp2 is 3.1 Deg C. 

Priority assigned to this area is # 3-Low, due to the weak thermal patterns and the low temperature 
rise. 
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Thermogram # 30. Nash Creek Area Satellite Anomaly – 1 (Figure 6). 
Video reference 2:02:15 AM. 
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This thermogram shows mottling thermal patterns and vein-like patterns over a fairly large area 

The temperature rise from Sp1 to Sp2 is 5.8 Deg C. Please note that the temperature rise in this case 
is the difference in temperature of the mottling patterns. 

Assigned priority for this area is # 1-High, due to the pattern and size of thermal activity and 
temperature rise; it should be reviewed in the context of other data. Further investigation is 
recommended. 
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Thermogram # 31. Nash Creek Area Anomaly # NC – 5 (Figure 6). 
Video reference 2:04:03 AM. 
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This thermogram reveals mottling thermal patterns that cover a large area and also occur on all sides 
of the valleys, this may be indicative of thermal activity. 

The temperature rise from Sp1 to Sp2 is 6.5 Deg C. 

Even with the promising features noted, the priority assigned to this anomaly is # 2-Moderate as the 
brighter spots may be solar gain. 



W23101159.012 
 

  32 
 

Appendix B Thermograms.doc 

Thermogram # 32. Nash Creek Area Anomaly # NC – 5 (Figure 6). 
Video reference 2:04:15 AM.  
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This thermogram shows vein-like thermal patterns, some of which are deep within the valleys (see 
arrow). Some of the brighter areas may be due to solar gain. 

The temperature rise from reference Sp2 to Sp1 is 6.7 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the large area and thermal patterns. 
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Thermogram # 33. Nash Creek Area Anomaly # NC – 6 (Figure 6).  
Video reference 2:04:55 AM. 
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This thermogram shows defined vein-like thermal patterns in the area marked Ar7. The area of Ar6 
reveals thermal patterns that seem to be related to Ar7 but do not appear as vein-like. 

The temperature rise from reference Sp2 to Sp1 is 3.9 Deg C. 

Assigned priority for this area is # 1-High, due to the strong thermal patterns; it should be reviewed 
in the context of other data. Further investigation is recommended. 
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Thermogram # 34. Nash Creek Area Satellite Anomaly – 3 (Figure 6). 
Video reference 2:05:32 AM. 
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This thermogram reveals vein-like thermal patterns that are fairly area specific, the thermal patterns 
also seem to continue into the valley above the Ar marked areas shown by the bright spots in the 
top of the valley. 

The temperature rise from reference Sp2 to Sp3 is 5.6 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the small areas of thermal activity and lack 
of activity in the main valley bottom. 
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Thermogram # 35. Nash Creek Area Anomaly # NC-2 (Figure 6).  
Video Reference 2:07:54 AM. 
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This thermogram shows solar gain in the brighter areas of the rock outcrops. 
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Thermogram # 36. Nash Creek Area Anomaly # NC-2 (Figure 6).  
Video reference 2:10:12 AM. 
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64.4974833,-134.75
154.kmz  

This thermogram reveals defined mottling patterns that may be indicative of thermal activity. 

The temperature rise from reference Sp2 to Sp1 is 4.4 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the strong signature of the thermal 
patterns. 
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Thermogram # 37. Nash Creek Area Anomaly # NC-2 (Figure 6).  
Video reference 2:10:38 AM. 
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64.4974833,-134.75
154.kmz  

This thermogram shows vein-like thermal patterns that occur on all sides of the mountain. This may 
or may not be solar gain in some of the areas, Sp2 for example. 

The temperature rise from reference Sp3 to Sp2 is 3.6 Deg C. 

Priority assigned to this area is # 3-Low, due to the weak thermal patterns and the low temperature 
difference. 
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Thermogram # 38. Nash Creek Area Anomaly # NC – 3 (Figure 6).  
Video reference 11:09 AM. 
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64.4992567,-134.74
1755.kmz  

This thermogram reveals vein-like thermal patterns that may be indicative of thermal activity. 

The temperature rise from reference Sp3 to Sp2 is 6.8 Deg C. 

Assigned priority for this area is # 1-High, due to the strong thermal patterns, temperature, and 
warm water body; it should be reviewed in the context of other data. Further investigation is 
recommended. 
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Thermogram # 39. Nash Creek Area Offsite (outside study area boundary) Satellite Anomaly – A 
(Figure 6). Video reference 2:18:14 AM. 
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64.476525,-134.728
04.kmz  

This thermogram shows a large area of thermal patterns extending up both sides of the valley. The 
brighter area labelled Sp2 may be solar gain. 

The temperature rise from reference Sp4 to Sp3 is 3.7 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the weaker thermal patterns and lower 
temperature difference. 
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Thermogram # 40. Nash Creek Area Offsite (outside study area boundary) Satellite Anomaly – B 
(Figure 6). Video reference 2:18:30 AM.  
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64.4818083,-134.72
7488.kmz  

This thermogram reveals an area of strong vein-like thermal patterns. 

The temperature rise from reference Sp3 to Sp2 is 6.7 Deg C. 

Assigned priority for this area is # 1-High, due to the strong thermal patterns and temperature; it 
should be reviewed in the context of other data. Further investigation is recommended. 
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Thermogram # 41. Nash Creek Offsite (outside study area boundary) Satellite Anomaly – C 
(Figure 6). Video reference 2:23:16 AM.  
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64.4483883,-134.63
9702.kmz  

This thermogram show a large area of thermal patterns, however they are fairly weak and not vein-
like. 

The temperature rise from reference Sp2 to Sp1 is 5.5 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the temperature difference even though the 
thermal patterns are weaker. 
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Thermogram # 42. Nash Creek Area Offsite (outside study area boundary) Anomaly – D (Figure 6). 
Video reference 2:23:30 AM. 
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64.4482333,-134.62
9925.kmz  

This thermogram reveals a small area of vein-like thermal patterns. 

The temperature rise from reference Sp2 to Sp1 is 7.4 Deg C. 

Priority assigned to this anomaly is # 2-Moderate due to the strong the thermal patterns and 
temperature difference in a small area. 




