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ABSTRACT
Seismic reflections methods are a powerful tool to detect and image structures associated with VMS deposits. Seismic interferometry has recently been developed as a powerful, low-cost tool to process passive seismic data. In order to test the capability of seismic interferometry to image ore deposits in the crystalline rock environment approximately 300 hours of ambient noise data covering an area of 4 km² were acquired over the Lalor mining area, near Snow Lake, MB, Canada,. The interferometry survey consisted of 336 receivers installed in a grid comprising sixteen lines. The study area encompasses the Lalor deposit, a 27 Mt volcanogenic massive sulphide deposit located at a depth of ~500 m. In addition to the ambient noise survey, a larger 3D active source seismic survey was also acquired in the area and used to evaluate the interferometry results. An estimate of the seismic wave field (Green’s function) is retrieved by crosscorrelating the noise between all receiver locations in each hourly segment of passive seismic data. The crosscorrelated results are summed to generate ‘virtual’ shot gathers at each physical receiver location. The virtual data is processed along all 2D lines with conventional methods similar to those applied to active 3D data. The DMO-stacked section obtained reveals a number of events, some more coherent than observed on the active seismic section. Of particular interest is an event possibly associated with the massive sulphide deposit. A comparable event is also observed on the active seismic data. These results are encouraging and demonstrate the benefits of ambient noise measurements and interferometry in crystalline rock environment for mineral exploration purposes.
INTRODUCTION

The purpose of this study was to test and evaluate a new method of seismic exploration for ore deposits.  VMS deposits are good targets for seismic surveys due to the exotic body wave velocity and density of metallic minerals (sulphides). Whilst a number of studies have indicated 3-D seismic surveys similar to what is used for oil and gas exploration would be a useful complement to the exploration strategy of any resource company, a number of issues have prevented widespread adoption of the technique (see for example, Chergahi et al., 2012) .  A key factor inhibiting industry reception to seismic is the cost related to the deployment of seismic energy sources such as explosives or Vibroseis which must be both permitted and surveyed to exacting conditions. We seek to develop a new exploration methodology that does not require the deployment of specific energy sources, but instead utilizes the natural or man-made (ambient) noise sources either nearby or far from the survey area to perform the same or similar role. 

An active mine-site is a good location to test and develop methods that utilize ambient noise sources.  A number of studies have shown that an active mine site is a source of seismic energy due to both direct noise sources such as underground explosions and indirect sources such as mining induced seismicity (e.g. Snelling et al., 2013). These reverberations from these noise sources can be processed in such a manner that they appear as if they were generated from sources on the surface instead.  As such, they appear to be similar to data obtained from a traditional, far more expensive, surface 3D seismic survey. The specialized processing required is termed interferometry as we seek to cancel out (via interference) the reverberations from below the surface, leaving behind only those from the surface itself. Important to our proof-of-concept is the validation of the technique against other, similar, methods.  The new survey technique is evaluated against the information obtainable from a more traditional 3-D active source collected in the same area.
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Figure 1. Location map and general geology (After Galley et al, 2009).  Location of Fig.2 is identified in red outline. THO: Trans-Hudson Orogen.
GEOLOGIC SETTING

The Trans-Hudson Orogen (Fig. 1) is the result of oblique collision between the Superior and Hearne Archean terranes (Corrigan et al., 2009). Caught up in the orogeny in what is now northern Manitoba is a collage of both juvenile and continentally underlain oceanic arc and ocean basin material. This collage has been separated into a number of distinct assemblages divided by fault systems, including those thought to be primary thrust surfaces. Each tectonostratigraphic assemblage is characterized by a distinct stratigraphy, geochemical and isotopic signature, age and inferred origin with a plate tectonic context.  The easternmost structural domain contains the Snow Lake assemblage (Figs.1 and 2), which itself is comprised of a number of distinct sequences of often complexly alterred and metamorphosed volcanic and felsic rocks. The Lalor auriferous VMS deposit lies within the so-called Chisel sequence of volcanic rocks representing more evolved arc signatures (Bailes and Galley, 2006).
The polymetallic Lalor deposit contains approximately 27 Mt of ore potentially including 75 t of Au as well as 684 t of Ag, 1.38 Mt of Zn and 0.2 Mt of Cu. A relatively recent and comparatively deep (> 500 m) geophysical discovery by HudBay Minerals, the Lalor deposit is currently under development for commercial production.  As Caté et al. (2013) and Mercier-Langevin (2012) point out, the deposit is an ideal “natural laboratory” to “better understand the signature and key characteristics of auriferous VMS deposits”.   The preliminary work by Caté et al. (2013) suggests the deposit is located at the contact between the lower and upper series within the Chisel sequence and that the hanging wall contact within the deposit is possibly a major structural feature.  Caté et al. (2013) suggest eleven styles of alteration have occurred and that there exists at least five types of mineralization including both semi-massive and massive sulphides and mineralized amphibole quartz assemblages within the deposit.
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Figure 2. Detailed geology of Snow Lake. After Bailes and Galley (1996).
INTERFEROMETRY BACKGROUND
The geophysical roots of interferometry lie with Claerbout (1968) who demonstrated the reflection response of a layered medium was equivalent to the cross-correlation of transmitted responses. Schuster et al. (2001, 2004) clarified key relationships related to seismic imaging using interferometry and Campillo and Paul (2003) demonstrated the first application of the techniques to the retrieval of surface waves from a dataset.  Through source-receiver reciprocity, Wapenaar et al. (2002, 2004b) demonstrated Claerbout’s layered earth conjecture applied to arbitrary 3D inhomogeneous acoustic or elastic mediums. The work by Wapenaar indicated the theory held for both impulsive and white-noise sources, and where the ambient noise sources were at depth or at the surface. Draganov (2007, 2009) provides the earliest use of interferometry to uncover body waves for exploration.  
Dragonov (2013) provides a thorough overview of recent work recovering the body wave reflectivity using interferometry.  It is perhaps not unreasonable to conclude the work to date has not been as successful as the studies of surface wave retrieval. Indeed, the use of interferometry on global array data to derive the surface wavefield from ambient noise is becoming commonplace (see, for example, Kao et al. (2013) for a study of Canada). The reason for this asperity in success is attributable in large part to the smaller decay in amplitude with distance of surface waves than body waves.   We assume, based on a few key lines of evidence, that noise sources in an active mine should be better-suited to generate body wave noise with sufficient amplitude to ameliorate this condition.  In addition to the study by Snelling et al., (2013) mentioned earlier, a recent study by Boltz et al. (2014) indicated close to 200 events related to mining induced seismicity in a two week period alone at an active mine in Utah and detected  over 1800 events over an eight month period. Valley et al. (2012) looked at the harmonic content of noise sources in an active mine and found a broad spectrum (0.00001 Hz to 1000 Hz) of noise sources with significant power spectral amplitudes at the higher frequencies associated with body waves. Further, we speculate that surface waves at remote mines (where surface wave sources such as traffic or coastlines are not generally a problem for active source surveys) are minimal.  The actual underground workings at Lalor are not known to the authors at this time. However, on site we were informed a number of drills were active in the subsurface for exploration and ore extraction purposes.  In addition, a number of significant detonations (at least two) were occurring daily both to sink the main shaft over 1 m per day and to aid in exploration and mining. Taken together, we speculate that noise sources in the vicinity of an active mine such as Lalor may be potential sources for an interferometry survey and afford a reasonable chance to extract body waves from the ambient noise.
A few other points regarding the theoretical developments by Wapenaar should be pointed out as we cannot address them at this time. The recording measurements should be in the far field of the sources. A smoothly varying medium must surround the noise-source boundary. The noise sources must illuminate the observation points with equal strength from all directions. And finally, there must exist at least two uncorrelated noise sources per wavelength (for a general inhomogeneous medium).  Nonetheless, even given these uncertainties it is worthwhile to investigate the utility of interferometry for mineral exploration for logistical reasons alone.  A 3D-3C active source seismic survey involves considerable amount of survey planning and permitting.  At Lalor, 2.74 m wide shot lines were permitted, surveyed and eventually cut using heavy equipment (Figure 3a) to enable the shot hole drilling trucks (Figure 3b) to traverse the lines.  The cables required to monitor the receivers during the subsequent shots had to be deployed by helicopter (Figure 3c.)  The recording crew alone deploying gear consisted of 39 persons. A number of these complicated issues can be avoided if a technique can be found that provides similar information, but only utilizes independent receivers.
THE 2013 INTERFEROMETRY FIELD EXPERIMENT
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Figure 4. Geometry of the active 3D survey and the interferometry survey in the Lalor mining area. The active and interferometry surveys cover approximately 16 km² and 4 km², respectively. The mine area and ventilation shaft is also shown.
As part of the TGI-4 program, the Geological Survey of Canada acquired ~300 hours of passive seismic data at each of 336 receiver locations near Lalor Lake (Figure 4) during March of 2013.  The locations and recording intervals are given in Table 1. Receivers for the interferometry survey consisted of GSR units sets to record for one month with a 2 ms sampling interval and which were connected to GS-One 10 Hz vertical component geophones fitted with the a marsh spike to penetrate the ice layer at the surface (see Figure 3d).  Sixteens lines were deployed along a portion of the planned 3D survey. The station spacing along each line is ~100 m. Crew size was two persons and we were able to deploy up to four crews for the installation.  A crew could typically install 20-40 sites per day depending on the local topography and difficulty drilling a small hole into the frozen ground for the geophone. The interferometry data was acquired prior and during a larger conventional 3C-3D seismic dataset aimed at defining the 
signature of the deposit and geological structures to depths of over 3 km.
PROCESSING METHODOLOGY
Noise data collected prior to the commencement of the active source survey was divided into one hour segments for a total of 300 segments of one hour segments per receiver location. Visual inspection of the noise segments sometimes reveals reflections which could be generated by vertically traveling events (see Figure 5a-b). However, to better understand the nature and sources of the noise, a beamforming evaluation ([image: image8.png]


) was performed to determine the average velocity ([image: image10.png]


) in the 1000-5000 m/s range and direction ([image: image12.png]


) ([image: image14.png]


 is between 0-360º where north is 0 and [image: image16.png]


 is increasing counter clockwise). The beamforming was performed for two frequency bandwidths (1-3 Hz and 23-25 Hz) using all hourly data segments at all receivers ([image: image18.png]


) locations using the relation of Draganov (2013):
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 is central noise frequency, [image: image26.png]


 is recorded noise in the frequency domain on the [image: image28.png]


th seismic station. An example of beamforming for the 173rd hour is shown in Figure 5c-d. Beamforming results for the 1-3 Hz bandwidth show peaks at 351º and 300º and is characterized with velocities of 3000 m/s and 1500 m/s, respectively. The 23-25 Hz bandwidth indicates a velocity of about 3000 m/s at 100º, almost towards the mine site. The calculated velocities of 3000 and 1500 m/s suggest that beamforming results are dominated by surface waves. The power spectral density (PSD) analysis for hour 173 along lines R141 and S122 is shown in Figure 5 (e-f). Energy reaching up to 130 Hz is observed on both lines. It should be mentioned that hour 173 is exceptional and characterized by many events related to mining activities, including underground explosions. In general, the PSD analysis shows little energy higher than 30 Hz in most segments (results not shown here).  
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Figure 5. a-b) a portion of ambient noise along lines S 122, and R 141 (see Figure 1 for the location of the lines). The time window shows 8-12 s of minute 37 for the 173th hour segment. The red arrows show events which are potential reflections. (c-d) the beamforming analysis for all receiver locations at hour 173 for frequency bandwidth of 1-3 Hz and 23-25 Hz, respectively. (e-f) the power spectral density (PSD) analysis along the line S 122 and R 141 at hour 173, respectively.
To create virtual shot gathers from ambient noise, the Green’s function is estimated between each pair of receiver locations using the relation (Draganov, 2013):
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 are the Green’s function and its time-reversed version between receiver positions [image: image38.png]X4
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. The Green’s functions are convolved with the autocorrelation of the source time function [image: image42.png]S(t)



 of the noise sources. The right hand side shows the crosscorrelation of the particle velocity at [image: image44.png]X4
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. The angular brackets imply the spatial summation is over all noise segments. It is assumed that ambient noise sources are uncorrelated and randomly distributed. Green’s functions at positive and negative time lags are retrieved from the crosscorrelated noises of long passive seismic records; however as equation 2) shows we are getting only an estimate of the Green’s function that has been convolved with an unknown source function.
Processing of each hourly segment of noise included bandpass filtering between 2-30 Hz. The chosen bandwidth is based on the beamforming and PSD analyses. Noise at each receiver location is normalized to its maximum amplitude. The crosscorrelation is calculated for each possible pair of locations in the segment (i.e., about 110000 calculation/segment for a total of 33 million calculations in the survey). The beamforming analysis shows several possible directions for the origin of the seismic waves, indicating that the retrieval of Green’s function occurs some time at positive time lags and other time at negative lags. For this reason, we summed the retrieved Green’s function and its time-reversed function together for a more complete calculation. Finally, results from all hourly segments are spatially summed to generate final results. Figure 6 shows a comparison of an interferometry virtual shot with an active shot along lines R 137, R 141, and R 145 (see Figure 4) for a co-located active and virtual shot points on line S 102 (see Figure 4 for shot location). A 2-30 Hz bandpass filter was applied to the active seismic data in order to possess the same frequency content as the virtual data. In the 2-30 Hz range, the active seismic data is dominated by surface and refracted S-waves. Line R 141 shows a low-frequency reflection in the active survey (see arrows in Figure 6b). There are more coherent events between 0-1 s in the virtual data (shaded area in Figure 5a). The apparent velocity of events in the virtual shot gather is near 3500-4500 m/s, close or slightly higher than the low-frequency events in the same area in the active data (Figure 5b). These coherent events could be reflected body waves (consistent with S-wave velocities in the area). A possible reason for the differences between active and virtual data is that ambient noise sources have irregular distribution and could be reflected from the areas which do not correspond to arrival in the active data. Difference in bandwidth is also another explanation.
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Figure 6 Comparison of a) interferometry virtual shot gather with b) active 3D shot along lines R 137, R141, and R 145 when the shot point is on line S 102 (see Figure 4). The receiver lines of R137 and R145 are shorter in the interferometry survey. Receiver spacing in the active survey is 25 m; and about 100 m in the interferometry survey. The shaded areas show imaged coherent events (see text for more details). The arrow shows a reflection imaged in active survey along line R 141.
All 2D lines of the interferometry survey were processed with conventional processing steps similar to those applied to the active 3D data. The main steps were, (1) static corrections, (2) filtering of surface waves (3) sort to CDP domain, (4) velocity analysis, (5) DMO corrections, (6) stack, and (7) FX-deconvolution. It should be noted that the 2D virtual sections have lower fold and resolution than the active data. Results for the active survey also used 3D processing algorithms. Figure 7 presents a comparison of DMO corrected stacked sections along line R 141 (Figure 4). In general, the active survey provides a clearer image of the subsurface units to a depth of 3 km, but there are important similarities. The UC reflection near the top of the Balloch basalt can be identified on both images and, perhaps surprisingly, is more coherent in the interferometry data than the active section. The Lalor deposit is imaged as diffractions(?) labelled VM in both sections in Figure 7. The deeper reflection BB (near the base of the lower Chisel sequence) is partly imaged in the interferometry section (Figure 7b),but appears at shallower depths.
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Figure 7 The DMO-corrected stacked section along line R 141 superimposed on the geological model (courtesy of Hudbay Minerals Inc.). a) the active 3D survey, b) the interferometry survey. The dashed subvertical line in the geological model is interpreted as a possible fault.
CONCLUSIONS

A test survey to evaluate the suitability of interferometry for mineral exploration was completed in March of 2013. The survey was conducted at an active mine site and where the results can be directly compared to traditional active source seismic reflection data. Receivers (only) were deployed in the test survey at 336 locations along a grid covering one quadrant of the active source survey. Virtual shot gathers have been created at every receiver location. A few of the virtual gathers can be compared against a shot gather from the active source survey. There are differences, but there are similarities. The virtual shot gathers have been processed in two dimensions along a single line and are compared against the 3D active source results extracted along the same line used for the interferometry. There are differences in the two results requiring further study however these preliminary results (including the identification of a signature related to the sulphides) indicate the technique is promising and may be a new tool in the arsenal of exploration methods for mineral exploration.  We are continuing to process the interferometry data in 3-D for better comparison against the active source survey for example. 
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Table 1. Recording locations and times for the 2013 Lalor Lake Interferometry Survey.
	Line
	Station
	Latitude
	Longitude
	Deployment Duration
	Deployment Time Utc
	Resync Time Utc

	102
	102001
	54.88031
	-100.10179
	22 23:49:24
	2013-02-26 16:20:42.000000
	2013-03-21 16:10:06.998000

	102
	102002
	54.88113
	-100.10456
	23 1:37:23
	2013-02-26 16:28:13.000000
	2013-03-21 18:05:36.998000

	102
	102003
	54.88180
	-100.10557
	23 1:31:11
	2013-02-26 16:32:58.000000
	2013-03-21 18:04:09.998000

	102
	102004
	54.88233
	-100.10702
	17 18:41:49
	2013-02-26 16:38:10.000000
	2013-03-16 11:19:59.998000

	102
	102005
	54.88270
	-100.10848
	22 21:29:41
	2013-02-26 20:30:41.000000
	2013-03-21 18:00:22.998000

	102
	102006
	54.88339
	-100.10965
	22 21:20:52
	2013-02-26 20:37:36.000000
	2013-03-21 17:58:28.998000

	102
	102007
	54.88401
	-100.11086
	22 1:29:6
	2013-02-27 16:27:35.000000
	2013-03-21 17:56:41.998000

	102
	102008
	54.88459
	-100.11206
	22 1:18:17
	2013-02-27 16:33:10.000000
	2013-03-21 17:51:27.998000

	102
	102009
	54.88540
	-100.11238
	22 0:50:25
	2013-02-27 16:37:40.000000
	2013-03-21 17:28:05.998000

	102
	102010
	54.88629
	-100.11228
	22 0:48:13
	2013-02-27 16:42:29.000000
	2013-03-21 17:30:42.998000

	102
	102011
	54.88711
	-100.11290
	22 0:45:4
	2013-02-27 16:47:28.000000
	2013-03-21 17:32:32.998000

	102
	102012
	54.88791
	-100.11576
	22 0:39:21
	2013-02-27 16:55:04.000000
	2013-03-21 17:34:25.998000

	102
	102013
	54.88880
	-100.11601
	22 0:14:22
	2013-02-27 17:21:58.000000
	2013-03-21 17:36:20.998000

	102
	102014
	54.88964
	-100.11655
	22 0:12:29
	2013-02-27 17:25:27.000000
	2013-03-21 17:37:56.998000

	102
	102015
	54.89042
	-100.11741
	21 18:51:27
	2013-02-27 22:47:58.000000
	2013-03-21 17:39:25.998000

	106
	106001
	54.88146
	-100.11232
	24 2:19:29
	2013-02-25 16:07:58.000000
	2013-03-21 18:27:27.998000

	106
	106002
	54.88084
	-100.11122
	24 2:11:34
	2013-02-25 16:13:34.000000
	2013-03-21 18:25:08.998000

	106
	106003
	54.88006
	-100.11043
	24 2:2:49
	2013-02-25 16:19:40.000000
	2013-03-21 18:22:29.998000

	106
	106004
	54.87940
	-100.10931
	24 0:20:59
	2013-02-25 17:55:59.000000
	2013-03-21 18:16:58.998000

	106
	106006
	54.87815
	-100.10698
	23 19:14:0
	2013-02-25 20:37:34.000000
	2013-03-21 15:51:34.998000

	106
	106007
	54.87742
	-100.10585
	23 18:59:30
	2013-02-25 20:44:10.000000
	2013-03-21 15:43:40.998000

	106
	106008
	54.87672
	-100.10481
	23 18:5:22
	2013-02-25 20:49:08.000000
	2013-03-21 14:54:30.998000

	106
	106010
	54.88436
	-100.11724
	22 23:38:55
	2013-02-26 18:56:09.000000
	2013-03-21 18:35:04.998000

	106
	106011
	54.88367
	-100.11621
	22 23:28:14
	2013-02-26 19:05:16.000000
	2013-03-21 18:33:30.998000

	106
	106012
	54.88295
	-100.11510
	22 23:19:53
	2013-02-26 19:12:04.000000
	2013-03-21 18:31:57.998000

	106
	106013
	54.88210
	-100.11473
	22 23:13:1
	2013-02-26 19:17:34.000000
	2013-03-21 18:30:35.998000

	106
	106030
	54.87542
	-100.10261
	23 18:17:47
	2013-02-25 21:02:39.000000
	2013-03-21 15:20:26.998000

	106
	106031
	54.87606
	-100.10372
	23 18:20:11
	2013-02-25 20:57:10.000000
	2013-03-21 15:17:21.998000

	106
	106040
	54.88573
	-100.11931
	22 3:26:51
	2013-02-27 15:14:10.000000
	2013-03-21 18:41:01.998000

	106
	106041
	54.88644
	-100.12039
	22 3:19:11
	2013-02-27 15:23:10.000000
	2013-03-21 18:42:21.998000

	106
	106042
	54.88717
	-100.12146
	22 3:9:24
	2013-02-27 15:34:39.000000
	2013-03-21 18:44:03.998000

	106
	106043
	54.88785
	-100.12257
	22 3:5:58
	2013-02-27 15:39:13.000000
	2013-03-21 18:45:11.998000

	106
	106044
	54.88850
	-100.12368
	22 3:1:23
	2013-02-27 15:45:39.000000
	2013-03-21 18:47:02.998000

	110
	110001
	54.87662
	-100.11141
	24 1:26:36
	2013-02-25 15:13:15.000000
	2013-03-21 16:39:51.998000

	110
	110002
	54.87719
	-100.11267
	17 11:0:15
	2013-02-25 15:20:11.000000
	2013-03-15 02:20:26.998000

	110
	110003
	54.87782
	-100.11378
	25 0:27:52
	2013-02-25 15:24:42.000000
	2013-03-22 15:52:34.998000

	110
	110004
	54.87863
	-100.11477
	25 0:14:44
	2013-02-25 15:31:01.000000
	2013-03-22 15:45:45.998000

	110
	110005
	54.87910
	-100.11620
	24 23:55:51
	2013-02-25 15:38:49.000000
	2013-03-22 15:34:40.998000

	110
	110006
	54.87980
	-100.11726
	23 22:5:10
	2013-02-26 17:28:27.000000
	2013-03-22 15:33:37.998000

	110
	110007
	54.88034
	-100.11852
	23 21:46:47
	2013-02-26 17:43:08.000000
	2013-03-22 15:29:55.998000

	110
	110008
	54.88120
	-100.11903
	23 21:39:43
	2013-02-26 17:49:44.000000
	2013-03-22 15:29:27.998000

	110
	110009
	54.88204
	-100.11987
	23 21:35:9
	2013-02-26 17:55:11.000000
	2013-03-22 15:30:20.998000

	110
	110010
	54.88231
	-100.12127
	22 21:16:9
	2013-02-27 17:20:08.000000
	2013-03-22 14:36:17.998000

	110
	110011
	54.88362
	-100.12352
	22 21:8:58
	2013-02-27 17:34:51.000000
	2013-03-22 14:43:49.998000

	110
	110012
	54.88437
	-100.12445
	20 17:31:25
	2013-02-27 17:41:10.000000
	2013-03-20 11:12:35.998000

	110
	110013
	54.88484
	-100.12575
	22 21:3:16
	2013-02-27 17:48:35.000000
	2013-03-22 14:51:51.998000

	110
	110014
	54.88561
	-100.12677
	22 20:57:55
	2013-02-27 17:53:42.000000
	2013-03-22 14:51:37.998000

	110
	110050
	54.87570
	-100.11158
	23 23:15:10
	2013-02-25 17:29:42.000000
	2013-03-21 16:44:52.998000

	110
	110051
	54.87540
	-100.11015
	23 23:2:4
	2013-02-25 17:45:57.000000
	2013-03-21 16:48:01.998000

	110
	110052
	54.87396
	-100.10788
	23 3:28:47
	2013-02-25 20:11:47.000000
	2013-03-20 23:40:34.998000

	110
	110053
	54.87329
	-100.10672
	12 16:5:7
	2013-02-25 20:24:31.000000
	2013-03-10 12:29:38.998000

	114
	114001
	54.87760
	-100.12168
	3 23:32:22
	2013-02-24 21:17:10.000000
	2013-02-28 20:49:32.998000

	114
	114001
	54.87759
	-100.12168
	21 1:7:0
	2013-02-28 20:50:43.000000
	2013-03-21 21:57:43.998000

	114
	114002
	54.87837
	-100.12261
	25 0:34:1
	2013-02-24 21:22:39.000000
	2013-03-21 21:56:40.998000

	114
	114003
	54.87905
	-100.12379
	25 0:28:28
	2013-02-24 21:27:03.000000
	2013-03-21 21:55:31.998000

	114
	114004
	54.87955
	-100.12504
	25 0:22:38
	2013-02-24 21:31:39.000000
	2013-03-21 21:54:17.998000

	114
	114005
	54.88030
	-100.12598
	25 0:16:55
	2013-02-24 21:36:04.000000
	2013-03-21 21:52:59.998000

	114
	114006
	54.88103
	-100.12695
	25 0:11:34
	2013-02-24 21:40:09.000000
	2013-03-21 21:51:43.998000

	114
	114007
	54.88165
	-100.12802
	25 0:5:32
	2013-02-24 21:44:10.000000
	2013-03-21 21:49:42.998000

	114
	114008
	54.88301
	-100.13041
	24 23:55:54
	2013-02-24 21:51:39.000000
	2013-03-21 21:47:33.998000

	114
	114009
	54.88339
	-100.13177
	24 22:40:23
	2013-02-24 21:56:40.000000
	2013-03-21 20:37:03.998000

	114
	114030
	54.87631
	-100.12139
	25 16:40:10
	2013-02-24 21:28:39.000000
	2013-03-22 14:08:49.998000

	114
	114031
	54.87624
	-100.11989
	25 16:34:3
	2013-02-24 21:33:27.000000
	2013-03-22 14:07:30.998000

	114
	114032
	54.87577
	-100.11857
	25 16:28:40
	2013-02-24 21:37:40.000000
	2013-03-22 14:06:20.998000

	114
	114033
	54.87520
	-100.11737
	25 16:21:33
	2013-02-24 21:43:12.000000
	2013-03-22 14:04:45.998000

	114
	114034
	54.87459
	-100.11619
	25 16:13:50
	2013-02-24 21:49:34.000000
	2013-03-22 14:03:24.998000

	114
	114035
	54.87388
	-100.11519
	24 19:21:30
	2013-02-24 21:56:28.000000
	2013-03-21 17:17:58.998000

	114
	114036
	54.87309
	-100.11427
	25 15:51:30
	2013-02-24 22:01:10.000000
	2013-03-22 13:52:40.998000

	114
	114037
	54.87226
	-100.11294
	24 15:52:23
	2013-02-24 22:10:57.000000
	2013-03-21 14:03:20.998000

	114
	114038
	54.87173
	-100.11191
	24 15:45:7
	2013-02-24 22:15:15.000000
	2013-03-21 14:00:22.998000

	114
	114039
	54.87097
	-100.11096
	24 15:34:15
	2013-02-24 22:22:28.000000
	2013-03-21 13:56:43.998000

	118
	118001
	54.87932
	-100.13213
	25 23:53:1
	2013-02-24 15:04:10.000000
	2013-03-22 14:57:11.998000

	118
	118002
	54.87867
	-100.13097
	25 23:42:45
	2013-02-24 15:11:34.000000
	2013-03-22 14:54:19.998000

	118
	118003
	54.87798
	-100.12993
	25 23:33:51
	2013-02-24 15:17:09.000000
	2013-03-22 14:51:00.998000

	118
	118004
	54.87744
	-100.12872
	25 23:24:53
	2013-02-24 15:22:10.000000
	2013-03-22 14:47:03.998000

	118
	118005
	54.87671
	-100.12787
	21 23:18:9
	2013-02-28 15:25:59.000000
	2013-03-22 14:44:08.998000

	118
	118005
	54.87671
	-100.12788
	3 23:55:13
	2013-02-24 15:28:13.000000
	2013-02-28 15:23:26.998000

	118
	118006
	54.87613
	-100.12662
	25 23:6:22
	2013-02-24 15:35:05.000000
	2013-03-22 14:41:27.998000

	118
	118007
	54.87533
	-100.12575
	25 22:55:25
	2013-02-24 15:42:49.000000
	2013-03-22 14:38:14.998000

	118
	118008
	54.87465
	-100.12463
	25 22:45:55
	2013-02-24 15:49:10.000000
	2013-03-22 14:35:05.998000

	118
	118009
	54.87399
	-100.12351
	25 22:36:37
	2013-02-24 15:55:30.000000
	2013-03-22 14:32:07.998000

	118
	118010
	54.87338
	-100.12208
	19 15:43:13
	2013-02-25 16:17:40.000000
	2013-03-17 08:00:53.998000

	118
	118011
	54.87236
	-100.12141
	24 21:42:49
	2013-02-25 16:42:19.000000
	2013-03-22 14:25:08.998000

	118
	118030
	54.88070
	-100.13427
	25 23:50:34
	2013-02-24 15:11:13.000000
	2013-03-22 15:01:47.998000

	118
	118031
	54.88133
	-100.13539
	25 23:49:58
	2013-02-24 15:16:39.000000
	2013-03-22 15:06:37.998000

	118
	118032
	54.88206
	-100.13656
	25 23:44:12
	2013-02-24 15:26:27.000000
	2013-03-22 15:10:39.998000

	118
	118034
	54.88345
	-100.13886
	25 23:39:58
	2013-02-24 15:39:40.000000
	2013-03-22 15:19:38.998000

	118
	118035
	54.88414
	-100.13994
	25 23:38:19
	2013-02-24 15:43:58.000000
	2013-03-22 15:22:17.998000

	118
	118036
	54.88482
	-100.14106
	25 23:18:44
	2013-02-24 16:06:32.000000
	2013-03-22 15:25:16.998000

	118
	118038
	54.88615
	-100.14332
	25 23:15:41
	2013-02-24 16:15:42.000000
	2013-03-22 15:31:23.998000

	118
	118039
	54.88684
	-100.14434
	25 23:14:32
	2013-02-24 16:20:27.000000
	2013-03-22 15:34:59.998000

	118
	118050
	54.86906
	-100.11562
	22 15:24:21
	2013-02-26 22:26:09.000000
	2013-03-21 13:50:30.998000

	118
	118051
	54.86971
	-100.11673
	22 15:15:40
	2013-02-26 22:30:58.000000
	2013-03-21 13:46:38.998000

	118
	118052
	54.87014
	-100.11813
	23 15:3:53
	2013-02-26 22:39:07.000000
	2013-03-22 13:43:00.998000

	118
	118053
	54.87072
	-100.11933
	23 15:2:51
	2013-02-26 22:45:49.000000
	2013-03-22 13:48:40.998000

	118
	118054
	54.87150
	-100.11993
	23 15:0:48
	2013-02-26 22:51:39.000000
	2013-03-22 13:52:27.998000

	122
	122001
	54.87763
	-100.13899
	26 5:57:4
	2013-02-23 14:54:41.000000
	2013-03-21 20:51:45.998000

	122
	122002
	54.87854
	-100.13871
	26 5:52:41
	2013-02-23 15:00:08.000000
	2013-03-21 20:52:49.998000

	122
	122003
	54.87932
	-100.13957
	26 4:31:23
	2013-02-23 16:22:39.000000
	2013-03-21 20:54:02.998000

	122
	122004
	54.88001
	-100.14053
	26 5:41:32
	2013-02-23 15:13:43.000000
	2013-03-21 20:55:15.998000

	122
	122005
	54.88063
	-100.14166
	26 5:37:32
	2013-02-23 15:18:42.000000
	2013-03-21 20:56:14.998000

	122
	122006
	54.88134
	-100.14280
	26 5:31:13
	2013-02-23 15:26:44.000000
	2013-03-21 20:57:57.998000

	122
	122007
	54.88198
	-100.14394
	26 5:26:22
	2013-02-23 15:33:00.000000
	2013-03-21 20:59:22.998000

	122
	122008
	54.88260
	-100.14515
	26 5:20:27
	2013-02-23 15:40:09.000000
	2013-03-21 21:00:36.998000

	122
	122009
	54.88322
	-100.14645
	26 5:15:33
	2013-02-23 15:46:27.000000
	2013-03-21 21:02:00.998000

	122
	122010
	54.88389
	-100.14771
	25 18:39:50
	2013-02-23 15:52:48.000000
	2013-03-21 10:32:38.998000

	122
	122011
	54.88473
	-100.14844
	26 3:54:37
	2013-02-23 17:09:44.000000
	2013-03-21 21:04:21.998000

	122
	122012
	54.88536
	-100.14951
	26 3:45:45
	2013-02-23 17:19:49.000000
	2013-03-21 21:05:34.998000

	122
	122013
	54.88601
	-100.15069
	26 3:40:26
	2013-02-23 17:26:36.000000
	2013-03-21 21:07:02.998000

	122
	122014
	54.88662
	-100.15174
	26 3:35:53
	2013-02-23 17:32:18.000000
	2013-03-21 21:08:11.998000

	122
	122015
	54.88728
	-100.15279
	26 3:26:6
	2013-02-23 17:43:12.000000
	2013-03-21 21:09:18.998000

	122
	122016
	54.88791
	-100.15370
	26 3:18:27
	2013-02-23 17:52:15.000000
	2013-03-21 21:10:42.998000

	122
	122017
	54.88853
	-100.15475
	26 3:13:16
	2013-02-23 17:58:33.000000
	2013-03-21 21:11:49.998000

	122
	122018
	54.88914
	-100.15589
	25 22:31:30
	2013-02-23 18:05:07.000000
	2013-03-21 16:36:37.998000

	122
	122019
	54.88999
	-100.15625
	21 1:25:19
	2013-02-28 19:49:13.000000
	2013-03-21 21:14:32.998000

	122
	122020
	54.87699
	-100.13789
	26 3:26:44
	2013-02-23 17:23:39.000000
	2013-03-21 20:50:23.998000

	122
	122021
	54.87629
	-100.13690
	26 3:19:41
	2013-02-23 17:29:41.000000
	2013-03-21 20:49:22.998000

	122
	122022
	54.87555
	-100.13602
	26 3:13:51
	2013-02-23 17:34:05.000000
	2013-03-21 20:47:56.998000

	122
	122023
	54.87504
	-100.13478
	26 3:7:59
	2013-02-23 17:38:40.000000
	2013-03-21 20:46:39.998000

	122
	122024
	54.87477
	-100.13323
	26 3:1:23
	2013-02-23 17:44:10.000000
	2013-03-21 20:45:33.998000

	122
	122025
	54.87449
	-100.13175
	26 2:53:18
	2013-02-23 17:50:34.000000
	2013-03-21 20:43:52.998000

	122
	122026
	54.87393
	-100.13053
	26 2:46:4
	2013-02-23 17:56:10.000000
	2013-03-21 20:42:14.998000

	122
	122027
	54.87315
	-100.12970
	26 2:38:49
	2013-02-23 18:02:10.000000
	2013-03-21 20:40:59.998000

	122
	122028
	54.87244
	-100.12887
	26 2:31:0
	2013-02-23 18:08:10.000000
	2013-03-21 20:39:10.998000

	122
	122029
	54.87202
	-100.12744
	26 2:21:39
	2013-02-23 18:14:04.000000
	2013-03-21 20:35:43.998000

	122
	122030
	54.87131
	-100.12644
	26 0:32:21
	2013-02-23 19:58:58.000000
	2013-03-21 20:31:19.998000

	122
	122031
	54.87049
	-100.12585
	26 0:25:14
	2013-02-23 20:07:28.000000
	2013-03-21 20:32:42.998000

	122
	122032
	54.86959
	-100.12560
	26 0:14:37
	2013-02-23 20:14:14.000000
	2013-03-21 20:28:51.998000

	122
	122033
	54.86867
	-100.12553
	26 0:1:4
	2013-02-23 20:22:11.000000
	2013-03-21 20:23:15.998000

	122
	122040
	54.89065
	-100.15728
	21 1:22:4
	2013-02-28 19:53:39.000000
	2013-03-21 21:15:43.998000

	126
	126001
	54.87756
	-100.14648
	23 22:4:37
	2013-02-25 22:51:11.000000
	2013-03-21 20:55:48.998000

	126
	126002
	54.87707
	-100.14521
	23 22:1:3
	2013-02-25 22:56:10.000000
	2013-03-21 20:57:13.998000

	126
	126003
	54.87652
	-100.14390
	23 22:38:10
	2013-02-25 23:17:19.000000
	2013-03-21 21:55:29.998000

	126
	126004
	54.87630
	-100.14229
	23 22:28:3
	2013-02-25 23:28:46.000000
	2013-03-21 21:56:49.998000

	126
	126005
	54.87450
	-100.14143
	23 2:40:14
	2013-02-26 19:18:18.000000
	2013-03-21 21:58:32.998000

	126
	126006
	54.87430
	-100.13990
	23 2:33:22
	2013-02-26 19:26:27.000000
	2013-03-21 21:59:49.998000

	126
	126007
	54.87393
	-100.13848
	23 2:30:42
	2013-02-26 19:31:43.000000
	2013-03-21 22:02:25.998000

	126
	126008
	54.87354
	-100.13715
	23 2:25:4
	2013-02-26 19:38:40.000000
	2013-03-21 22:03:44.998000

	126
	126009
	54.87270
	-100.13654
	23 2:16:46
	2013-02-26 19:48:04.000000
	2013-03-21 22:04:50.998000

	126
	126010
	54.87203
	-100.13428
	23 20:9:13
	2013-02-26 21:01:34.000000
	2013-03-22 17:10:47.998000

	126
	126011
	54.87111
	-100.13368
	23 20:2:24
	2013-02-26 21:07:59.000000
	2013-03-22 17:10:23.998000

	126
	126030
	54.87849
	-100.14702
	23 22:4:3
	2013-02-25 22:49:58.000000
	2013-03-21 20:54:01.998000

	126
	126031
	54.87930
	-100.14775
	23 22:54:48
	2013-02-25 22:57:28.000000
	2013-03-21 21:52:16.998000

	126
	126032
	54.88001
	-100.14868
	23 22:49:28
	2013-02-25 23:01:43.000000
	2013-03-21 21:51:11.998000

	126
	126033
	54.88067
	-100.14977
	23 22:32:59
	2013-02-25 23:06:08.000000
	2013-03-21 21:39:07.998000

	126
	126034
	54.88130
	-100.15090
	23 22:26:12
	2013-02-25 23:11:28.000000
	2013-03-21 21:37:40.998000

	126
	126035
	54.88197
	-100.15196
	23 22:19:39
	2013-02-25 23:15:46.000000
	2013-03-21 21:35:25.998000

	126
	126036
	54.88273
	-100.15285
	20 8:51:55
	2013-02-25 23:21:10.000000
	2013-03-18 08:13:05.998000

	126
	126038
	54.88387
	-100.15534
	23 22:13:15
	2013-02-25 23:31:04.000000
	2013-03-21 21:44:19.998000

	126
	126039
	54.88428
	-100.15667
	23 22:9:35
	2013-02-25 23:36:13.000000
	2013-03-21 21:45:48.998000

	129
	129001
	54.88140
	-100.13644
	25 5:16:32
	2013-02-24 15:58:10.000000
	2013-03-21 21:14:42.998000

	129
	129002
	54.88081
	-100.13748
	25 5:5:43
	2013-02-24 16:07:29.000000
	2013-03-21 21:13:12.998000

	129
	129003
	54.88015
	-100.13868
	25 4:57:31
	2013-02-24 16:14:23.000000
	2013-03-21 21:11:54.998000

	129
	129004
	54.87958
	-100.13980
	25 4:48:32
	2013-02-24 16:21:58.000000
	2013-03-21 21:10:30.998000

	129
	129005
	54.87898
	-100.14088
	25 4:40:11
	2013-02-24 16:29:10.000000
	2013-03-21 21:09:21.998000

	129
	129006
	54.87837
	-100.14203
	25 4:33:30
	2013-02-24 16:34:40.000000
	2013-03-21 21:08:10.998000

	129
	129007
	54.87782
	-100.14313
	25 4:24:8
	2013-02-24 16:42:40.000000
	2013-03-21 21:06:48.998000

	129
	129008
	54.87720
	-100.14424
	25 4:11:24
	2013-02-24 16:53:40.000000
	2013-03-21 21:05:04.998000

	129
	129009
	54.87674
	-100.14555
	25 4:2:52
	2013-02-24 16:59:40.000000
	2013-03-21 21:02:32.998000

	129
	129010
	54.87614
	-100.14668
	25 3:54:17
	2013-02-24 17:06:23.000000
	2013-03-21 21:00:40.998000

	129
	129030
	54.88203
	-100.13525
	23 5:58:22
	2013-02-26 15:28:34.000000
	2013-03-21 21:26:56.998000

	129
	129031
	54.88264
	-100.13409
	23 5:53:44
	2013-02-26 15:35:05.000000
	2013-03-21 21:28:49.998000

	129
	129032
	54.88325
	-100.13300
	23 5:49:28
	2013-02-26 15:40:40.000000
	2013-03-21 21:30:08.998000

	129
	129033
	54.88389
	-100.13184
	23 5:47:45
	2013-02-26 15:46:10.000000
	2013-03-21 21:33:55.998000

	129
	129034
	54.88448
	-100.13072
	23 5:42:30
	2013-02-26 15:53:57.000000
	2013-03-21 21:36:27.998000

	129
	129035
	54.88506
	-100.12951
	22 1:38:34
	2013-02-27 18:13:11.000000
	2013-03-21 19:51:45.998000

	129
	129036
	54.88566
	-100.12847
	22 1:29:5
	2013-02-27 18:20:34.000000
	2013-03-21 19:49:39.998000

	129
	129047
	54.88649
	-100.12691
	21 20:26:35
	2013-02-27 23:14:15.000000
	2013-03-21 19:40:50.998000

	129
	129048
	54.88717
	-100.12571
	21 20:31:26
	2013-02-27 23:07:09.000000
	2013-03-21 19:38:35.998000

	129
	129049
	54.88775
	-100.12463
	21 20:34:14
	2013-02-27 23:02:06.000000
	2013-03-21 19:36:20.998000

	129
	129050
	54.88900
	-100.12237
	22 3:26:11
	2013-02-27 15:52:31.000000
	2013-03-21 19:18:42.998000

	129
	129051
	54.88960
	-100.12120
	22 3:22:6
	2013-02-27 15:58:40.000000
	2013-03-21 19:20:46.998000

	129
	129052
	54.89027
	-100.11997
	22 3:18:0
	2013-02-27 16:04:59.000000
	2013-03-21 19:22:59.998000

	129
	129053
	54.89053
	-100.11852
	22 3:14:32
	2013-02-27 16:11:10.000000
	2013-03-21 19:25:42.998000

	130
	130001
	54.87574
	-100.14752
	22 21:55:11
	2013-02-26 22:47:44.000000
	2013-03-21 20:42:55.998000

	130
	130002
	54.87550
	-100.14613
	22 21:46:49
	2013-02-26 22:54:37.000000
	2013-03-21 20:41:26.998000

	130
	130003
	54.87529
	-100.14464
	22 21:40:42
	2013-02-26 22:59:31.000000
	2013-03-21 20:40:13.998000

	130
	130004
	54.87482
	-100.14335
	22 21:33:8
	2013-02-26 23:05:34.000000
	2013-03-21 20:38:42.998000

	133
	133001
	54.87287
	-100.14774
	27 6:36:6
	2013-02-22 18:58:45.000000
	2013-03-22 01:34:51.998000

	133
	133002
	54.87353
	-100.14625
	27 19:57:14
	2013-02-22 20:27:40.000000
	2013-03-22 16:24:54.998000

	133
	133003
	54.87365
	-100.14485
	26 21:15:4
	2013-02-22 20:36:40.000000
	2013-03-21 17:51:44.998000

	133
	133004
	54.87427
	-100.14380
	26 21:12:8
	2013-02-22 20:43:49.000000
	2013-03-21 17:55:57.998000

	133
	133005
	54.87479
	-100.14256
	26 20:22:36
	2013-02-22 21:34:40.000000
	2013-03-21 17:57:16.998000

	133
	133006
	54.87550
	-100.14152
	26 20:17:33
	2013-02-22 21:41:16.000000
	2013-03-21 17:58:49.998000

	133
	133007
	54.87619
	-100.14040
	26 20:15:25
	2013-02-22 21:47:43.000000
	2013-03-21 18:03:08.998000

	133
	133008
	54.87674
	-100.13919
	26 20:6:22
	2013-02-22 21:54:40.000000
	2013-03-21 18:01:02.998000

	133
	133009
	54.87740
	-100.13823
	26 20:6:37
	2013-02-22 21:59:05.000000
	2013-03-21 18:05:42.998000

	133
	133010
	54.87800
	-100.13699
	26 20:4:27
	2013-02-22 22:02:40.000000
	2013-03-21 18:07:07.998000

	133
	133011
	54.87859
	-100.13573
	26 3:12:10
	2013-02-23 14:57:46.000000
	2013-03-21 18:09:56.998000

	133
	133012
	54.87915
	-100.13453
	26 3:7:4
	2013-02-23 15:04:44.000000
	2013-03-21 18:11:48.998000

	133
	133013
	54.87984
	-100.13377
	26 3:8:37
	2013-02-23 15:12:40.000000
	2013-03-21 18:21:17.998000

	133
	133014
	54.88045
	-100.13249
	26 3:5:26
	2013-02-23 15:17:40.000000
	2013-03-21 18:23:06.998000

	133
	133015
	54.88105
	-100.13132
	26 3:1:29
	2013-02-23 15:22:58.000000
	2013-03-21 18:24:27.998000

	133
	133016
	54.88169
	-100.13018
	26 2:57:39
	2013-02-23 15:28:10.000000
	2013-03-21 18:25:49.998000

	133
	133017
	54.88241
	-100.12913
	26 2:56:58
	2013-02-23 15:34:05.000000
	2013-03-21 18:31:03.998000

	133
	133018
	54.88287
	-100.12777
	26 2:48:41
	2013-02-23 15:40:10.000000
	2013-03-21 18:28:51.998000

	133
	133019
	54.88360
	-100.12675
	26 2:47:24
	2013-02-23 15:46:35.000000
	2013-03-21 18:33:59.998000

	133
	133020
	54.88432
	-100.12567
	25 6:7:17
	2013-02-23 15:53:34.000000
	2013-03-20 22:00:51.998000

	133
	133021
	54.88476
	-100.12443
	25 3:54:28
	2013-02-24 14:52:28.000000
	2013-03-21 18:46:56.998000

	133
	133022
	54.88543
	-100.12346
	25 3:45:14
	2013-02-24 14:59:16.000000
	2013-03-21 18:44:30.998000

	133
	133023
	54.88595
	-100.12223
	25 3:35:27
	2013-02-24 15:06:44.000000
	2013-03-21 18:42:11.998000

	133
	133024
	54.88660
	-100.12109
	25 3:35:33
	2013-02-24 15:15:40.000000
	2013-03-21 18:51:13.998000

	133
	133025
	54.88716
	-100.11968
	22 0:53:47
	2013-02-27 18:15:10.000000
	2013-03-21 19:08:57.998000

	133
	133026
	54.88784
	-100.11868
	22 0:31:28
	2013-02-27 18:32:13.000000
	2013-03-21 19:03:41.998000

	137
	137001
	54.87488
	-100.13716
	25 18:47:46
	2013-02-23 22:29:47.000000
	2013-03-21 17:17:33.998000

	137
	137002
	54.87425
	-100.13809
	25 18:42:17
	2013-02-23 22:36:49.000000
	2013-03-21 17:19:06.998000

	137
	137004
	54.87304
	-100.14038
	25 18:31:9
	2013-02-23 22:49:59.000000
	2013-03-21 17:21:08.998000

	137
	137005
	54.87247
	-100.14158
	25 18:26:10
	2013-02-23 22:56:39.000000
	2013-03-21 17:22:49.998000

	137
	137006
	54.87193
	-100.14291
	25 18:20:42
	2013-02-23 23:07:28.000000
	2013-03-21 17:28:10.998000

	137
	137020
	54.87607
	-100.13484
	25 18:43:20
	2013-02-23 22:30:36.000000
	2013-03-21 17:13:56.998000

	137
	137021
	54.87671
	-100.13375
	24 15:52:6
	2013-02-23 22:37:40.000000
	2013-03-20 14:29:46.998000

	137
	137022
	54.87731
	-100.13254
	25 18:28:1
	2013-02-23 22:42:09.000000
	2013-03-21 17:10:10.998000

	137
	137023
	54.87793
	-100.13133
	25 18:21:23
	2013-02-23 22:47:10.000000
	2013-03-21 17:08:33.998000

	137
	137024
	54.87858
	-100.13022
	25 18:14:16
	2013-02-23 22:52:45.000000
	2013-03-21 17:07:01.998000

	137
	137025
	54.87918
	-100.12906
	24 23:55:29
	2013-02-24 17:09:58.000000
	2013-03-21 17:05:27.998000

	137
	137026
	54.87985
	-100.12789
	24 23:46:42
	2013-02-24 17:17:10.000000
	2013-03-21 17:03:52.998000

	137
	137027
	54.88048
	-100.12666
	23 12:0:29
	2013-02-24 17:22:23.000000
	2013-03-20 05:22:52.998000

	137
	137028
	54.88111
	-100.12554
	24 23:27:52
	2013-02-24 17:31:58.000000
	2013-03-21 16:59:50.998000

	137
	137029
	54.88174
	-100.12432
	24 23:18:18
	2013-02-24 17:39:10.000000
	2013-03-21 16:57:28.998000

	137
	137030
	54.88230
	-100.12302
	24 23:8:52
	2013-02-24 17:45:42.000000
	2013-03-21 16:54:34.998000

	137
	137031
	54.88303
	-100.12206
	24 22:56:1
	2013-02-24 17:56:33.000000
	2013-03-21 16:52:34.998000

	137
	137033
	54.88430
	-100.11960
	24 22:36:46
	2013-02-24 18:11:10.000000
	2013-03-21 16:47:56.998000

	137
	137034
	54.88491
	-100.11838
	24 22:27:5
	2013-02-24 18:17:34.000000
	2013-03-21 16:44:39.998000

	137
	137035
	54.88551
	-100.11737
	22 1:1:35
	2013-02-27 15:40:40.000000
	2013-03-21 16:42:15.998000

	137
	137036
	54.88615
	-100.11620
	22 0:52:55
	2013-02-27 15:46:10.000000
	2013-03-21 16:39:05.998000

	137
	137037
	54.88695
	-100.11540
	22 0:43:27
	2013-02-27 15:53:28.000000
	2013-03-21 16:36:55.998000

	137
	137038
	54.88734
	-100.11408
	22 0:27:56
	2013-02-27 16:01:53.000000
	2013-03-21 16:29:49.998000

	141
	141001
	54.87641
	-100.12842
	24 22:17:13
	2013-02-24 18:26:10.000000
	2013-03-21 16:43:23.998000

	141
	141002
	54.87584
	-100.12974
	24 22:8:50
	2013-02-24 18:32:28.000000
	2013-03-21 16:41:18.998000

	141
	141003
	54.87513
	-100.13086
	24 22:0:17
	2013-02-24 18:37:40.000000
	2013-03-21 16:37:57.998000

	141
	141005
	54.87406
	-100.13294
	22 19:59:31
	2013-02-26 20:31:10.000000
	2013-03-21 16:30:41.998000

	141
	141006
	54.87342
	-100.13408
	22 19:49:15
	2013-02-26 20:39:10.000000
	2013-03-21 16:28:25.998000

	141
	141007
	54.87274
	-100.13520
	22 19:41:2
	2013-02-26 20:44:40.000000
	2013-03-21 16:25:42.998000

	141
	141008
	54.87215
	-100.13651
	22 21:36:40
	2013-02-26 22:12:45.000000
	2013-03-21 19:49:25.998000

	141
	141009
	54.87153
	-100.13766
	22 21:29:7
	2013-02-26 22:18:09.000000
	2013-03-21 19:47:16.998000

	141
	141030
	54.87717
	-100.12736
	20 19:40:47
	2013-02-28 21:04:40.000000
	2013-03-21 16:45:27.998000

	141
	141031
	54.87775
	-100.12620
	24 22:8:20
	2013-02-24 18:38:40.000000
	2013-03-21 16:47:00.998000

	141
	141032
	54.87840
	-100.12503
	24 22:3:15
	2013-02-24 18:45:45.000000
	2013-03-21 16:49:00.998000

	141
	141033
	54.87900
	-100.12382
	24 21:59:9
	2013-02-24 18:52:04.000000
	2013-03-21 16:51:13.998000

	141
	141034
	54.87963
	-100.12269
	24 21:54:57
	2013-02-24 18:58:10.000000
	2013-03-21 16:53:07.998000

	141
	141035
	54.88027
	-100.12150
	24 21:50:53
	2013-02-24 19:03:47.000000
	2013-03-21 16:54:40.998000

	141
	141036
	54.88086
	-100.12039
	24 21:45:11
	2013-02-24 19:11:10.000000
	2013-03-21 16:56:21.998000

	141
	141050
	54.88194
	-100.11827
	22 23:2:45
	2013-02-26 18:09:39.000000
	2013-03-21 17:12:24.998000

	141
	141051
	54.88266
	-100.11713
	22 23:1:44
	2013-02-26 18:14:43.000000
	2013-03-21 17:16:27.998000

	141
	141052
	54.88327
	-100.11588
	22 22:58:6
	2013-02-26 18:20:00.000000
	2013-03-21 17:18:06.998000

	141
	141053
	54.88392
	-100.11465
	21 2:47:15
	2013-02-28 14:32:37.000000
	2013-03-21 17:19:52.998000

	141
	141054
	54.88450
	-100.11353
	21 3:0:49
	2013-02-28 14:20:58.000000
	2013-03-21 17:21:47.998000

	141
	141080
	54.87069
	-100.13912
	0 22:6:5
	2013-02-27 21:47:10.000000
	2013-02-28 19:53:15.998000

	141
	141080
	54.87070
	-100.13913
	20 18:19:51
	2013-02-28 19:59:40.000000
	2013-03-21 14:19:31.998000

	141
	141081
	54.87036
	-100.14053
	22 1:4:36
	2013-02-27 21:27:07.000000
	2013-03-21 22:31:43.998000

	141
	141082
	54.86970
	-100.14143
	21 17:28:5
	2013-02-27 21:11:40.000000
	2013-03-21 14:39:45.998000

	141
	141083
	54.86899
	-100.14243
	21 17:41:54
	2013-02-27 21:01:34.000000
	2013-03-21 14:43:28.998000

	141
	141084
	54.86835
	-100.14338
	21 17:49:31
	2013-02-27 20:56:40.000000
	2013-03-21 14:46:11.998000

	141
	141085
	54.86779
	-100.14458
	21 18:2:6
	2013-02-27 20:46:39.000000
	2013-03-21 14:48:45.998000

	141
	141086
	54.86713
	-100.14569
	21 18:9:21
	2013-02-27 20:41:18.000000
	2013-03-21 14:50:39.998000

	141
	141087
	54.86654
	-100.14688
	21 18:20:29
	2013-02-27 20:32:14.000000
	2013-03-21 14:52:43.998000

	141
	141088
	54.86598
	-100.14803
	21 18:30:14
	2013-02-27 20:25:10.000000
	2013-03-21 14:55:24.998000

	141
	141089
	54.86541
	-100.14916
	15 16:41:25
	2013-02-27 20:20:04.000000
	2013-03-15 13:01:29.998000

	141
	141090
	54.86470
	-100.15020
	21 18:38:2
	2013-02-27 20:23:04.000000
	2013-03-21 15:01:06.998000

	141
	141091
	54.86401
	-100.15122
	21 18:32:25
	2013-02-27 20:31:03.000000
	2013-03-21 15:03:28.998000

	141
	141092
	54.86348
	-100.15255
	21 18:27:18
	2013-02-27 20:37:49.000000
	2013-03-21 15:05:07.998000

	141
	141093
	54.86276
	-100.15346
	21 18:22:34
	2013-02-27 20:44:03.000000
	2013-03-21 15:06:37.998000

	141
	141094
	54.86203
	-100.15439
	21 18:14:17
	2013-02-27 20:54:34.000000
	2013-03-21 15:08:51.998000

	141
	141095
	54.86151
	-100.15560
	14 3:36:0
	2013-02-27 21:01:41.000000
	2013-03-14 00:37:41.998000

	141
	141096
	54.86119
	-100.15695
	21 18:4:45
	2013-02-27 21:08:10.000000
	2013-03-21 15:12:55.998000

	141
	141097
	54.86064
	-100.15832
	21 18:0:23
	2013-02-27 21:15:03.000000
	2013-03-21 15:15:26.998000

	141
	141098
	54.86001
	-100.15927
	21 17:56:6
	2013-02-27 21:21:12.000000
	2013-03-21 15:17:18.998000

	141
	141099
	54.85924
	-100.16035
	21 17:51:29
	2013-02-27 21:27:41.000000
	2013-03-21 15:19:10.998000

	145
	145001
	54.87252
	-100.13004
	26 0:44:22
	2013-02-23 21:00:40.000000
	2013-03-21 21:45:02.998000

	145
	145002
	54.87198
	-100.13145
	26 0:38:56
	2013-02-23 21:12:33.000000
	2013-03-21 21:51:29.998000

	145
	145003
	54.87129
	-100.13242
	26 0:35:50
	2013-02-23 21:19:11.000000
	2013-03-21 21:55:01.998000

	145
	145004
	54.87057
	-100.13329
	26 0:31:39
	2013-02-23 21:27:11.000000
	2013-03-21 21:58:50.998000

	145
	145005
	54.87020
	-100.13469
	25 11:45:46
	2013-02-23 21:38:40.000000
	2013-03-21 09:24:26.998000

	145
	145020
	54.87319
	-100.12881
	26 0:5:4
	2013-02-23 21:28:09.000000
	2013-03-21 21:33:13.998000

	145
	145021
	54.87380
	-100.12766
	25 23:56:14
	2013-02-23 21:33:33.000000
	2013-03-21 21:29:47.998000

	145
	145022
	54.87459
	-100.12678
	24 20:36:59
	2013-02-23 21:40:40.000000
	2013-03-20 18:17:39.998000

	145
	145023
	54.87519
	-100.12541
	25 23:36:58
	2013-02-23 21:47:05.000000
	2013-03-21 21:24:03.998000

	145
	145024
	54.87581
	-100.12428
	25 23:27:49
	2013-02-23 21:53:10.000000
	2013-03-21 21:20:59.998000

	145
	145025
	54.87639
	-100.12298
	25 2:13:59
	2013-02-24 19:04:13.000000
	2013-03-21 21:18:12.998000

	145
	145026
	54.87700
	-100.12192
	25 2:5:1
	2013-02-24 19:10:40.000000
	2013-03-21 21:15:41.998000

	145
	145027
	54.87758
	-100.12064
	25 1:56:47
	2013-02-24 19:15:12.000000
	2013-03-21 21:11:59.998000

	145
	145028
	54.87834
	-100.11937
	25 1:46:34
	2013-02-24 19:21:06.000000
	2013-03-21 21:07:40.998000

	145
	145029
	54.87887
	-100.11786
	25 1:39:17
	2013-02-24 19:25:40.000000
	2013-03-21 21:04:57.998000

	145
	145030
	54.87954
	-100.11698
	25 0:34:14
	2013-02-24 20:28:11.000000
	2013-03-21 21:02:25.998000

	145
	145031
	54.88021
	-100.11563
	22 8:33:4
	2013-02-24 20:33:10.000000
	2013-03-19 05:06:14.998000

	145
	145032
	54.88087
	-100.11456
	25 0:19:13
	2013-02-24 20:38:04.000000
	2013-03-21 20:57:17.998000

	145
	145033
	54.88147
	-100.11335
	24 5:0:40
	2013-02-25 15:54:10.000000
	2013-03-21 20:54:50.998000

	145
	145034
	54.88207
	-100.11208
	24 4:49:45
	2013-02-25 16:01:40.000000
	2013-03-21 20:51:25.998000

	145
	145035
	54.88288
	-100.11098
	22 23:57:58
	2013-02-26 20:45:27.000000
	2013-03-21 20:43:25.998000

	149
	149001
	54.87075
	-100.12765
	25 23:8:12
	2013-02-23 20:13:10.000000
	2013-03-21 19:21:22.998000

	149
	149002
	54.87196
	-100.12537
	25 22:55:56
	2013-02-23 20:30:04.000000
	2013-03-21 19:26:00.998000

	149
	149003
	54.87251
	-100.12402
	25 22:50:59
	2013-02-23 20:38:04.000000
	2013-03-21 19:29:03.998000

	149
	149004
	54.87319
	-100.12308
	25 22:47:54
	2013-02-23 20:44:09.000000
	2013-03-21 19:32:03.998000

	149
	149005
	54.87379
	-100.12201
	25 22:44:47
	2013-02-23 20:51:03.000000
	2013-03-21 19:35:50.998000

	149
	149006
	54.87441
	-100.12080
	24 3:13:26
	2013-02-25 16:29:04.000000
	2013-03-21 19:42:30.998000

	149
	149008
	54.87627
	-100.11749
	24 0:34:13
	2013-02-25 19:25:06.000000
	2013-03-21 19:59:19.998000

	149
	149048
	54.88152
	-100.10742
	23 0:30:45
	2013-02-26 20:00:27.000000
	2013-03-21 20:31:12.998000

	149
	149049
	54.88095
	-100.10870
	23 0:19:0
	2013-02-26 20:08:11.000000
	2013-03-21 20:27:11.998000

	149
	149050
	54.87941
	-100.11170
	24 2:5:29
	2013-02-25 18:09:12.000000
	2013-03-21 20:14:41.998000

	149
	149051
	54.87872
	-100.11281
	24 1:54:13
	2013-02-25 18:17:49.000000
	2013-03-21 20:12:02.998000

	149
	149052
	54.87748
	-100.11519
	24 1:42:57
	2013-02-25 18:24:41.000000
	2013-03-21 20:07:38.998000

	149
	149053
	54.87691
	-100.11634
	24 1:30:35
	2013-02-25 18:32:44.000000
	2013-03-21 20:03:19.998000

	153
	153001
	54.87594
	-100.11266
	18 19:45:38
	2013-02-25 15:11:10.000000
	2013-03-16 10:56:48.998000

	153
	153002
	54.87525
	-100.11384
	24 1:44:59
	2013-02-25 15:18:10.000000
	2013-03-21 17:03:09.998000

	153
	153003
	54.87467
	-100.11500
	24 1:40:39
	2013-02-25 15:25:40.000000
	2013-03-21 17:06:19.998000

	153
	153004
	54.87397
	-100.11608
	24 2:19:17
	2013-02-25 15:35:10.000000
	2013-03-21 17:54:27.998000

	153
	153005
	54.87330
	-100.11716
	24 2:6:7
	2013-02-25 15:45:30.000000
	2013-03-21 17:51:37.998000

	153
	153006
	54.87272
	-100.11831
	24 1:55:34
	2013-02-25 15:53:38.000000
	2013-03-21 17:49:12.998000

	153
	153007
	54.87217
	-100.11959
	24 1:41:54
	2013-02-25 16:02:40.000000
	2013-03-21 17:44:34.998000

	153
	153030
	54.87719
	-100.11030
	23 23:20:47
	2013-02-25 17:15:40.000000
	2013-03-21 16:36:27.998000

	153
	153031
	54.87776
	-100.10907
	23 23:3:4
	2013-02-25 17:30:33.000000
	2013-03-21 16:33:37.998000

	153
	153033
	54.87893
	-100.10654
	23 0:3:30
	2013-02-26 15:52:27.000000
	2013-03-21 15:55:57.998000

	153
	153034
	54.87957
	-100.10533
	23 0:0:20
	2013-02-26 15:59:09.000000
	2013-03-21 15:59:29.998000

	153
	153035
	54.88033
	-100.10438
	22 23:57:55
	2013-02-26 16:04:39.000000
	2013-03-21 16:02:34.998000

	153
	153036
	54.88081
	-100.10310
	22 23:56:4
	2013-02-26 16:10:11.000000
	2013-03-21 16:06:15.998000

	157
	157001
	54.87460
	-100.10912
	23 12:41:45
	2013-02-25 17:53:10.000000
	2013-03-21 06:34:55.998000

	157
	157002
	54.87396
	-100.11022
	23 20:36:49
	2013-02-25 17:59:03.000000
	2013-03-21 14:35:52.998000

	157
	157003
	54.87328
	-100.11118
	23 20:26:10
	2013-02-25 18:05:40.000000
	2013-03-21 14:31:50.998000

	157
	157004
	54.87278
	-100.11251
	23 20:16:14
	2013-02-25 18:12:10.000000
	2013-03-21 14:28:24.998000

	157
	157005
	54.87215
	-100.11370
	23 19:47:57
	2013-02-25 18:19:39.000000
	2013-03-21 14:07:36.998000

	157
	157006
	54.87151
	-100.11482
	23 19:44:14
	2013-02-25 18:26:27.000000
	2013-03-21 14:10:41.998000

	157
	157007
	54.87090
	-100.11607
	23 19:42:48
	2013-02-25 18:32:19.000000
	2013-03-21 14:15:07.998000

	157
	157008
	54.87020
	-100.11701
	23 19:39:24
	2013-02-25 18:40:05.000000
	2013-03-21 14:19:29.998000

	157
	157009
	54.86965
	-100.11820
	22 14:38:48
	2013-02-26 23:02:10.000000
	2013-03-21 13:40:58.998000

	157
	157030
	54.87523
	-100.10791
	23 18:34:35
	2013-02-25 20:08:36.000000
	2013-03-21 14:43:11.998000

	157
	157031
	54.87579
	-100.10671
	23 18:33:15
	2013-02-25 20:13:53.000000
	2013-03-21 14:47:08.998000

	157
	157032
	54.87638
	-100.10558
	23 18:32:3
	2013-02-25 20:18:27.000000
	2013-03-21 14:50:30.998000

	157
	157033
	54.87704
	-100.10455
	23 18:34:17
	2013-02-25 20:24:40.000000
	2013-03-21 14:58:57.998000

	157
	157034
	54.87770
	-100.10351
	22 23:39:50
	2013-02-26 15:24:03.000000
	2013-03-21 15:03:53.998000

	157
	157035
	54.87834
	-100.10233
	22 23:36:1
	2013-02-26 15:31:03.000000
	2013-03-21 15:07:04.998000

	161
	161001
	54.87461
	-100.10357
	23 2:9:19
	2013-02-25 21:23:04.000000
	2013-03-20 23:32:23.998000

	161
	161002
	54.87378
	-100.10492
	11 14:21:31
	2013-02-25 21:42:29.000000
	2013-03-09 12:04:00.998000

	161
	161030
	54.87310
	-100.10849
	23 2:32:9
	2013-02-25 20:40:07.000000
	2013-03-20 23:12:16.998000

	161
	161031
	54.87222
	-100.10885
	23 2:23:24
	2013-02-25 20:44:30.000000
	2013-03-20 23:07:54.998000

	161
	161032
	54.87137
	-100.10936
	23 2:12:20
	2013-02-25 20:49:02.000000
	2013-03-20 23:01:22.998000

	161
	161033
	54.87016
	-100.11162
	23 1:50:52
	2013-02-25 20:57:19.000000
	2013-03-20 22:48:11.998000

	161
	161034
	54.86946
	-100.11270
	23 1:40:9
	2013-02-25 21:03:10.000000
	2013-03-20 22:43:19.998000

	161
	161035
	54.86878
	-100.11379
	19 6:22:52
	2013-02-25 21:09:54.000000
	2013-03-17 03:32:46.998000

	161
	161036
	54.86817
	-100.11488
	23 1:14:5
	2013-02-25 21:21:34.000000
	2013-03-20 22:35:39.998000


Figure � SEQ Figure \* ARABIC �3�.  a) Mulchers used to cut lines for the active source 3D survey b) Shot hole drilling truck, c) Survey helicopter a better picture required, one in flight slinging gear???d).  Interferometry installation. 
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