PAGE  

1996 Vulcan Sub-basin / Browse Basin Transition Airborne Laser Fluorosensor Survey

Interpretation Report

[WGC Haydn Survey Number 2051]
Prepared For

Australian Geological Survey Organisation

April 2000

AGSO Record No. 2000/32


Prepared by:

Robert Cowley






Signalworks Pty Ltd






A.C.N. 066 681 598


Email:


rob.cowley@explorationist.com


WWW:

http://www.explorationist.com/
Date:


April 2000

Australian Geological Survey Organisation

Chief Executive Officer:   Neil Williams

Department of Industry, Science & Resources

Minister for Industry, Science & Resources: Senator The Hon. Nick Minchin

Parliamentary Secretary: The Hon. Warren Entsch, MP

© Commonwealth of Australia 2000

This work is copyright. Apart from any fair dealings for the purposes of study, research, criticism or review, as permitted under the Copyright Act, no part may be reproduced by any process without written permission. Copyright is the responsibility of the Chief Executive Officer, Australian Geological Survey Organisation. Inquiries should be directed to the Chief Executive Officer, Australian Geological Survey Organisation, GPO Box 378, Canberra City, ACT, 2601

ISSN:  1039-0073

ISBN:  0 642 39849 6
Bibliographic reference:  Cowley, R., 2000. 1996 Vulcan Sub-basin / Browse Basin Transition Airborne Laser Fluorosensor Survey Interpretation Report. Australian Geological Survey Organisation, Record 2000/32.

AGSO has tried to make the information in this product as accurate as possible. However, it does not guarantee that the information is totally accurate or complete. Therefore, you should not rely solely on this information when making a commercial decision.

Contents

1.  Introduction

2.  ALF Survey Analysis


2.1  Fluor Mapping


2.2  Adjacent Fluor Detection


2.3  Fluorescence Curve Trend Analysis

3.  Conclusions and Recommendations

Appendices

Appendix 1.  Acquisition QC

Appendix 2.  Navigation QC

Appendix 3.  Data Loading Problems

Appendix 4.  CD Contents

Figures

Figure 1.  Haydn ALF Survey Location Map

Figure 2.  The Haydn ALF Survey

Figure 3.  The Haydn ALF Survey Confident Fluor Map

Figure 4.  The F/R Ratio Histogram for the Picked Fluors

Figure 5.  Selected ALF Spectra

Figure 6.  The Group of the Four Largest Fluors

Figure 7.  Small Fluor Group

Figure 8.  The Haydn ALF Survey Classified Fluor Map

Figure 9.  Haydn ALF Response Map with Noisy Lines 10530 and 10540 

Included

Figure 10. Line 10530 Raman Peak Plot

Figure 11. Line 10531 Raman Peak Plot

Figure 12. Line 10530 10 Anomalous Records

Figure 13. Line 10531 First 10 Records

Figure 14. Line 10620 Acquisition QC Curves

Figure 15. Line 10620 Raman Peak Plot

Figure 16. Line 10620 Raman Peak and Altitude Deviation Plot

Figure 17. Noisy Record Examples

Figure 18. Line 10160 Raman Peak and Altitude QC Curves

Figure 19. Line 10470 Navigation QC Curves

Tables

Table 1.  Haydn ALF Survey Data Acquisition Summary

Table 2.  Haydn ALF Survey Line Navigation Summary

1.  Introduction

The Haydn airborne laser fluorosensor (ALF) survey is located in the Vulcan Sub-basin, Timor Sea (Figure 1). The survey was flown in two sorties on the 2nd December 1996. Sixty-five lines (eighty-nine including the twenty-four re-flown lines) were acquired at 400m spacing in a NW-SE orientation. Seventeen lines were acquired at 1200m spacing in the orthogonal NE-SW direction. The nominal flying height was 80m.

A map of the survey is shown in Figure 2. The NW-SE lines were about 21.35km long while the NE-SW lines were about 26km long. 

A total of 1,529,484 spectra were collected at a spacing of about 1.5m. Of these, 21 were interpreted as showing confident oil fluorescence spectra (about 0.0014 percent, or 14 fluors per million spectra).
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            Figure 1.  Haydn ALF Survey Location Map.
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Figure 2.  The Haydn ALF Survey.

A mapping region 32km wide and 33km high was used for displays. The mapping specifications are listed below.

Mapping Specifications:

Projection: Southern UTM Zone 51 (Central Meridian 123 degrees east)

Min Easting: 

602,000

Max Easting: 
636,000

Min Northing: 
8,605,000

Max Northing: 
8,638,000

2.  ALF Survey Analysis
2.1.  Fluor Mapping
Because of data quality problems a modified SQL query was used to select possible fluors while rejecting noisy records. The following query was used:

SELECT * FROM [RawAlfData] WHERE [Line} <> 10530 AND [Line] <> 10540 AND Ch_160 > 0 AND Ch_50 > Ch_27 / 20 ORDER BY Ch_50 DESC

Lines 10530 and 10540 were excluded because they are very noisy. The Channel 160 > 0 restriction was applied to remove a common type of noisy record. The channel 50 / channel 27 ratio > 20 selects possible fluors. Ordering by channel 50 means the most likely fluors are at the top of the table. This query reduced the number of records to review down to 1,875.
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Figure 3.  The Haydn ALF Survey Confident Fluor Map.

21 fluors were picked during the interpretation and are plotted in Figure 3. Each fluor is plotted with as a red circle with size proportional to the fluorescence area / Raman area ratio. The most obvious and confident fluors tend to plot with the largest circles.

Fluors are very sparse on this survey and there are no obvious clusters. 

The F/R ratio ranges from 0.16 to 1.17 over the 21 picked fluors. A histogram of the F/R distribution is shown in Figure 4. Most of the picks lie in the range 0.15 to 0.30. Only four fluors have a F/R ratio larger then 0.30. The fluor map (Figure 3) shows that these four larger fluors are isolated and not part of a cluster.
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Figure 4.  The F/R Ratio Histogram for the Picked Fluors.

Figure 5 on the next page shows a selection of ALF spectra including the smallest and largest fluors picked. Figure 5a is a collection of non-fluor spectra displayed without normalization. The remaining parts of the figure are normalized to the Raman peak.
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5 a)  Line 10020 Ten Adjacent ALF Spectra.    5 b)  Line 10020 No Fluor.
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5 c)  Line 10060 Lowest Amplitude Fluor.         5 d)  Line 10302 Small Fluor.
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5 e)  Line 10620 Medium Fluor.                          5 f)  Line 10391 Largest Fluor.

Figure 5.  Selected ALF Spectra.
2.2.  Adjacent Fluor Detection

No adjacent fluors were picked on the Haydn ALF survey.

No close fluors were found using a search gap of 10 samples.

2.3.  Fluorescence Curve Trend Analysis

No significant fluorescence response trends were found over the Haydn ALF survey area. The four largest fluors were selected and plotted together for comparison in Figure 6. These curves have been normalized to the Raman Peak. A cluster of low amplitude fluors is compared in Figure 7.
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Figure 6.  The Group of the Four Largest Fluors.
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Figure 7.  Small Fluor Group.

Figure 8 is a map showing the location of the four largest fluors (dark green) and the cluster of small fluors (blue).
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Figure 8.  The Haydn ALF Survey Classified Fluor Map.

3.  Conclusions and Recommendations
The Haydn ALF survey covered about 550 square kilometers with 400m spaced lines and 1200m spaced crosslines. Although many lines were re-flown, only two lines were rejected in this analysis because of noise problems. 

Many types of noise were found on the ALF records and these were rejected during the manual checking phase of fluor selection.

Of the 1,529,484 spectra recorded, only 21 were interpreted as having confident fluors (14 fluors per million spectra). No significant fluorescence clusters were observed. Only 4 fluors were found with a F/R ratio above 0.30 (3 large fluors per million spectra).

Appendix 1.  Data Acquisition QC

	Line
	Sections
	Clipped
	Avg Raman Peak
	Avg Raman Variance

	10020
	2
	0
	12,324
	5,244,749

	10030
	100
	0
	20,424
	20,797,330

	10040
	126
	0
	16,845
	8,037,940

	10050
	129
	0
	14,811
	11,708,710

	10060
	129
	0
	14,127
	10,585,380

	10070
	130
	0
	12,899
	10,849,630

	10080
	141
	0
	13,251
	25,787,510

	10090
	148
	0
	17,564
	12,142,600

	10100
	148
	0
	18,278
	10,636,040

	10110
	148
	0
	15,576
	12,516,620

	10120
	146
	0
	15,205
	12,356,560

	10130
	146
	0
	12,223
	8,942,460

	10140
	144
	0
	13,145
	12,885,580

	10150
	143
	0
	17,229
	25,182,810

	10160
	141
	0
	16,750
	24,665,350

	10170
	133
	0
	12,019
	20,895,500

	10181
	140
	0
	11,895
	24,104,660

	10190
	132
	0
	17,459
	20,513,120

	10200
	131
	0
	14,147
	14,953,670

	10210
	132
	0
	17,466
	27,203,510

	10220
	133
	0
	17,471
	27,760,310

	10221
	141
	0
	12,585
	24,179,510

	10230
	141
	0
	10,536
	19,759,210

	10240
	132
	0
	11,159
	21,952,620

	10250
	132
	0
	13,589
	28,065,780

	10260
	131
	0
	12,616
	26,803,360

	10270
	140
	0
	11,975
	25,801,740

	10280
	132
	0
	13,607
	30,251,120

	10290
	140
	0
	12,847
	27,171,510

	10300
	153
	0
	16,140
	22,965,920

	10301
	144
	0
	18,180
	13,643,400

	10302
	147
	0
	13,637
	20,009,000

	10309
	136
	0
	12,320
	4,936,582

	10310
	144
	0
	19,373
	15,678,390

	10312
	147
	0
	15,450
	21,776,290

	10320
	145
	0
	19,345
	15,895,280

	10322
	148
	0
	14,669
	16,775,250

	10330
	117
	0
	20,669
	15,244,510

	10331
	146
	0
	10,008
	10,922,580


Table 1a.  Haydn ALF Survey Data Acquisition Summary.

	Line
	Sections
	Clipped
	Avg Raman Peak
	Avg Raman Variance

	10334
	141
	0
	11,006
	22,996,380

	10340
	148
	0
	18,604
	11,835,470

	10341
	146
	0
	12,838
	16,683,630

	10350
	149
	0
	17,010
	9,054,970

	10351
	146
	0
	14,840
	22,047,680

	10360
	149
	0
	17,452
	9,620,120

	10361
	146
	0
	15,827
	22,476,010

	10370
	129
	0
	22,819
	13,365,550

	10371
	129
	0
	15,274
	22,904,340

	10380
	129
	0
	17,181
	12,395,530

	10381
	128
	0
	14,736
	18,436,190

	10390
	128
	0
	18,908
	14,074,070

	10391
	128
	0
	13,112
	13,262,940

	10400
	125
	0
	16,988
	11,528,640

	10401
	128
	0
	11,154
	13,040,830

	10410
	125
	0
	16,035
	10,070,010

	10411
	128
	0
	14,350
	20,860,460

	10420
	125
	0
	16,033
	8,961,186

	10421
	128
	0
	15,455
	21,985,910

	10430
	125
	0
	19,158
	12,051,100

	10431
	128
	0
	13,236
	16,538,250

	10440
	125
	0
	17,374
	9,612,917

	10441
	128
	0
	13,335
	16,478,920

	10450
	128
	0
	12,944
	15,990,270

	10460
	141
	0
	12,522
	29,479,990

	10470
	112
	0
	11,231
	10,502,220

	10472
	139
	0
	11,017
	4,194,399

	10480
	126
	0
	19,685
	12,025,020

	10490
	126
	0
	15,711
	8,170,522

	10500
	148
	0
	19,128
	11,660,390

	10501
	146
	0
	14,756
	18,366,320

	10510
	148
	0
	17,105
	9,095,678

	10511
	146
	0
	12,848
	14,744,580

	10520
	149
	0
	13,409
	14,687,550

	10521
	136
	0
	10,163
	3,852,275

	10530
	149
	0
	14,393
	35,503,770

	10531
	139
	0
	10,129
	3,524,523

	10540
	148
	0
	14,144
	36,200,240

	10541
	137
	0
	9,637
	3,452,032

	10550
	147
	0
	16,739
	9,531,846


Table 1b.  Haydn ALF Survey Data Acquisition Summary (cont).
	Line
	Sections
	Clipped
	Avg Raman Peak
	Avg Raman Variance

	10560
	148
	0
	15,612
	7,576,644

	10570
	147
	0
	16,775
	9,658,595

	10580
	147
	0
	17,961
	11,153,040

	10590
	146
	0
	15,286
	9,310,014

	10600
	138
	0
	13,729
	18,584,200

	10610
	138
	0
	13,617
	20,837,430

	10620
	134
	0
	13,720
	13,450,580

	10630
	125
	0
	16,310
	8,719,004

	10640
	125
	0
	19,327
	12,432,690

	10650
	126
	0
	14,700
	9,056,304

	10660
	126
	0
	18,353
	12,377,610

	10670
	134
	0
	11,457
	11,152,610

	17020
	20
	0
	16,168
	12,453,900

	17030
	188
	0
	18,600
	12,228,430

	17040
	154
	0
	19,158
	13,131,340

	17050
	187
	0
	17,629
	10,604,310

	17060
	153
	0
	15,757
	9,601,261

	17070
	186
	0
	15,697
	9,692,931

	17080
	153
	0
	18,751
	13,164,650

	17090
	187
	0
	18,333
	12,111,080

	17100
	152
	0
	18,529
	13,811,810

	17110
	186
	0
	18,051
	13,261,770

	17120
	169
	0
	13,117
	16,539,160

	17130
	162
	0
	12,686
	14,953,490

	17140
	168
	0
	13,010
	16,466,790

	17150
	162
	0
	12,682
	15,809,620

	17160
	168
	0
	13,955
	18,383,980

	17170
	161
	0
	14,753
	20,635,600

	17180
	167
	0
	14,589
	19,780,070

	17190
	161
	0
	15,513
	23,257,250

	50315
	0
	0
	0
	0


Table 1c.  Haydn ALF Survey Data Acquisition Summary (cont).
Many lines were re-flown during the acquisition of the Haydn ALF survey. While some lines had obvious data problems it is not known why many of the lines were re-flown. Lines 10530 and 10540 had such strong noise problems that they were excluded from the analysis. Other lines showed other noise problems but these could be identified during the interpretation. A list of re-flown lines is shown on the next page.

ReFlown Lines:

Line 10221 overlays line10220

Line 10309 overlays line 10302 which overlays 10301 which overlays 10300

Line 10312 overlays line 10310

Line 10322 overlays line 10320

Line 10334 overlays line 10331 which overlays 10330

Line 10341 overlays line 10340

Line 10351 overlays line 10350

Line 10361 overlays line 10360

Line 10371 overlays line 10370

Line 10381 overlays line 10380

Line 10391 overlays line 10390

Line 10401 overlays line 10400

Line 10411 overlays line 10410

Line 10421 overlays line 10420

Line 10431 overlays line 10430

Line 10441 overlays line 10440

Line 10501 overlays line 10500

Line 10511 overlays line 10510

Line 10521 overlays line 10520

Line 10531 overlays line 10530  (10530  has a noise problem)

Line 10541 overlays line 10540  (10540 has a noise problem)

Seventeen cross-lines were acquired over the survey and are shown in the following list:

Cross-lines:

17030

17120

17040

17130

17050

17140

17060

17150

17070

17160

17080

17170

17090

17180

17100

17190

17110
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Figure 9.  Haydn ALF Response Map with Noisy Lines 10530 and 10540 Included.

Figure 9 shows the fluor map produced when the noisy lines 10530 and 10540 are included in the interpretation. These lines were excluded in the final interpretation. (The Confident Fluors Interp 2 dataset contains the interpreted fluors including the noisy lines 10530 and 10540. This dataset should not be used because most of the picks are noisy.)

Figures 10 and 11 show the Raman peak plot for the noisy line 10530 and the re-flown line 10531. The high variance on the noisy line indicates a possible problem.
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Figure 10.  Line 10530 Raman Peak Plot.

[image: image16.png]Cross Plot

35000

30000

S 25000

_Am

' 20000

15000 1

Raman_Peal

10000

s000

45000

0000

2000

4000

ss000
Point

5000

0000

2000

4000





Figure 11.  Line 10531 Raman Peak Plot.

Figure 13 and 14 show a set of ten adjacent record from the noisy line and the re-flown line. The anomalous peaks on the noisy line are easily picked as oil fluorescence during the interpretation.
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Figure 12.  Line 10530 10 Anomalous Records. (Raman Peak Normalisation).
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Figure 13.  Line 10531 First 10 Records. (Raman Peak Normalisation).

Analysis of Line 10620

Line 10620 shows unusual Raman peak and variance curves as seen in Figures 14 and 15. It is not known why the variance is reduced on ther right hand half of the plots, but in this region the Raman peak is affected by the flying altitude. This may be related to the focus settings of the telescope used to transmit the laser beam and collect the emitted spectra.
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Figure 14.  Line 10620 Acquisition QC Curves.
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Figure 15.  Line 10620 Raman Peak Plot.

[image: image21.png]20,000
18,000
& 1500
< 14000
]

£ 12000
10000
8000
@ 5000
&

S 400
Z 2000

eak

Line 10620 Navigation and Acquisition QC Curves

Fi

Al

YT Y

Y

237200

238500

239800

243700
245000
246300
247500
248300
250200

242200 2‘

244700

Point

%

B

14

-

Deviation {m)

— Altitude Deviation
— AvRaman Pk
~ Fluors





Figure 16.  Line 10620 Raman Peak and Altitude Deviation Plot.
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17 a)  Line 10300 Noise Record.

17 b)  Line 10530 Noise Record.
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17 c)  Line 10300 Noise Record.

17 d)  Line 10480 Noise Record.
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17 e)  Line 10540 Data Clipping.                         17 f)  Line 10540 Noise Record.

Figure 17.  Noisy Record Examples.

Figure 17 shows a selection of noisy records found while picking fluors. They can be easily recognized and rejected during the interpretation process.

Appendix 2.  Data Navigation QC
	Line
	Heading (deg)
	Straight Line Distance (m)
	Acquisition Time (seconds)
	Avg Straight Line Velocity (km/hr)
	Points
	Flight Distance (m)
	Avg Flying Velocity (km/hr)
	Avg Point Spacing (m)

	10020
	136.03
	576.64
	6.69
	310.23
	336
	576.65
	310.24
	1.73

	10030
	314.92
	16,816.63
	202.17
	299.45
	10,085
	16,818.97
	299.49
	1.67

	10040
	314.95
	21,350.46
	255.07
	301.34
	12,730
	21,351.57
	301.35
	1.68

	10050
	315.03
	21,349.83
	260.27
	295.31
	12,992
	21,351.57
	295.33
	1.64

	10060
	314.92
	21,349.80
	260.27
	295.31
	12,994
	21,356.33
	295.40
	1.64

	10070
	314.87
	21,349.02
	262.41
	292.89
	13,101
	21,352.44
	292.93
	1.63

	10080
	314.94
	21,349.72
	282.83
	271.75
	14,140
	21,353.85
	271.80
	1.51

	10090
	135.05
	21,350.32
	299.08
	256.99
	14,912
	21,351.80
	257.01
	1.43

	10100
	135.05
	21,350.12
	299.54
	256.59
	14,946
	21,353.46
	256.63
	1.43

	10110
	135.01
	21,350.23
	299.40
	256.72
	14,944
	21,352.68
	256.75
	1.43

	10120
	135.20
	21,349.00
	296.08
	259.58
	14,781
	21,351.15
	259.61
	1.44

	10130
	135.09
	21,312.08
	292.88
	261.96
	14,672
	21,321.91
	262.08
	1.45

	10140
	134.98
	21,349.98
	291.04
	264.09
	14,531
	21,352.13
	264.11
	1.47

	10150
	135.01
	21,349.43
	288.68
	266.24
	14,415
	21,351.52
	266.27
	1.48

	10160
	135.17
	21,349.35
	285.24
	269.45
	14,246
	21,351.24
	269.47
	1.50

	10170
	135.02
	21,350.46
	268.37
	286.40
	13,421
	21,354.88
	286.46
	1.59

	10181
	315.01
	21,348.76
	282.98
	271.59
	14,158
	21,351.18
	271.62
	1.51

	10190
	315.03
	21,349.91
	265.49
	289.50
	13,245
	21,364.13
	289.69
	1.61

	10200
	315.07
	21,349.50
	264.83
	290.22
	13,224
	21,352.72
	290.26
	1.61

	10210
	315.13
	21,349.96
	266.30
	288.62
	13,298
	21,353.48
	288.67
	1.61

	10220
	314.45
	21,352.48
	268.91
	285.85
	13,431
	21,361.24
	285.97
	1.59

	10221
	314.98
	21,349.24
	282.82
	271.75
	14,147
	21,353.34
	271.81
	1.51

	10230
	315.02
	21,349.80
	283.55
	271.06
	14,190
	21,351.27
	271.08
	1.50

	10240
	134.90
	21,349.29
	266.35
	288.56
	13,330
	21,365.62
	288.78
	1.60

	10250
	135.01
	21,350.17
	264.83
	290.23
	13,255
	21,352.03
	290.25
	1.61

	10260
	135.00
	21,349.87
	265.16
	289.86
	13,273
	21,355.28
	289.93
	1.61

	10270
	314.99
	21,350.20
	283.17
	271.43
	14,175
	21,352.50
	271.46
	1.51

	10280
	134.97
	21,348.50
	265.04
	289.97
	13,267
	21,353.22
	290.04
	1.61

	10290
	315.05
	21,349.43
	283.44
	271.16
	14,186
	21,356.00
	271.24
	1.51

	10300
	314.83
	21,349.65
	307.00
	250.35
	15,387
	21,357.07
	250.44
	1.39

	10301
	315.03
	21,349.89
	291.20
	263.94
	14,555
	21,353.14
	263.98
	1.47

	10302
	315.02
	21,349.72
	297.29
	258.53
	14,784
	21,351.45
	258.55
	1.44

	10309
	315.00
	21,350.63
	275.45
	279.04
	13,721
	21,655.82
	283.03
	1.58

	10310
	314.90
	21,349.52
	290.15
	264.89
	14,510
	21,355.16
	264.96
	1.47

	10312
	315.07
	21,350.02
	298.03
	257.89
	14,831
	21,352.61
	257.92
	1.44

	10320
	314.94
	21,350.37
	290.73
	264.37
	14,543
	21,373.30
	264.66
	1.47

	10322
	315.03
	21,349.73
	298.64
	257.36
	14,865
	21,352.22
	257.39
	1.44

	10330
	314.85
	17,212.02
	235.25
	263.39
	11,770
	17,218.55
	263.49
	1.46

	10331
	315.02
	21,350.13
	296.38
	259.33
	14,754
	21,353.27
	259.37
	1.45


Table 2a.  Line Navigation Summary.

	Line
	Heading (deg)
	Straight Line Distance (m)
	Acquisition Time (seconds)
	Avg Straight Line Velocity (km/hr)
	Points
	Flight Distance (m)
	Avg Flying Velocity (km/hr)
	Avg Point Spacing (m)

	10334
	314.92
	21,350.53
	284.29
	270.37
	14,230
	21,354.03
	270.41
	1.50

	10340
	314.99
	21,350.21
	297.43
	258.41
	14,883
	21,354.57
	258.47
	1.44

	10341
	315.02
	21,349.48
	295.50
	260.10
	14,712
	21,351.40
	260.12
	1.45

	10350
	314.99
	21,350.23
	300.11
	256.11
	15,018
	21,357.30
	256.19
	1.42

	10351
	315.08
	21,350.11
	295.23
	260.34
	14,700
	21,353.36
	260.38
	1.45

	10360
	315.07
	21,350.65
	301.04
	255.32
	15,066
	21,355.03
	255.38
	1.42

	10361
	314.99
	21,349.95
	295.38
	260.21
	14,709
	21,352.58
	260.24
	1.45

	10370
	134.99
	21,306.20
	260.23
	294.75
	13,059
	21,311.32
	294.82
	1.63

	10371
	134.89
	21,350.09
	259.66
	296.00
	12,917
	21,352.46
	296.04
	1.65

	10380
	135.16
	21,348.31
	259.66
	295.98
	12,985
	21,350.97
	296.02
	1.64

	10381
	134.93
	21,349.08
	259.38
	296.31
	12,910
	21,352.38
	296.36
	1.65

	10390
	135.07
	21,350.07
	256.77
	299.34
	12,845
	21,353.62
	299.39
	1.66

	10391
	134.94
	21,350.13
	259.22
	296.51
	12,904
	21,353.06
	296.55
	1.66

	10400
	135.03
	21,350.57
	253.23
	303.53
	12,670
	21,354.25
	303.58
	1.69

	10401
	135.02
	21,348.43
	260.24
	295.32
	12,956
	21,351.02
	295.36
	1.65

	10410
	135.05
	21,349.01
	251.79
	305.24
	12,599
	21,353.84
	305.31
	1.70

	10411
	134.98
	21,348.94
	259.87
	295.75
	12,938
	21,351.06
	295.78
	1.65

	10420
	135.18
	21,349.51
	250.67
	306.61
	12,545
	21,355.75
	306.70
	1.70

	10421
	135.05
	21,349.43
	258.23
	297.64
	12,858
	21,355.98
	297.73
	1.66

	10430
	134.99
	21,349.90
	251.96
	305.05
	12,611
	21,352.11
	305.08
	1.69

	10431
	134.92
	21,347.86
	258.25
	297.59
	12,861
	21,350.11
	297.62
	1.66

	10440
	135.21
	21,349.84
	252.69
	304.17
	12,649
	21,358.62
	304.29
	1.69

	10441
	135.17
	21,350.58
	258.43
	297.42
	12,871
	21,352.91
	297.45
	1.66

	10450
	135.08
	21,349.90
	259.31
	296.40
	12,916
	21,353.66
	296.45
	1.65

	10460
	315.00
	21,350.00
	283.80
	270.82
	14,208
	21,354.82
	270.88
	1.50

	10470
	135.09
	15,183.14
	226.23
	241.61
	11,292
	15,189.88
	241.72
	1.35

	10472
	135.09
	21,349.60
	279.80
	274.69
	13,950
	21,353.19
	274.74
	1.53

	10480
	135.02
	21,347.87
	254.26
	302.26
	12,673
	21,352.00
	302.32
	1.69

	10490
	135.12
	21,350.08
	254.38
	302.14
	12,681
	21,355.23
	302.22
	1.68

	10500
	315.01
	21,350.40
	298.32
	257.65
	14,932
	21,357.89
	257.74
	1.43

	10501
	314.94
	21,306.17
	294.77
	260.21
	14,730
	21,308.75
	260.24
	1.45

	10510
	315.00
	21,348.78
	299.39
	256.71
	14,987
	21,353.31
	256.76
	1.42

	10511
	314.97
	21,350.05
	294.42
	261.05
	14,664
	21,353.55
	261.10
	1.46

	10520
	315.07
	21,349.26
	301.35
	255.04
	15,003
	21,357.24
	255.14
	1.42

	10521
	314.98
	21,350.10
	275.37
	279.12
	13,735
	21,352.13
	279.14
	1.55

	10530
	314.94
	21,349.45
	300.83
	255.49
	14,986
	21,352.63
	255.53
	1.43

	10531
	135.02
	21,349.20
	280.59
	273.91
	14,001
	21,351.67
	273.94
	1.53

	10540
	314.95
	21,349.50
	299.53
	256.59
	14,927
	21,353.64
	256.64
	1.43

	10541
	315.00
	21,348.57
	276.46
	278.00
	13,798
	21,349.94
	278.01
	1.55

	10550
	315.01
	21,348.54
	297.88
	258.01
	14,848
	21,353.11
	258.06
	1.44


Table 2b.  Line Navigation Summary (cont).
	Line
	Heading (deg)
	Straight Line Distance (m)
	Acquisition Time (seconds)
	Avg Straight Line Velocity (km/hr)
	Points
	Flight Distance (m)
	Avg Flying Velocity (km/hr)
	Avg Point Spacing (m)

	10560
	314.93
	21,286.98
	297.28
	257.78
	14,870
	21,354.93
	258.60
	1.44

	10570
	315.04
	21,348.30
	297.44
	258.39
	14,830
	21,351.19
	258.42
	1.44

	10580
	315.02
	21,349.99
	296.47
	259.25
	14,783
	21,353.24
	259.29
	1.44

	10590
	314.99
	21,349.96
	295.10
	260.45
	14,716
	21,354.43
	260.51
	1.45

	10600
	314.91
	21,349.26
	278.03
	276.44
	13,907
	21,351.20
	276.46
	1.54

	10610
	314.98
	21,349.40
	277.76
	276.71
	13,892
	21,351.29
	276.73
	1.54

	10620
	134.97
	21,349.34
	268.42
	286.33
	13,427
	21,353.88
	286.39
	1.59

	10630
	135.22
	21,350.10
	253.17
	303.59
	12,622
	21,355.06
	303.66
	1.69

	10640
	135.02
	21,348.57
	253.69
	302.95
	12,650
	21,352.55
	303.00
	1.69

	10650
	134.98
	21,350.32
	253.47
	303.24
	12,640
	21,351.58
	303.26
	1.69

	10660
	135.05
	21,349.57
	253.36
	303.36
	12,636
	21,351.73
	303.39
	1.69

	10670
	135.01
	21,349.88
	269.31
	285.40
	13,470
	21,352.20
	285.43
	1.59

	17020
	225.17
	9,177.00
	108.08
	305.68
	5,404
	9,177.26
	305.69
	1.70

	17030
	44.95
	26,342.67
	377.48
	251.23
	18,877
	26,349.40
	251.29
	1.40

	17040
	224.99
	26,300.81
	309.77
	305.66
	15,493
	26,643.06
	309.63
	1.72

	17050
	44.99
	26,261.88
	376.52
	251.10
	18,834
	26,265.07
	251.13
	1.39

	17060
	225.01
	25,992.27
	305.64
	306.15
	15,363
	25,996.14
	306.20
	1.69

	17070
	44.99
	26,180.37
	375.73
	250.84
	18,796
	26,191.28
	250.95
	1.39

	17080
	224.98
	26,098.82
	306.92
	306.12
	15,405
	26,144.78
	306.66
	1.70

	17090
	45.00
	26,099.47
	374.92
	250.61
	18,759
	26,104.58
	250.66
	1.39

	17100
	224.99
	26,058.66
	307.13
	305.45
	15,368
	26,059.99
	305.46
	1.70

	17110
	45.02
	26,019.77
	373.10
	251.06
	18,670
	26,022.41
	251.09
	1.39

	17120
	225.01
	25,948.53
	338.34
	276.10
	16,970
	25,953.80
	276.15
	1.53

	17130
	45.02
	25,937.21
	326.74
	285.77
	16,339
	25,939.82
	285.80
	1.59

	17140
	225.03
	25,898.75
	338.52
	275.42
	16,927
	25,902.17
	275.46
	1.53

	17150
	45.03
	25,856.25
	325.93
	285.59
	16,296
	25,857.89
	285.61
	1.59

	17160
	224.93
	25,817.02
	337.09
	275.72
	16,854
	25,822.46
	275.77
	1.53

	17170
	44.98
	25,776.40
	325.48
	285.10
	16,271
	25,780.52
	285.15
	1.58

	17180
	225.09
	25,734.66
	336.84
	275.04
	16,839
	25,740.51
	275.10
	1.53

	17190
	45.00
	25,697.02
	324.78
	284.84
	16,234
	25,703.93
	284.91
	1.58

	50315
	270.00
	0.00
	0.00
	0.00
	1
	0.00
	0.00
	0.00

	Total
	 
	2,358,220.81
	30,691.47
	 
	1,533,115
	2,359,425.47
	 
	 


Table 2c.  Line Navigation Summary (cont).

Line navigation parameters were acceptable for most lines. The flight path deviation from a straight line was usually within +/- 50m, occasionally approaching 100m deviation. 

The flying altitude was usually within 5m of the nominal 80m height. Occasionally the error reached 10m or more. The altitude was more often above 80m than below. Figure 18 shows the Raman peak and altitude curves plotted for line 10160. This display shows how the Raman peak tends to vary with altitude.
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Figure 18.  Line 10160 Raman Peak and Altitude QC Curves.
The flying speed often varies along lines in this survey. Figure 19 shows the speed reducing from 260km/hr to 230km/hr along the line. This changes the spectra sample spacing but should not affect the quality of the data recorded.
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Figure 19.  Line 10470 Navigation QC Curves.
(Note: the number of points in Table 2 is calculated from the first and last point numbers for each line. Because some points may be missing, the actual number of loaded points may be less.)

Appendix 3.  Data Loading Problems

The Haydn ALF survey data was difficult to load into the ALF Tools database because of corrupted records. The bad records usually had to be deleted before loading could be completed successfully. The corrupted record are shown in the following list:

Line 10140, Point 185979 contained corrupted data, which was corrected.

The following records were corrupt and were deleted before loading:

Line

Point

10210

229999

10300

26322

10300

32186

10300

32423

10301

7676

10310

38078

10320

62673

10320

65733

10320

71806

10330

100339

10331

98833

10341

133724

10361

193402

10380

54422

10391

89021

10410

146520

10411

147270

10430

210084

10450

269566

10480

83327

10500

228642

10501

222900

10510

248516

10550

107551

10590

217537

10640

174537

10650

206815

The following lines contained no data:

10680

17200

Clipped Data: Line 10421 Point 180111

Noisy Record Line 10470 point 39333,  line10300 point 28666

Appendix 4.  CD Contents

A CD containing ALF analysis data is included in the back of this report. 

The CD contains the following files:

ALF Power.map


ALF Explorer map definition file for the ALF power map.

ALFAnalysis.dat


ALF Explorer project data file. (This file together with the Acp16.mdb file forms the ALF Explorer project data.)

Confident Anomalies Interp 3.dat


ASCII data file of the confident fluors picked during the interpretation.

Haydn ALF Survey Interp Report.doc


The Haydn ALF survey interpretation report.

Haydn.mdb


ALF Explorer project database containing interpretation results.

Haydn Survey Summary.xls


Survey summary spreadsheet.

Survey Basemap.map


ALF Explorer map definition file for the ALF survey map.

Figures


Directory containing figures used in the interpretation report:

