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INTRODUCTION

In June of 1996, High-Sense Geophysics Ltd. was contracted by Equity
Engineering Limited to provide a helicopter borne magnetic and radiometric
survey for Blackstone Resources Incorporated over the Monster property situated
in northern Yukon Territory, Canada. Flight operations commenced on July 12,
1996 and were completed by July 18, 1996 after a total of seventeen (17) sorties.
Approximately 1659 line kilometers of total field magnetic and radiometric data,
flown along north-south traverse lines, were collected, processed and plotted.

The technical objective of the survey was to provide high resolution magnetic and
radiometric maps, suited for anomaly definition, detailed structural evaluation and
identification of lithologic trends. All magnetic, radiometric, positioning, and
altimeter data were recorded in a digital format. Fully corrected magnetic and

radiometric maps were prepared by High-Sense’s Toronto office after completion
of survey activities.

The remainder of this report discusses survey location, logistics, equipment,
personnel and parameters, plus flight operations and data processing/presentation,
in more detail under the appropriate headings.

LOCATION

The survey area, identified as the Monster Property, was situated in Yukon
Territory, approximately 80 kilometres due north of Dawson City. Terrain was
predominantly mountainous and rugged. The area was flown in three separate
stages : an initial reconnaissance survey grid (1000m line spacing), an inset detail
survey grid (250m line spacing) and an additional coarse spaced grid (1000m line
spacing) attached to the south central border of the original reconnaissance grid.
Additional details are provided below, using UTM coordinates for a central
meridian of 141°W - Zone 7 (see also accompanying map):




Reconnaissance Grid (REG) - approx. 80km north of Dawson City, Yukon Ter.

Corner No. Easting (m Northing (m

1 545000 7182000
2 545000 7194000
3 594000 7206000
4 594000 7182000
5 583000 7175000
6 572000 7175000
7 572000 7182000

Detail Grid (DET) -
Corner No. Easting (m) __ Northing (m)
1 547000 7183500
2 547000 7189000
3 - 554000 7194000
4 560000 7194000
5 566000 7193000
6 566000 7189000
7 555000 7183500

Extension Grid (XTRA) -

Corner No. Easting (m)  Northing (m)

1 558000 7172000
2 558000 7182000
3 572000 7182000
4 572000 7175000
5 575000 7175000
6

575000 7172000




Location Map: Monster Survey Blocks - Yukon Territory
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AIRCRAFT AND EQUIPMENT

3.1 Aircraft

The aircraft used was a Bell 206B Jet Ranger helicopter (C-GTNY), owned and
operated by Trans North Helicopters, Whitehorse, Yukon Territory. Installed
equipment is detailed below.

3.2 Airborne Geophysical System

3.2.1 Magnetometer

A Scintrex H8 Optically Pumped Cesium Split Beam Sensor was mounted
in a towed ‘bird’. The Larmor frequency output was processed by a High-
Sense magnetometer counter board that provides a resolution, without
filtering, of 10 ppb ten times per second (in a magnetic field of 50,000 nT
this resolution is equivalent to 0.005 nT).

3.2.2 Radiometric Equipment

An High-Sense Geophysics Limited KS-16 digital differential gamma
spectrometer coupled to a 1024 in® Nal (T1) crystal detector package was
carried in the rear cargo area of the helicopter. Detector crystals were
housed in a special heat stabilized container. The four primary channels of
total count, potassium (K) uranium (U) and thorium (Th) were recorded
once per second, together with the corresponding 256 channel radiometric
spectrum.

3.2.3 GPS Navigation

A Novate] 751 ten channel GPS receiver, which is an integral component
of the HS-GFCS-II flight control system, provided precise positioning
information. The GPS antenna-was mounted on the top tail-fin of the
towed bird, ensuring accurate reported positioning of the magnetic sensor
at all times.
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3.2.4 Altimeter

A Terra Model TRA 3500 radar altimeter was used. The ‘low-profile’
transmitting and receiving antennae were mounted on the underside of the

towed bird’s lateral tail fins. This instrument operates over a range of 0 to
765m (2500’) with a precision of 0.3m (1°).

3.2.5 Geophysical Flight Control System

The High-Sense GFCS-II geophysical flight control system monitored and
recorded magnetometer, spectrometer, altimeter and GPS equipment.
Input from the various sensors were monitored and time stamped every
0.005 seconds for precise coordination of geophysical and position
measurements. '

GPS position coordinates and terrain clearance were presented to the pilot
by means of LCD touch screen display. The magnetometer response, 4th
difference, spectrometer response (4 channel profiles, 256 channel
spectrum) and altimeter profile were also shown on the LCD touch screen
display for real time monitoring of equipment performance.

3.2.6 Digital Recording

The output of the magnetometer, spectrometer and altimeter as well as
uncorrected GPS coordinates were recorded digitally on disk at a sample
rate of ten times per second by the HS-GFCS-II system. Line number,
GPS time and system time were also recorded for use during subsequent
differential GPS correction.

Ground Monitoring System

3.3.1 Magnetometer

A GEM Systems Overhauser magnetometer (GSM19W) was operated as a
base station to record diurnal variations of the earth’s magnetic field.
Readings with a resolution of 0.1 nT were recorded digitally every
second, and synchronized with GPS time (‘time stamped”) for accurate
correction of the airborne data.
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3.3.2 GPS Monitor

A Novatel 751 ten channel receiver with a fixed antenna was also active at
the base of operations. Raw satellite data was digitally recorded to enable
differential correction of the corresponding airborne data.

3.3.3 Recording

The output of the magnetic and GPS monitors was recorded digitally on a
dedicated 486 ‘LunchBox’ computer. A visual record of the last forty
minutes of activity is graphically maintained on the computer screen to
provide.an up to date appraisal of significant activity. At the conclusion of
each production flight raw GPS and magnetic data were transferred to the
main compilation computer.

Field Compilation System

A 586 (‘Pentium’) PC computer and a Hewlett Packard colour printer/plotter were
used for field data processing and presentation. Processing software and
procedures were developed by High-Sense Geophysics Limited, and include the
Geopak RTICAD imaging system. Profile plots, contours and colour/shadow
images were generated on-site as required. :

All digital data was verified at the project site to confirm that data recording took
place within survey specifications. All digital data was duplicated on-site to help
prevent loss.

PERSONNEL

4.1

4.2

Field Operations

Equity Engineering representative  : David Caulfied
High-Sense geophysicist : Allen Dufty
Pilot, Trans North Heli. . : Andrew Page
Project Management

Equity Engineering Ltd. : Dave Caulfied, Henry Awmack

High-Sense, Toronto office : Zybnek Dvorak




SURVEY PARAMETERS

Traverse Line spacing
Control Line spacing
Nominal Terrain clearance : bird

Nominal Terrain clearance : heli.

Navigation
Traverse Line direction
Measurement interval

Airspeed (nominal)

Measurement spacing (nominal)
Airborne Digital Record

Base Station Record

: 250 and 1000 meters (see Appendix A)
: not flown (see Appendix A)

: 50 metres (150 feet)

: 70 metres.(210 feet)

: Global Positioning System

: north-south

: 0.1 second magnetics

1.0 second radiometrics

: 80 km/hr
: 2.5 meters

: Radar Altimeter

Total Field Magnetics

Gamma Ray Spectrometry

Time (Local and GPS)

Raw Global Positioning System (GPS) data

: Ambient Total Field Magnetics

Raw Global Positioning System (GPS) data
Time (Local and GPS)

OPERATIONS AND PROCEDURES

6.1  Flight Planning

Outline of the survey blocks was specified by Equity Engineering Limited
(sectton 2.0), and the coordinates used to generate pre-calculated
navigation files. These, in turn, were used by the airborne data acquisition
system to plan flights at the designated line spacing and orientation.

Total combined flying for all blocks was 1659 km. Areal coverage and
data collection are both considered to be of good quality and within
standard survey specifications. Line kilometers for individual blocks are

6.2

summarized in Appendix A.

Base Station

A geophysical base station was established at the Trans North field hangar
located at Dawson City. GPS and magnetic diurnal records were recorded
covering all airborne production data, and time synchronised with the
remote data based on GPS time.

The base station GPS antenna should be located at an accurately surveyed
position point, since position errors are carried through to the differentially
corrected data. Because no control point was available, the location of the



6.3

GPS antenna was determined by recording several hours of GPS data and
averaging the resulting antenna coordinates (the assumption being that
deliberate errors introduced by military ‘selective availability’ satellite
signal distortion will average to zero over an extended period of time).
The position fixes determined for the base station site were:

Dawson City (set up : July 12, 1996)

64° 03° 01.5354" N 319.54 m asl
1390 25' 53.7655” W (WGS 84 spheroid)

Data Compilation

Data recorded by the airborne and base station systems was transferred to
the field compilation system. As each flight was completed, the following
compilation operations were carried out.

6.3.1 Flight Path Correction

GPS data was differentially corrected to remove errors introduced by
'selective availability', an intentional accuracy degradation method used
by the military. The correction process uses the known fixed location of
the base station to calculate the error associated with each satellite. These
errors are then removed from the survey GPS data enabling a position to
be calculated with an accuracy in the order of three meters, with four or
more satellites in view. Satellite visibility and coverage was generally
good throughout field operations, however the mountainous terrain typical
in the survey area occasionally interfered with reception. Both GPS
receivers were generally tracking a minimum of six satellites.




The navigational correction process yields a flight path expressed in WGS
84 Latitude-Longitude coordinates. Transformation to local Clarke 1866
(NAD 27) UTM coordinates used the following projection parameters :

Semi-major axis (a) Semi-minor axis(b)
WGS 84 6378216.4 6356752.3142
Clarke 1866 6378206.4 6356583.8000

Local datum shift applied :

Delta X : 7
Delta Y : -139
Delta Z : -181

UTM central meridian = 141° W (Zone 7)

False Easting : 500,000
False Northing : 0

6.3.2 Magnetic Corrections

Diurnal variations recorded by the base station were subtracted directly
from the aeromagnetic measurements to provide a first order diurnal
correction. When the magnetic variations are noted to occur due to man-
made causes, such as equipment passing by the sensor, they are edited out
prior to applying the diurnal correction

Optically pumped magnetic sensors have an inherent heading error,
typically several nanoTeslas peak-to-peak, as the sensor is rotated through
360 degrees. On reciprocal flight line directions the heading error is
reasonably predictable; corresponding correction was made on the basis of
aircraft heading.

6.3.3 Radiometric Corrections

Radiometric data, recorded in the raw state as a 256 channel spectrum, are
separated into five energy windows representing contributions from total
count, potassium, uranium, thorium and cosmic sources (see Appendix B
for details). To determine fully corrected radiometric results, the data is
subjected to additional reduction steps.




Airborne background components, caused by airborne radon daughter
products, aircraft airframe, etc., were removed using data from 2500 foot
background measurement lines. Compton Stripping corrections remove
cross-channel effects due to the radiometric phenomena of Compton
Scatter. Altitude attenuation corrections are required to compensate for
variations in terrain clearances. Finally, a sample interaction (or Savitsky-
Golay’) filter is applied to reduce sample overlap. Final corrected data was
presented in corrected counts-per-second.

6.3.4 Map Products and Digital Data

Following processing of all survey data in the Toronto office, two(2)
copies of the final map products (see below), plus digital data (CD-ROM),
extraction software and this logistics report were delivered to Equity
Engineering Limited, Vancouver, Canada.

1. Colour image of total field magnetics with contours, flight path
and Lat-Long/UTM reference grid,

2. Colour image of total count radiometrics with contours, flight path
and Lat-Long/UTM reference grid,

3. Colour image of potassium with contours, flight path and Lat-
Long/UTM reference grid,

4. Colour image of uranium with contours, flight path and Lat-
Long/UTM reference grid,

5. Colour image of thorium with contours, flight path and Lat-
Long/UTM reference grid, and,

6. Colour ternary image combining potassium, uranium and thorium
(scaled by Total Count) with flight path and Lat-Long/UTM

reference grid.

Respectfully submitted,

High-Sense physics Limited
September 9, 1996
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APPENDIX A: MONSTER PROPERTY SURVEY BLOCK SUMMARY



Appendix A

EQUITY ENGINEERING LIMITED
BLACKSTONE RESOURCES INCORPORATED

MONSTER PROPERTY

YUKON TERRITORY, CANADA

Survey Abbrev. | Operations Flights Traverse Lines Control Lines |Total Kms
Block Name Base Line Range | Orient. | Spacing | Orient. [ Spacing
Reconnaisance |REG Dawson City | 1,3,4,5,6,10, | 1000 - 1490 N-S 1000m not flown * 1047.073
12,13,14,15
Detail DET Dawson City | 7,8,9,11,15 20-760 N-S 250m not flown * 452.281
Extension XTRA Dawson City 15,16 2000 - 2170 N-S 1000m not flown * 159.673
Total kilometres 1659.027

* Due to the extremely rugged, mountainous terrain typical of the survey area,
control lines were not flown. It was felt that control-traverse intersections would be
of marginal use in levelling the magnetic data because of the near impossibility of achieving
similar terrain clearances in the two line directions.

Summary of Operations
Magnetic and Radiometric

Surveys




APPENDIX B: Radiometric Data Reduction




Radiometric data, recorded in its raw state as a 256 channel spectrum, are initially

RADIOMETRIC DATA REDUCTION

Appendix B

integrated into five elemental energy windows as defined below :

Window Energy Range Channel Range
Total Count 410 - 2810 keV 35-240
Potassium 1370 - 1570 keV 117-134
Uranium 1660 - 1860 keV 142 - 159
Thorium 2410 - 2810 keV - 206-240
Cosmic 3000- oo keV 256

The data is subsequently subjected to the following data reduction steps to yield
fully corrected radiometric data in the Total Count, Potassium, Uranium and
Thorium energy windows.

(1) Radiometric Background correction

A background component, caused by airborne Radon daughter products,
down-scattered Cosmic sourced radiation and contamination associated
with the aircraft frame and equipment, remains in each of the
radioelement windows. While Cosmic and Aircraft background
components remain reasonably constant, the airborne component is
expected to vary temporally and geographically since the distribution of
airborne sources depends on a number of factors such as atmospheric
conditions, local ground conditions, etc. The traditional method of
monitoring Radon related background conditions is to periodically acquire
data over a reasonably large body of water, where ground sources of
radiation are effectively screened. In areas where suitable bodies of water
do not exist, high altitude (2500 ft clearance) background test lines are
substituted under the assumption that ground based levels of radiation will
have attenuated to negligible levels and, given a well-mixed atmosphere,
that the Radon distribution is constant to the 2500’ level.

Control points are formed by calculating the average countrates and time
of acquisition in each of the radioelement channels from data recorded
during the high altitude backgroung monitor lines. Background values for
each data point are subsequently calculated by linearly interpolating, on
the basis of time, between each control point and applying this value as a
subtractive correction, i.e.

Page B-1
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N’ ,=N' -BKG,
where :

N2n . atmospheric background corrected countrate for
channel ‘n’ (‘n’ is any of TC, K, U or Th)

Nln : Raw, uncorrected countrate for channel ‘n’
BKG,: time interpolated background value for channel ‘n’
Compton Scatter correction

A gamma ray photon of a particular energy may collide with an electron,
impart some of its energy to that electron, and be scattered as a lower
energy photon. This phenomena - known as Compton Scattering - will
cause some incident photons to be wrongly classified as lower energy
events. The practical result of this phenomena is that, for example, a
fraction of incoming Thorium radiation will appear in the Uranium and
Potassium energy windows, and a fraction of incoming Uranium radiation
will appear in the Potassium window. A very small amount of Uranium
radiation may also be ‘back-scattered’ to the Thorium window. Effectively
a channel interaction, this is corrected for by the application of Compton
Stripping ratios. Corrected Potassium, Uranium and Thorium countrates
are calculated by application of the following relations :

= ('py-a*N*) /(1 - 2%0)
N3U = (NZU - a*NsTh) /(1 '33*0‘)
N3K = (Nzx - BN - Y*Ny)
N'rc = N

22
!
=
|

where :

N3n :  Compton corrected countrate for channel ‘n’ (‘n’ 1s TC, K,
U or Th - as indicated)

NZn :  background corrected countrate for channel ‘n’ (‘n’ is TC,
K, U or Th - as indicated)

Th — U stripping ratio

Th — K stripping ratio

U — K stripping ratio

U — Th stripping ratio (“back-scatter”)

» < TR

Values for each of the four Compton stripping ratios can be determined by
formal calibration on standardized radiometric calibration pads. Typical
values were used in the data reduction.
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Altitude Attenuation correction

Within the terrain clearances normally encountered in airborne radiometric
surveys, ground originating radiation is assumed to attenuate exponentially
with distance from source, i.e.

N, = Nye*"
where :
N, : countrate at height =h
Ny: countrate at height =0
o altitude attenuation coefficient

The attenuation coefficients, which are specific to each of the four
radioelement windows, are evaluated using data from a special calibration
exercise - see Addendum B/1 : ‘Altitude Attenuation Coefficients’.

Variation due to terrain clearance is removed from the data by applying
the simple relationship noted above in the following manner :

N4n = N3, * gttt -
where : ‘
N4n :  height corrected countrate for channel ‘n’ (‘n’ is any
of TC, K, U or Th)
N3n :  Compton corrected countrate for channel ‘n’

Hy altitude attenuation coefficient for channel ‘n’
hy:  nominal survey terrain clearance
h: actual terrain clearance

Note that when interpreting height corrected data, care should be taken
where terrain clearances significantly exceed the nominal (or
programmed) survey clearance since countrates tend to be artificially
boosted due to the exponential nature of the correction algorithm.

Sample Interaction filter

As recommended by the Geologic Survey of Canada, final corrected data
is filtered by an optimized filter, sometimes referred to as a ‘Savitsky -
Golay’ filter, designed to reduce sample overlap effects. This is a five
point convolution filter with following (normalized) coefficients :

-0.0857 0.3429 0.4857 0.3429 -0.0857
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Appendix B

SUMMARY OF RADIOMETRIC PROCESSING
COEFFICIENTS AND FACTORS
(USED IN PROCESSING OF RADIOMETRIC DATA
FOR EQUITY/"MONSTER’ PROJECT)

Compton Stripping factors

o= 0.257

= 0.407
Y= 0.773
a= 0.060

Altitude attenuation coefficients :

pre= 0002078  ft'
l = 0.002537  ft"
py=  0.001606  ft"

pm=  0.001931  ft'

Nominal survey terrain clearance = 200 ft. (=70 m)
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Addendum B/1

ALTITUDE ATTENUATION COEFFICIENTS
HELICOPTER RADIOMETRICS

Introduction

In the range of altitudes normally encountered in airborne radionietric operations,
the decay with height of counts originating from the ground is assumed to follow
a simple exponential drop-off, i.e.

N = Nye™"
where :
N : countrate at some height, h
No :countrate ath=10
1! : altitude attenuation coefficient

The attenuation coefficients, which are specific to each of the four standard
energy windows (Total Count, Potassium, Uranium and Thorium), are used in the
height correction procedure in the process of radiometric data reduction.

Values for each of the four attenuation coefficients (irc, Lk, Ky, Hh) may be

determined experimentally by performing the calibration procedure described
below.

Procedure

The calibration exercise is best performed adjacent to a reasonably large body of
water - ensuring the measurement of high quality atmospheric radiometric
background data. Frequently, however, a suitable body of water is not available.
In such cases background levels of radiation may be determined by acquiring data
at high altitude (2500 ft) where radiation due to ground sources has attenuated to
negligible levels. Note: this method requires a well mixed atmosphere up to the

background monitoring altitude, and should not be attempted under conditions of
thermal inversion).

A test location is established, ideally offering a moderate and fairly uniform
radiometric response in each channel. The aircraft then commences a vertical
ascent to a maximum of 700 feet mean terrain clearance, pausing to acquire data
for approximately two minutes at a series clearance ‘steps’ (100 foot altitude
intervals 1s sufficient).

Page B/I - 1




Addendum B/1

The data acquisition phase is completed by measuring local atmospheric
background, either over-water or by climbing to altitude. Averaged data is
subsequently used to determine numeric values for the attenuation coefficients.

Altitude attenuation calibration was performed at the Trans North field hangar,
located at Dawson City, on 18 July, 1996 (Flight #17). Local atmospheric
background conditions were monitored at 2500 feet. The following series of
measurements were acquired : ‘

Line 100 : 16 ft approx. clearance (radar indicated)

Line 150 : 70 ft approx. clearance (radar indicated)

Line 200 : 130 ft approx. clearance (radar indicated)
Line 300 : 235 ft approx. clearance (radar indicated)
Line 400 : 360 ft approx. clearance (radar indicated)
Line 500 : 460 ft approx. clearance (radar indicated)
Line 600 : 610 ft approx. clearance (radar indicated)
Line 700 : 700 ft approx. clearance (radar indicated)

Line 10000  : 2500 ft clearance (background)
Analysis

Since height corrections to radiometric data are applied after Compton correction,
data must first be corrected for ambient background and Compton stripping before
being used to calculate attenuation coefficients. Thus, data is pre-processed by
applying the measured background countrates followed by application of the
stripping factors.

Individual test lines form a set of coincident data measured at the indicated series
of terrain clearances. To calculate the attenuation coefficients, averaged countrates
and heights for each of the individual lines are determined, followed by regression
analysis (first order ‘Least Squares Fit’) to calculate the gradient and intercept
factors of the In(radiometric channel) & altitude dependency, i.e. the data is
assumed to be constrained by the following relation :
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Addendum B/1

In(Np) = p*h + In(Ny)

where, for each individual channel (TC,K,U,Th) :

In(N,) : log of averaged countrate for the channel at
height h
B slope or gradient, the altitude attenuation

factor for the channel

h: averaged altitude

In(N) : intercept factor, the log of the predicted
countrate for the channel at h=0

Results

-Line  Avg. Ht. In(avgTC) In(avgK) In(avgU) In(avgTh)

(f1)
100 16.07 5.84 3.64 1.05 1.87
150 69.77 5.69 3.38 0.91 1.81
200 130.66 5.56 3.18 0.81 1.65
300 234 .47 5.36 2.94 0.67 1.37
400 361.31 5.06 2.66 0.27 1.02
500 462.32 4.89 2.35 0.40 0.84
600  608.93 465 2.04 0.24 0.81
700 696.50 4.36 1.86 -0.23 0.58
Calculated Calculated
Gradient Intercept

Total Count -0.002078 5.8452

Potassium -0.002537 3.5741

Uranium -0.001606 1.0337

Thorium -0.001931 1.8670

Altitude attenuation factors used in radiometric correction process were therefore :

Hrc = 0.002078  ft’!
g = 0.002537 ft"
fy = 0.001606 ft'
Wy = 0.001931 ft'

A graphical presentation of the data, displaying measured data as well as fitted
data’, appears in the following section.
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Addendum B/1

CORRECTED DATA

TC

16.0718 345.0556
69.7679 296.2443
130.6551 258.6883

234.4687
361.3093
462.3171
608.9333
696.4958

RADAR

16.07

69.77
130.66
234.47
361.31
462.32
608.93
696.50

211.692
1567.4474
132.9024
104.4212

78.0244

In(TC)

5.84
5.69
5.56
5.36
5.06
4.89
4.65
4.36

K

38.1453
29.4611
24.0861
18.9062
14.2763
10.4531
7.6705
6.423

In(K)

3.64
3.38
3.18
2.94
2.66
2.35
2.04
1.86

u

2.8456
2.4872
2.2517
1.9585

1.316
1.4853
1.2745
0.7972

In(U)

1.05
0.91
0.81
0.67
0.27
0.40
0.24
-0.23

TOTAL COUNT ATTENUATION COEFFICIENTS :
POTASSIUM ATTENUATION COEFFICIENTS :

URANIUM ATTENUATION COEFFICIENTS :
THORIUM ATTENUATION COEFFICIENTS :

Page B/1-4

6.4748
6.1324
5.1839
3.9299
2.7848
2.3082
2.2567

1.789

In(TH)

1.87
1.81
1.65
137
1.02
0.84
0.81
0.58

SLOPE

-0.002078
-0.002537
-0.001606
-0.001931

INTRCPT

5.8452
3.5741
1.0337
1.8670




TOTAL COUNT : ANALYSIS

RADAR ACTUAL FIT

16.0718  5.8437 5.8118
69.7679  5.6912 5.7002
130.6551 5.5556 5.5737
2344687 5.3551 5.3579
361.3093 5.0591 5.0943
462.3171 4.8896 4.8844
608.9333 4.6484 4.5797
696.4958 4.3570 4.3978

POTASSIUM : ANALYSIS

RADAR ACTUAL FIT

16.0718 3.641403 3.5334

69.7679 3.383071 3.3971
130.6551 3.181635 3.2427
234.4687 293949 2.9794
361.3093 2.658601 2.6576
462.3171 2.346899 2.4014
608.9333 2.037382 2.0295
696.4958 1.859885 1.8074

Addendum B/I

6.00
5.80
5.60
5.40
5.20
5.00
4.80
4.60
4.40
4.20
4.00

0 100 200 300 400 500 600 700

ALTITUDE —e—ACTUAL]
—\—FIT

LN(TC)

4.00

3.50

3.00

LN(K)

2.50

2.00

0 200 400 600 800

ALTITUDE _—e—ACTUAL
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URANIUM

RADAR

16.0718

69.7679
130.6551
234.4687
361.3093
462.3171
608.9333
696.4958

THORIUM :

RADAR

16.0718

69.7679
130.6551
234.4687
361.3093
462.3171
608.9333
696.4958

: ANALYSIS

ACTUAL FIT

1.045774 1.0079
0.911158 0.9216
0.811685 0.8239
0.672179 0.6572
0.274597 0.4536
0.395617 0.2914
0.242554 0.0560
-0.22665 -0.0846

ANALYSIS

ACTUAL FIT

1.867918 1.8360
1.813586 1.7323
1647485 1.6147
1.368614 1.4142
1.024176 1.1693
0.836468 0.9742
0.813904 0.6911
0.581657 0.5220

Addendum B/1
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2.1

Appendix C

DIGITAL DATA ARCHIVES
Summary

The raw and processed digital data, together with the final data grids, are
delivered on CD-ROM (three copies). The digital data is archived in GEOPAK
Binary Database Format (.BDB); the gridded data is also archived in GEOPAK
grid format (.GRD). Software and documentation are supplied on the CD-ROM to
extract any combination of data channels from the binary databases into an ASCII
‘flat file’ format (program DBEX) - allowing the creation of custom data file
formats as per the user’s needs.

CD-ROM Directory Structure and Contents

Delivery data is stored on the CD-ROM under the following directory structure :

data
grids
report
sw
vector

The following sections detail the contents of each sub-directory.

\MONSTER\DATA

Digital profile data is stored in GEOPAK binary database (.BDB) format. Two
files exist in this directory : MAG.BDB (contains magnetic and related data for
the entire MONSTER project - 10 Hz sample frequency) and SPEC.BDB
(contains radiometric and related data for the entire MONSTER project - 1 Hz
sample frequency). GEOPAK databases are structured as a series of direct access
multi-channel records accessed by the original survey line number. Descriptions
of record contents for both MAG and SPEC databases may be found immediately
following this section.

The survey line numbering scheme for the MONSTER survey is as follows :
Line numbers 1000 to 1490 : reconnaissance survey (1000m)
Line numbers 20 to 760 : detail survey (250m)
Line numbers 2000 to 2170 : extension survey (1000m)

Data extraction software (DBEX.EXE) is resident in the \MONSTER\SW sub-

directory - see section 2.4. User documentation is appended to this section,
following the database record descriptions.
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Appendix C

2.2 \MONSTER\GRIDS

The final processed data grids are stored in this sub-directory and consist of the

following :

MAG.GRD
PTC.GRD
PK.GRD
PU.GRD
PTH.GRD
TNY.CPC

- final total field Magnetics (nT)

: final corrected Total Count (cps)

: final corrected Potassium (cps)

: final corrected Uranium (cps)

: final corrected Thorium (cps)

: radiometric ‘ternary’ grid (note : this is a
GEOPAK packed colour index grid)

These grids are stored in GEOPAK grid format.

2.3  \MONSTER\REPORT

This sub-directory contains the various components of the final logistics report.
Files are in either Microsoft Word (.DOC) or Microsoft Excel (.XLS) format, as

listed below :
EQUITY.DOC
SUMMARY.XLS
RADPROC.DOC

ALTCOF.DOC

ALTCOF.XLS
ARCHIVE.DOC
DBX_MAG.XLS

DBX_SPEC.XLS
DBEX.DOC

: text for main body of logistics report

: survey block summary (Appendix ‘A’)

: text for radiometric processing description
and summary (Appendix ‘B’)

: text for radiometric altitude attenuation
coefficient determinations (Addendum
‘B/1’)

: accompanying spread sheet to altitude
attenuation section (Addendum ‘B/1’)

: text for data archive and CD-ROM
description (Appendix ‘C’)

: Magnetic database record description

: Radiometric database record description
- text for DBEX (Database Extraction
Utility) User’s manual
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2.5

3.0

Appendix C

\MONSTER\SW

This sub-directory contains a copy of the database data extraction software
(DBEX.EXE). Use this software to extract any or all of the geophysical data
channels from the magnetic and radiometric databases and write to an output
ASCII file. Additional file copies of the user documentation (DBEX.DOC -
Microsoft Word format) and magnetic and radiometric database record
descriptions (DBX MAG.XLS, DBX_ SPEC.XLS - Microsoft Excel format) are

also included here.

\MONSTER\VECTOR

This directory contains the various graphics files used in the final map
presentations. Primarily included for the convenience of those with access to
GEOPAK software, these files are all in GEOPAK vector (.VEC) format and may
be directly used by GEOPAK RTICAD :

BEQU.VEC

FP.VEC
CMAG.VEC
CPTC.VEC
CPK.VEC
CPU.VEC
CPTH.VEC
TTL MAG.VEC
TTL_TC.VEC
TTL K.VEC
TTL_U.VEC
TTL_TH.VEC
TTL_TNY.VEC

ATTACHMENTS

: map surround with UTM and LAT/LONG
reference grids

: flight path

: magnetic contours

: total count radiometric contours
: potassium radiometric contours
: uranium radiometric contours

: thorium radiometric contours

: title block - magnetics

: title block - total count

: title block - potassium

: title block - uranium

: title block - thorium

: title block - ternary presentation

The following documents are attached to this appendix :

e} Magnetic .BDB database structure summary (information to be used in
conjunction with program DBEX, the data base extraction utility)

(2) Radiometric .BDB database structure summary (information to be used in
conjunction with program DBEX)

3) DBEX user documentation.
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Client name:

Name of BDB:

Survey location: MONSTER
Date flown: JUL, 1996
Date processed: AUG, 1996

EQUITY ENGINEERING LIMITED

\MONSTER\DATA\MAG.BDB

Number of channels:

16

Final Geopak grid names, plus
corresponding channel number
flist all included on this media)

\MONSTER\GRIDS\MAG.GRD

{channel 9)

N
Q

N
-

N
N

N
w

)
5

N
(811

N
(o)}

N
~

N
@

N
[de}

W
o

w
—_

w
N

Channel # Channel name Description Fortran format
for DBEX (eg F12.2)

1 X UTM EASTING F12.1
2 Y UTM NORTHING F12.1
3 FID COUNTER (1/10 SEC) F8.0
4 TIME GPS WEEK SECOND F10.1
5 RAD ALT RADAR ALTIMETER (feet) F8.1
6 GPS HGHT GPS ELEVATION (metres) F8.1
7 RAW MAG RAW MAGNETICS (nT) F8.1
8 DIURNAL DIURNAL MONITOR (nT} F8.1
9 FNL MAG FINAL MAGNETICS (nT) F8.1
10 GPS LAT RAW GPS LAT. {degrees, WGS84) F9.4
11 GPS LONG RAW GPS LONG. (degrees, WGS84) F9.4
12 GPS PDOP GPS PDOP {pdop) F6.2
13 GPS NSATS GPS NUMBER OF SATS (nsats) F3.0
14

15

16

17

18

19




Client name:

Survey location:

Date flown:

Date processed:

EQUITY ENGINEERING LIMITED

MONSTER
JUL, 1996
AUG, 1996

Name of BDB: \MONSTER\DATA\SPEC.BDB Number of channels: 16
Final Geopak grid names, plus \MONSTER\GRIDS\PTC.GRD {channel 11)
corresponding channel number \MONSTER\GRIDS\PK.GRD (channel 12}
flist all included on this media) \MONSTER\GRIDS\PU.GRD {channel 13)
\MONSTER\GRIDS\PTH.GRD {channel 14}
Channel # Channel name Description Fortran format
for DBEX (eg F12.2)

1 X UTM EASTING F12.1

2 Y UTM NORTHING F12.1

3 FID COUNTER (1/10 SEC) F8.0

4 TIME GPS WEEK SECOND F10.1

5 RAD ALT RADAR ALTIMETER (feet) F8.1

6 GPS HGHT GPS ELEVATION (metres) F8.1

7 RAW TC RAW TOTAL COUNT (cps) F6.0

8 RAW K RAW POTASSIUM (cps) F6.0

9 RAW U RAW URANIUM (cps) F6.0

10 RAW TH RAW THORIUM ({cps) F6.0

11 FNL TC FINAL TOTAL COUNT (cps) F6.0

12 FNL K FINAL POTASSIUM (cps) F6.0

13 FNL U FINAL URANIUM (cps) F6.0

14 FNL TH FINAL THORIUM (cps) F6.0

15 GPS LAT RAW GPS LAT. (degrees, WGS84) F9.4

16 GPS LONG RAW GPS LONG. (degrees, WGS84) F9.4

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

w
N




PROGRAM "DBEX" - DATABASE EXTRACT

The database extract program function is to copy data to a ASCII or BINARY file.

/ EXIT

Exit may be selected whenever the main menu options list is displayed. All open files are
closed, the program terminates and control returns to DOS.

1 OPEN DATABASE

This function is required to open a database for read/write activity. If a database is
already open and OPEN DATABASE is selected, an error message is displayed and the
main menu select list is re-displayed.

If there is no database open, the routine prompts for the filename of the database file to
open. Once entered, the file is opened. If an error occurs during the open sequence, an
error is displayed and the file is not opened. The open database function is also the first
step taken to create a new database.

2 CLOSE DATABASE

Closes the currently open database. If no database is open, an error is displayed and the
main menu select list is re-displayed.

3 GENERATE LINE:FID:X:Y:Z1:Z2... FILE

This function generates a LINE,FID,X,Y,Z1,72,Z3... file from the lines in a database.
The output LFXYZZ file may be generated in an ASCII or BINARY format. The
LFXYZZ file is compatible for input to GEOPAK ground survey programs.

The run parameters are:

Line:fid:fid filename [/=none] :
The entire database may be examined and each line which is NOT marked deleted will be

output to the LFXYZ file if a slash is entered to the above prompt. If a filename is
entered, the file must exist and contain one line entries consisting of:




- Line number
- Fid start
-Fid end

This file is called a Line Fid Fid file or "LFF" file. The LFF file contains one LFF entry
for each line to be processed. The file is read using a FORTRAN free format read. An
EOF in the LFF file terminates processing of lines into the LFXYZ file.

Enter next line range [/=END] :

This prompt appears only if a slash "/" is input in response to the LFF filename request.
A list of line ranges to process is required. Up to 20 line ranges may be input. At least
one range must be input. A line range may not have a range end line number which is
smaller than the range start line number.

LFXYZ filename :

A DOS filename must be entered. This file receives either the ASCII or BINARY output.

ASCII or BINARY output file [A/B] :

An"A" or "B" must be entered to the above prompt. Ifan"A" is entered, the output
file will be generated in a standard ASCII format. Ifa "B" is entered, BINARY is
selected. The BINARY file format is FORM=UNFORMATTED (Microsoft
FORTRAN compatible).

Parameter input filename [/=NONE] :

Program parameters may be read from a file on disk instead of through the keyboard. If a
file contains the answers to the channel selection parameters, the filename may be entered
and the parameters will be read from the file and no input is required from the keyboard.
The parameters that are read from the file are marked with a "(P)" indicator.

Parameter output filename [/=NONE] :
The program can build an answer file from the answers to the prompts that are input via
the keyboard. The answers written to the file are flagged with a "(P)". If a slash "/" is
input, no output parameter file is generated.
P) The line number is automatically inserted in front of each record. Each
channel following the line number must be specified, including FID, X
and Y.
Do you want the line number [Y/N] [Def=Y] :

DBEX - Database Extract 2




The above information and prompt is displayed. If "N" is entered to the
query, the line number information will not be written to the output file.

The Line number is extracted from the line headers in the database.
@P) Do you want the flight number [Y/N] [Def=Y] :

If "N" is entered to the query, the flight number information will not be
written to the output file.

The Flight number is extracted from the line headers in the database.
@) Do you want the date [Y/N] [Def=Y] :

If "N" is entered to the query, the date flown will not be written to the
output file.

The Date is extracted from the line headers in the database.

The X and Y data come from channels 1 and 2 in each data record. The Z channel(s) are
selected when the following prompt appears.

(P)  Enter Z channel numbers [/ on end] :

A list of at least one channel number must be entered. The entry is
FORTRAN free format. The channel number(s) entered must be in the
range of 1 to the number of channels in the database record. The list of
channel numbers must be terminated with a slash.

P) Data records may be extracted from the database using one of the
following selection criteria:

1 =on a record basis
2 = on a distance basis
3 = on a time basis

Enter the extraction code :
Enter one of the codes (1,2 or 3) to select how the data is to be extracted
from the database. The normal method is 1, on a record mode. Distance

and time modes cause records to be interpolated at fixed increments along
the line in either distance or time increments.
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(P)

(P)

(P)

P)

(P)

Extract & write every Nth record [/=1] :

This question is asked only if the extraction code is 1 (record basis). If "1"
or a slash is entered, each database record will be copied. If a number
greater than 1 is input, i.e. "N", only every "N"th record will be copied from
the database to the output file.

Enter the sampling distance (metres) :

This question is asked only if the extraction code is 2 (distance basis). The
distance in metres along the flight lines that data samples are to be extracted
at 1s entered.

Enter the time sampling interval (seconds) :

This question is asked only if the extraction code is 3 (time basis). Data
records are extracted on a time<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>