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INTRODUCTION 

An a i r b o r n e  INPUT H e l i c o p t e r  E l ec t romagne t i c  Survey,  

p r o j e c t  number 24H59, was flown d u r i n g  t h e  month o f  J anua ry ,  

1983, by Q u e s t o r , S u r v e y s  Limited  f o r  S e l c o  Inc .  The su rvey  

b lock  i s  s i t u a t e d  j u s t  west o f  Y m i r  i n  t h e  Nelson Mining 

D i v i s i o n ,  B r i t i s h  Columbia. An o u t l i n e  map of t h e  su rvey  

a r e a  which was t a k e n  from N a t i o n a l  Topographical  S e r i e s ,  

s h e e t  number 82F i s  p rov ided  i n  t h e  Appendix. The o p e r a t i n g  

ba se  was C a s t l e g a r ,  B r i t i s h  Columbia, s i t u a t e d  approx imate ly  

25 k i l o m e t r e s  w e s t  o f  t h e  su rvey  a r e a .  

A t o t a l  o f  277 l i n e  k i l o m e t r e s  w e r e  flown. 

The p r i n c i p l e  p r o d u c t s  o f  t h e  I N P U T  H e l i c o p t e r  

E l ec t romagne t i c  Survey a r e  i) t h e  t o t a l  f i e l d  magnet ic  con tou r  

map, and ii) t h e  INPUT anomaly maps. 

Ques to r  Surveys  L imi ted  performed t h e  a i r b o r n e  su rvey  by 

a B e l l  205A-1 H e l i c o p t e r  w i t h  Canadian R e g i s t r a t i o n  C-GLMC 

which was adap t ed  f o r  INPUT su rvey  a p p l i c a t i o n .  The 205A-1 

combines s u b s t a n t i a l  power, a f f o r d a b l e  space  f o r  equipment 

i n s t a l l a t i o n  and s e r v i c e  c e i l i n g  o f  20,000 f e e t  (unequ ipped) .  

The INPUT i n s t a l l a t i o n  c o n s i s t s  o f  t h e  fo l l owing  major  a d d i t i o n s : -  

Equipment 

T r a n s m i t t e r  l oop  and frame 

T r a n s m i t t e r  

Rece iver  

Recording sys tem 

Placement 

e x t e r n a l  

e x t e r n a l ,  s t a r b o a r d  

i n t e r n a l  

i n t e r n a l  

Magnetometer s e n s o r  e x t e r n a l ,  forward 

Magnetometer i n t e r n a l  



Radar a l t i m e t e r  

Camera 

Bi rd  winch 

A.P.U.. 

e x t e r n a l ,  s t a r b o a r d  

e x t e r n a l ,  s t a r b o a r d  

i n t e r n a l  

e x t e r n a l ,  p o r t  

A v e r t i c a l  a x i s  c o i l  was i n s t a l l e d  w i t h i n  t h e  ' r e c e i v e r  

b i r d '  s t r u c t u r e .  During f e r r y  f l i g h t s ,  t h e  ' r e c e i v e r  b i r d '  i s  

c r a d l e d  beneath  t h e  a i r f r a m e  i n  t h e  same manner a s  t h e  f ixed-  

wing i n s t a l l a t i o n .  

The equipped h e l i c o p t e r  has  a range of  approximately 

f o u r  hours  under optimum cond i t i ons .  This  f i g u r e  i s  de- ra ted  

by temperature  and a l t i t u d e  f a c t o r s ,  p l u s  an a p p r o p r i a t e  

margin of  r e s e r v e  f o r  s a f e t y ,  depending on t h e  l o c a l  s e t t i n g  

of  t h e  p a r t i c u l a r  survey.  

The f i e l d  personne l  c o n s i s t e d  o f :  

P i l o t  - B. Masson 

Navigator - H. Sandau 

Operator  - D. Borsoi  

Engineer - J. Caza 

Data 
Technician - H. Sandau 

SURVEY PROCEDURE 

During t h e  survey,  t h e  h e l i c o p t e r  mainta ined a t e r r a i n  

c l e a r a n c e  as c l o s e  t o  122 metres a s  p o s s i b l e ,  w i t h  t h e  E.M. b i r d  

a t  approximately  48 metres above t h e  ground. I n  areas of sub- 

s t a n t i a l  topographic  r e l i e f ,  t h e  h e l i c o p t e r  h e i g h t  exceeds 122 

metres  f o r  s a f e t y  reasons .  



An East-West flight direction and a flight line spacing 

of 200 metreswereestablished for this project, in order to 

optimize the electromagnetic coupling between the receiver 

and the conductive anomalies. 

In addition to the flight lines, control lines were 

flown perpendicular to the flight lines to be used for computer 

levelling of the magnetic data. In addition, a ground magnetic 

base station was monitored daily for severe diurnal variations 

(magnetic storms). 

The appropriate details of each flight are logged on 

the flight logs by the operator-technician. The logs include 

the flight times, line numbers and fiducial numbers as well 

as a record of equipment irregularities and atmospheric 

conditions. One can refer to these in order to relate the 

flight path film to the geophysical data. 

The ground speed of the helicopter, when on line, is 

strongly under the control of topographic relief and aircraft 

performance limitations. This causes data to undergo a varying 

degree of compression and expansion when recorded in equal 

time increments. The accuracy of the data is determined by 

that of the flight path recovery. 

The navigation was accomplished using airphotos supplied 

by the client. 

MAP COMPILATION 

The survey area is comprised of 6 cronaflex positive 

mosaics supplied by the client. The 6 photo base mosaics are 

at a scale of 1:5,000. Navigational and flight path recovery 

maps were produced from these mosaics. 



The navigational maps were used for the direct recovery 

of the flight path from the 35mm half-frame film negatives. This 

film is graduated into fiducials which are used in annotating 

points of similar topographic features. They are accurately 

plotted using at least one point per major fiducial. 

The navigational maps cannot be employed for computer 

digitizing of the flight path because of shrinkage of the paper 

base. Therefore, Cronaflex maps with topographic details 

were utilized to trace the recovery from the navigation maps 

and for digitizing. 

The Cronaflex with the flight path information has 

been combined photographically with the appropriate survey 

results to yield 6 INPUT maps and 6 magnetic contour mylars 

at a scale of 1:5,000. White prints of these are provided in 

the map pockets of this report. 

INTERPRETATION 

' The most common types of bedrock conductors intercepted 

by the INPUT airborne system are those of massive sulphides, 

massive magnetite and graphite. In special circumstances, 

they produce strong and narrow INPUT responses of moderate to 

high conductivity proportional to the amount of sulphides, 

magnetite and/or graphite present. This is not always the 

case, since some sulphide deposits are known to produce poorer 

responses which may be attributed in part by the following 

circumstances : 



the conductor is sub horizontal; 

2. the mineralogy does not lend itself to be detected by 
electromagnetic methods; 

3. the conductor is not massive but vein-like; 

4. there is a lack of continuity of individual veinlets; 

5. the conductor width is small; 

It should be noted that an INPUT response can also result 

over fault or shear zones containing conductive material. This 

material could be clay, saline or mineral alteration. Distin- 

guishing these responses from genuine conductors, using only 

airborne data, is virtually impossible. 

In areas of thin or nonconductive overburden, maximum 

penet;ation of INPUT system is likely and the masking effect 

of any underlying bedrock conductor would be minimal. In this 

instance, weaker responses in the order of two and three channels 

originating from the bedrock, would be indicative. 

.A number of targets have been selected and summarized. 

These were primarily chosen because they exhibit one or more of 

the following qualities: 

a) fair to excellent E.M. response character; 

b) bedrock origin; 

c) moderate to high conductivity-thickness values; 

d) magnetic association; 

e) favourable geological location as interpreted from the 
contoured magnetics. 

The following summarizes the parameters and terms associated 

with each selected INPUT target: 



Final 
Anomaly: An anomaly is designated by a flight line number and 

a suffix letter, for example: 

6 - first digit signifies the block; 
001 - next three digits signifies the flight line number 

(900 series - tie lines) ; 
0 - fifth digit signifies the number of reflys; 
A - a letter is assigned to each anomaly which relates 

to their sequential order along the flight line. 
QUESTOR'S alphabet is: ABCDEFGHJKLMNPRSTWYZ. 

Anomaly 
Fiducial: The position in which the anomaly is located along 

the recovered flight path. A lag factor of a half 

subfiducial has been applied. 

CHS : The number of channels displayed by the anomaly. 

CH1.AMP : A computer estimate of channel 1 amplitude in units 

of parts per million. For those amplitudes that 

exceed the bottom of the analog record, a value of 

6000 ppm is assumed. 

CH2.AMP : A computer estimate of channel 2 amplitude in units 

of parts per million. A graduation on the analog 

record is equivalent to 30 ppm. 

Siemens : The conductivity-thickness product in siemens. One 

siemen is equivalent to one mho. 



Magnetic 
F i d u c i a l :  The l o c a t i o n  of  a c o r r e l a t i n g  magnetic anomaly. These 

a r e  f l agged  on t h e  f l i g h t  path .  A l a g  f a c t o r  of a 

h a l f  s u b f i d u c i a l  has  been app l i ed .  

Value : The magnitude of t h e  magnetic anomaly, i n  gammas. 

A l t .  : The a l t i t u d e  of t h e  a i r c r a f t  above t h e  ground s u r f a c e ,  

i n  f e e t .  

RESULTS AND RECOMMENDATIONS 

Three papers  which had documented t h e  INPUT responses  of  

a v e r t i c a l  a x i s  r e c e i v e r  c o i l  over  d i f f e r e n t  geo log ic  geometr ies  

were l o c a t e d  and are l i s t e d  a t  t h e  back of  t h i s  r e p o r t .  

Numerous INPUT anomalies were i n t e r c e p t e d  du r ing  t h e  

survey and a l l  of  them have been p l o t t e d  on t h e  maps. 

H.W. L i t t l e  (1960) sugges ted  i n  h i s  geo log ic  r e p o r t  t h a t  

a major s y n c l i n e  pas ses  through t h e  survey a r e a  i n  a North-South 

d i r e c t i o n .  With t h i s  assumption,  it i s  probable  t h a t  most 

conductors  i n t e r c e p t e d  i n  t h i s  a r e a  are d ipp ing  conformably. 

However, t h e  a b i l i t y  t o  d i s c r i m i n a t e  a v e r t i c a l  conductor from 

a d ipp ing  conductor  o r  a h o r i z o n t a l  r ibbon ,  o r  v i c e  v e r s a ,  was 

complicated by t h e  i n t e r f e r e n c e  between anomalies.  Therefore ,  

only  an approximate s t r i k e  l o c a t i o n  of t h e  conductors  could be  

i n t e r p r e t e d .  These i n t e r p r e t e d  conductors  may d i p  v e r t i c a l l y  

o r  a t  an  ang le ,  o r  l i e  i n  an  h o r i z o n t a l  p o s i t i o n .  Only i n  

some i n s t a n c e s ,  t h e  d i p  d i r e c t i o n  was concluded because t h e  

INPUT responses  e x h i b i t  t h e  fo l lowing  c h a r a c t e r i s t i c :  



i) stagger of the INPUT peak 

and ii) comparison of line to line responses with model 
curve (G.J. Palacky, 1974) 

- Interpretation of magnetic responses gives extra information 

in some cases. Nevertheless; the direction of dip is not 

conclusive and ground geophysical and geological surveys are 

required for confirmation. 

A large area of overburden has been outlined on map sheet 

number 1. An examination of the analogue records revealed that 

channels 1 to 4 responses observed are larger than the maximum 

response the system can record. The responses indicate that the 

conductors are either very conductive or surficial. The anomalous 

response of the later channels are also an indication of the 

presence of a thick conductive layer. 

In some cases, when two conductors are dipping to each 

other as indicated on the interpretation map, it is probable that 

they may form one conductor. Most conductors in map sheet 1 are 

associated with surficial overburden except conductor 7 which 

may be formational and of graphitic origin. 

All conductors on map sheets 2 and 4 are interpreted as 

surficial overburden. 

Map sheets 3, 5 and 6 represent a more resisitive area 

of this survey block. Many conductors of these three map sheets 

are probably structural, associated with the anticline-syncline 

system which passes through this area. Conductors are striking 

in a NNW-SSE direction at the southern half of map sheet 3. 

On the northern half of map sheet 3, the strike direction changes 

into a NNE-SSW direction. In map sheet 5, the conductors are 



s t r i k i n g  i n  an  approximate nor th -sou th  d i r e c t i o n  excep t  

Conductor 9 .  

Four Conductors 1 , 2 , 3  and 8 w e r e  s e l e c t e d  i n  map s h e e t  

3 because  o f  t h i n  s h o r t  s t r i k e  l e n g t h  and an a s s o c i a t i o n  w i t h  

a p robab le  i n t r u s i v e ,  sugges t ed  by magnet ic  response .  However, 

t h e  r e l a t i v e l y  low conductance ,  5 siemens f o r  Conductor 1 and 

3 ,  degrade  t h e i r  p r i o r i t y .  Because of  t h e  b e t t e r  decay response  

and conductance  v a l u e  of  conduc tors  2 and 8 ,  a medium p r i o r i t y  

i s  des igna t ed .  The nor th -sou th  t r e n d i n g  conduc tors  found i n  

map s h e e t  5 and 6 appear  t o  be  fo rma t iona l .  Downwarp, upwarp 

a r e  a p p a r e n t  from t h e  magnet ic  responses  of  t h e s e  two map s h e e t s .  

Also ,  an  i n t r u s i v e e x i t s  a t  t h e  nor thwes t  c o r n e r  of  map s h e e t  5. 

Four Conductors 4 ,5 ,6  and 9 a r e  s e l e c t e d  i n  map s h e e t  5 

because  o f  t h e i r  s h o r t  s t r i k e  l e n g t h  and appa ren t  a s s o c i a t i o n  

w i t h  magnet ics .  Conductor 4 is  a poor p r i o r i t y  because  of  t h e  

poor  decay response  and low conductance va lue .  Conductors 5 and 

6 e x h i b i t  good decay response  and f a i r  conductance va lue .  

Conductor 9 i s  g iven  a h i g h e r  p r i o r i t y  because  o f  i t s  s h a r p  response ,  

h igh  conductance  v a l u e  and good decay response .  The magnet ic  

a s s o c i a t i o n  s u g g e s t s  p y r r h o t i t e  may b e  t h e  sou rce  m a t e r i a l .  

R e s p e c t f u l l y  submi t t ed ,  

QUESTOR SURVEYS LIMITED 

S. Wong, 
Geophys ic i s t .  



APPENDIX 

EQUIPMENT 

The helicopter is equipped with a Mark VI INPUT ( R )  E.M. 

system and Sonotek P.M.H. 5010 Proton Magnetometer. Radar 

altimeters are used for vertical control. The outputs of 

these instruments together with fiducial timing marks are 

recorded by means of qalvanometer type recorders using liqht 

sensitive paper. Thirty-five millimeter half frame cameras 

are used to record the actual flight path. 

BARRINGER/QUESTOR MARK VI INPUT ( R )  SYSTEM 

The Induced Pulse Transient (INPUT) system is partic- 

ularly well suited to the problems of overburden penetration. 

Currents are induced into the ground by means of a pulsed 

primary electromagnetic field which is generated in a 

transmitting loop around the helicopter. By using half sine 

wave'current pulses and a loop of large turns-area, the 

high output power needed for deep penetration is achieved. 

The induced current in a conductor produces a secondary 

electromagnetic field which is detected and measured after 

the termination of each primary pulse. Detection is 

accomplished by means of a receiving coil towed behind the 

helicopter on two hundred and fifty feet of cable, and the 

received signal is processed and recorded by equipment in 

the helicopter. Since the measurements are in the time 

domain rather than the frequency domain common to continuous 

wave systems, interference effects of the primary transmitted 



field are eliminated. The secondary field is in the form 

of a decaying voltage transient originating in time at 

the termination of the transmitted pulse. The amplitude 

of the transient is, of course, proportional to the amount 

of current induced into the conductor and, in turn, this 

current is proportional to the dimensions, the conductivity 

and the depth beneath the helicopter. 

The rate of decay of the transient is inversely 

proportional to conductivity. By sampling the decay curve 

at six different time intervals, and recording the amplitude 

of each sample, an estimate of the relative conductivity 

can be obtained. By this means, it is possible to discriminate 

between the effects due to conductive near-surface materials 

such-as swamps and lake bottom silts, and those due to 

genuine bedrock sources. The transients due to strong 

conductors such as sulphides exhibit long decay curves and 

are therefore commonly recorded on all six channels. Sheet- 

like-surface materials, on the other hand, have short decay 

curves and will normally only show a response in the first 

two or three channels. 

The samples or gates are positioned at 340, 540, 840, 

1240, 1740 and 2340 micro-seconds after the cessation of the 

pulse. The widths of the gates are 200, 200, 400, 400, 

600 and 600 micro-seconds respectively. 

For homogeneous conditions, the transient decay will 

be exponential and the time constant of decay is equal to 

the time difference at two successive sampling points divided 



(iii) 

by t h e  l o g  r a t i o  o f  t h e  ampli tudes  a t  t h e s e  p o i n t s .  

SONOTEK P . M . H .  5010 PROTON MAGNETOMETER 

The magnetometers which measure t h e  t o t a l  magnetic f i e l d  

have a s e n s i t i v i t y  of  1 gamma and a range from 20,000 gammas 

t o  100,000 gammas. 

Because of t h e  h igh  i n t e n s i t y  f i e l d  produced by t h e  INPUT 

t r a n s m i t t e r ,  t h e  magnetometer r e s u l t s  a r e  recorded on a time- 

s h a r i n g  b a s i s .  The magnetometer head i s  energ ized  whi le  t h e  

t r a n s m i t t e r  i s  on, b u t  t h e  read-out  i s  ob ta ined  du r ing  a 

s h o r t  p e r i o d  when t h e  t r a n s m i t t e r  i s  o f f .  The p reces s ion  

f requency i s  be ing  recorded and conver ted  t o  gammas dur ing  

t h e  0.2 second i n t e r v a l  when t h e r e  i s  no power i n  t h e  

t r a n s m i t t e r  loop.  

For t h i s  survey ,  a l a g  f a c t o r  has  been a p p l i e d  t o  t h e  

d a t a .  Magnetic d a t a  recorded on t h e  analogue r eco rds  a t  

f i d u c i a l  10.00 f o r  example would be  p l o t t e d  a t  f i d u c i a l  9 . 9 5  

on t h e  mosaics. 

The magnetometer has  two s c a l e s ,  a c o a r s e  and a f i n e  

s c a l e .  The f i n e  s c a l e  i n d i c a t e s  a 10 gamma change f o r  a 1 cm. 

change i n  ampli tude.  The coa r se  s c a l e  moves 2 mm. ( o r  1 

d i v i s i o n )  f o r  a 100 gamma change wi th  gamma range w i t h  1 

gamma s e n s i t i v i t y .  

DATA PRESENTATION 

The symbols used t o  d e s i g n a t e  t h e  anomalies a r e  shown 

i n  t h e  legend on each map s h e e t  and t h e  anomalies on each 

l i n e  a r e  l e t t e r e d  i n  a l p h a b e t i c a l  o r d e r  i n  t h e  d i r e c t i o n  of  



flight. Their locations are plotted with reference to the 

fiducial numbers on the analog record. 

A sample record is included to indicate the method used 

for cprrecting the position of the E.M. Bird and to identify 

the parameters that are recorded. 

All the anomaly locations, magnetic correlations, 

conductivity-thickness values and the amplitudes of channel 

number 2 are listed on the data sheets accompanying the 

final maps. 

GENERAL INTERPRETATION 

The INPUT system will respond to conductive overburden 

and near-surface - horizontal conducting layers in addition to 

bedrock conductors. Differentiation is based on the rate of 

transient decay, magnetic correlation and the anomaly shape 

together with the conductor pattern and topography. 

Power lines sometimes produce spurious anomalies but 

these'can be identified by reference to the monitor channel. 

Railroad and pipeline responses are recognized by 

studying the film strips. 

Graphite or carbonaceous material exhibits a wide 

range of conductivity. When long conductors without magnetic 

correlation are located on or parallel to known faults or 

photographic linears, graphite is most likely the cause. 



Contact zones can often be predicted when anomaly 

trends coincide with the lines of maximum gradient along a 

flanking magnetic anomaly. It is unfortunate that graphite 

can .also occur as relatively short conductors and produce - 
attractive looking anomalies. With no other information than 

the airborne results, these must be examined on the ground. 

Serpentinized peridotites often produce anomalies with 

a character that is fairly easy to recognize. The conductivity 

which is probably caused in part by maqnetite, is fairly low 

so that the anomalies often have fairly large response on 

channel # 1, they decay rapidly and they have strong magnetic 

correlation. INPUT E.M. anomalies over massive magnetites 

show'a relationship to the total Fe content. Below 25-308,  
, - 

very little or no response at all is obtained but as the 

percentage increases the anomalies become quite strong with a 

characteristic rate of decay which is usually greater than 

that produced by massive sulphides. 

: Commercial sulphide ore bodies are rare and those 
that respond to helicopter survey methods usually have medium 

to high conductivity. Limited lateral dimensions are to be 

expected and many have magnetic correlation caused by magnetite 

or pyrrhotite. Provided that the ore bodies do not occur 

within formational conductive zones as mentioned above, the 

anomalies caused by them will usually be recognized on an 
6 

E.M. map as priority targets. 
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10090N 
1.0OPOF' 
10QcdOF: 

:113091A 
10091E 
100Y1C 
10071D 
3.009 1 E 
10991t 
1.0091.G 
I o i) Y I. 1.1 
19091J 
100Y1K 
100?1L 
3 , ~ ~ O S ' l H  
1OQYI.N 
lGi391F' 
100911i' 
3.ij091.S 
:L O Q 5' 1 
1 OO"! 1. W 

1 Q :I ('1 'L ii 
S i i l i ~ l E  
:I !I :I. o 1 i: 

CHS I 
- -- 
6 
6s 
i5 
h 
6 
6 
6 
h 
6 
C) 

6 
6 
3 

4 
6 
h 
6 
b 

ti 
0 

6 
h 
6 
6 
6 
C! 

c; 

3 
2 
h 
6 
h 
b 
6 
6 
ii 

b 
6 
6 
h 
6 
6) 
6 
f! 

3 
>?' 

I. 

::Hl+ AMP 

A i! 112  
>, . 1 hi; - 
,:, 1. 5, 4' . I \.) I. :Z ,'i 4 , ti 5 'I 

3731 .! 4):;: C, 



F'I NAL 
ANLlMALY 

ANOMA1.Y 
F I I.'! 1.1 1: 1 A I.. ALT 



FINAL. ANOMALY 
ANOMALY F'II,IUCIAL c ~ s  ctr1 , n w  ( ; t i : . ~ ~ ~ t - ~  

--- -------.- --- .-.------- 

101:!0,.J 7 9 + (9 47  X 3753 18:!3 
80 t 736 3.13120K 3 217:; ElaB 

10 1201.. Ei:1 ,341 0 lJ'IJ8 775 

10120N t"2,320 6 6388 31'?FI 
10120N a':' 84.i' .- + h 638U 31.':8 

MAGNETIC 
C'IFMFNI; ,,I .. .. F:II:II!CI.AL. VRL-UE 1411 
.... - - - ..- -- - - - - - - - - - -- - - .,- - - .- .- 

111 4 5:' 
10 - 35 1 
35 4132 
5 2 383 
4 '1) 490 



F INAL .  
ANOMALY 
-----.- --. 

1OlbOD 
101601Z 
lO16OF' 
10160(~ 
10l6OH 
10160.1 
3.0150K 
10 1 60L 
1O160M 

ANOMALY 
F ID \JCIAL  

M A G N E T I C  
F ID \JCIAL  VALUE 
----.-----*------ 

SIEMENS 
-- .- "- -. -. --- 

4 7 
3 7 
1. I 
1. ;i 
7 

1.5 
f. 5 
2 0 
1.I C 

ALT 
--.- 

CHS 
.- "- .." 

HI:: 
N (3 
N I:: 
15 
! 3 
10 
:I 0 
:14 



FINAL. 
ANOMALY 
-.-----*- 

ANOMALY 
F I D U C I A L  

MAGNETIC 
CHS C H I  t RMP CH?, AMP SIE:MENS F'1DUC:SRL. VALUES 
--- -.--- -.-.. "" --- -" -..---.- "- 

) 60 ,'3 0 N (.: 
1 5 9 N t: 

ALT 
-. -. -, 

46? 
509 



F I N A L  
r?NUMAL..Y 

RNUMALY 
F ' I I l lJCIAL 

MAGNETIC 
F'IDIJCIAL VALUE 
- ---. - - -- .... - -, "- -* ... "".- 

C H I  ,AMP 
----.--- 

h J 
1:' 6 8 
1.0 '1' 
1.31 
1. 'f b 
:?h8 
284 
,') ') E' 1i i . l  
78 1. 
"!(: 4 
! !.I .I. 
'I. h :.! 
:i :I 2 

SIEMENS 
---.--" 

N I :  
N C 
N i::. 
6 
I 

4 
, 

3 
: r 
13 
3 
I 

ctis 
"" 

I 
> ... 
I 

3 
3 
;I 
3 
I:' 

;r 
4 
#5 
3 

1 :5 
(?' 

j '\ 

r; 

:I :I 
.<I 

N I: 
.7 

N I.'. 
N C 
N T: 
N C 



N 6 
18 
:I. 7 
"i') 
a,. A .  

i 
I!! 

..Y .- 
3 :1 
c. 
\ I < ?  



FINAL 
ANOMALY 

ANOMALY MAGNETIC 
FIIliJCIkL CHS CHI + RMF.' CH2 +AMI" SIENEN!; FJ:DI.JCIAL. ~Sicil..UE 

'-4 ;:! ., (; .. ,. , .. S 
33,335 
34 , I c 7  
3 4  + 470 
34,710 
35 t 0bb 
36 t 349 
313 6 443 
38 t YE!? 

49 + Y34 

!53 ,765 
52,045 
,:, j c: 
d&. + %.!41 
53,010 
53,348 
54,0'Jr.; . <. 
r,, L" 
d*, t % )  15' 
55.147 
C' C:' 
,J.J t 436 
55 + 833 
57bY59 
543 + 576 
60,271. 
h0 + 622 



R A 3 N I  TI I: 
F I U U C l R L  VALUE i iL 1 

211 
158 
248 
33  4 
857 

1204 
2171 
1399 
'? '3 7 3 .. .- 
3169 
3169 
316Y 
3169 
3169 
1563 
1377 
3169 

CE" ..A 
:! 3 '7 

3 0 
3 0 
3 0 



FINAL 
ANSJMAL.Y 

ANOMALY 
F ' Z  I.IIJCI A 1  CHS CHI b AMP 

MAGNETIC 
SSEME.NS I.: IlrlJCIAI- UAI-IJF: 



FINAL 
ANOMALY 

ANOMALY 
FIDUCIAL 
-..------ 

150,619 
151,242 
151 ,648 
152,139 
152,843 
153 + 333 
153,721 
154 + 272 
154,732 
155,395 
155,923 
149.200 

MAGNETIC 
FIDUCIAL VALUE CHS - - - 

e 
4 

6 
6 
6 
6 
6 
4 
6 
6 
6 
6 
6 

CH2 6 A M P  S IEMENS ------- 
14 
10 
14 
2 0 
14 
15 
13  
17 
2 0 
39 
14 
11 

ALT --- 
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