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SUMMARY 

W 1) 4075 metre 
completed. 

1s of line and m :apetometer and VLF-EM survey 

2) This  was part of alarger explorationprogram. 

3) VLFresults  indicate  part of the old Stouts creekvalley-pre 
glacial - also the most worked  area  on  the claim. 

41 Magresults  indicate  apossible  remanent of apaleochannel. 

5) Recommended -trenching and  sampling  and  detailed  magrwork. 

P 



INTRODUCTION 
w 

An exploration  program was carried  out  on Williams Creek 
Exyloration Ltd. patent  and  crown  grant claims in Barkerville B.C. 
fromJuly to  October 1992. Part of this explorationprogram 
covered  the  WIN  placer claim and this report  covers that  portion 
of the  program. 

author at the re que st of Williams Creek Exploration. 
The program was carried  out under the  supervision of the 

LOCATION, ACCEXS'and TITLE 

The Win placer  mining claim lies immediately south of the 
historic  town of Barkerville in the Cariboo Mining Division  and 
can be located on claim map 93H)OJE and is centred at about 53005" 
N, 12 l o  53'32" \Xr. The claim is on Stouts Gulch, covering  both 
banks of Stouts creek.fromits  confluence with Williams creek  to 
1000 rnetres west.The claim was  staked  to  cover  some old placer 

kB+ mining  ground . . 

Vegetation on  the  property consists mainly of second  growth 
pine and spruce forest except in the "Gulch and in the vicinity of 
the creek where a tangled jungle of alders  grows. There is very 
little outcrop . There is evidence from old placer workings that the 
overburden in the "Gulch was deep and  somewhat  less on parts 
of the claim away  from the  "Gulch. 

Wells highway [ # 2 6 ) ,  some $7 kms. to the  town of Barkerville. 
There is a trail which runs from  Barkerville up Stouts Gulch - 
permissionis  required t i  pass through  Barkerville whichis a 
Provincial  Park. 

Access to the  property is from  Quesnel  via  the  Barkerville - 

CI .a in r .  Name # of Units R e c o r d  Number Tenure Number- 

WIN 1 
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From 1860 to the present the area has had some placer mining 
actirrity. This claim has not been worked for some  tirne as is evident 
from the size of the trees . It  had been "monitor mined" from the 
confluence of Williams creek almost up to the west end of the claim 
a.nd for a distance of about 5O metres each side of the creek. 

A section from the western  end of the cIaim had been 
sampled by a raining company working o n  hard rrJck claitm to the 
north -they indicated 2OU feet of g m e l  running 20 oz. Au per 
font. T h i s  map is still confidentid . T h i s  p x t  of the claim has not 
been reworked. 

The re@maI  geology of the x e a  has beenma.ppd by A.  

Sutherland-Brovxt [ 195?). The general  areais underlain by the 

Group is mainly  clasticwith some carbonate rock. 
The area had undergone considera.ble erosion prior to 

recent glaciation. The old valleys  and channels were filled and old 
plamr deposits reworked . 

'9r' Cziboo Group of early Cambrian and Later age. The Ca.riboo 



PROPERTY GEOLOGY 
w 

The old Stouts creek valley now Stouts Gulch had been filled 
with  glacial boulder till to a  depth of up to 50 metres in places. This 
was worked and reworked [placer mined] in the past so the  creek 
is now down to bedrockin places and it is worked for  a dist8.nce of 
50 metres each side of the creek. Further away  from the creekless 
work has been done and the possibility of aportion of a 
paleoplacer channel exists. 

GEOPHYSICS 

A grid was surveyed and  cut . The lines were cut at 100 
metre intervals and  stations were chained at 25 metre spacings 
along eachline and eastwest tie  lines at 700 metres intervals.The 
grid lines are  runnorth and  south [true  north).The grid used for 
this placer claim  was part of a larger  survey.  A total of 4075 metres 
of line  and geophysics from the  larger  survey  were applied to the 
WIN placer claim. 

out. The purpose of the  survey was  to try and locate any  buried 
paleoplacer channels . Placer channels and paleoplacer channels 
usually contain concentrated heavy metals  and these may  contain 
magnetite which could be found by the magnetometer. The VLF 
could pick up  the other heavy metals if concentrated enough as 
well as bedrock faults , contacts  and  massive sulphide deposits. 

The VLF EM survey was carried out with Pheonix VLF-2 
EM unit.This  unit measures the dip directlyin  degrees . Afield 
strength component is also taken [total horizontal field  ).VLF  units 
take measurements of the EM fields caused by the very low 
frequencyradio transmitters based around  the world.The station 
used in this survey was  Cutler . A station is chosen so that  it is  as 
near as possible parallel to the  general strike of the  rocks in the 
vicinity of the  survey. 

~ 

w 
A VLF EM survey and a Magnetometer survey  were carried - 
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A Geometries  model 856 magnetometer with gradiometer 
option  was used. T h i s  is aprotonmagwith 2 sensors  attached  to a 
staff and  seperated by one  metre.  Readings  are  taken 
simultaneouslyfrom both  sensors  and  the  difference between the 
readings is the  gradient in gammas per metre at that  location. The 
data are in gammas and are  not  corrected for diurnal effect. Any 
diurnal  effectwould  not change the gradient. 

W 

RESULTS 

The topography of the  areaprevents  interpretation of the 
VLF-EM results  directly. The dip angle  data is Fraser Filtered  and 
the results  contoured. The 20 unit or 20 degree contour  outlines 
the  lower  part of Stouts Gulch, the  reworked  area. 

used to  interpret  the  survey. This data was made into a total field 
contour map. The 58000 gamma contour  centred on line 7200E at 
about 2500N may be the  remanent of apaleochannel,  the  rest of 
the  channel is off the claim to the southeast. 

The results  from the lower  sensor of the magnetorneter were 

w RECOMMENDATION 

A more  detailed  magnetometer survey in the vicinity of the 
58000 gamma contour  should be carried out.  Lines  should be cut at 
25 metre  intervals  and  readings  taken  continuously (ie. 1 metre 
spacings) . 

sampling had  indicated good placer gold  should also be carried 
out. [This is just south of Stouts creek at  about line 7 100E). 

should be trenched and  sampled. 

A tr ench and sampling program of the  are a where previous 

If the  recommended mag survey find an anomaly then it 

7 



STATEMENT OF  QUALIFICATION 

I, James M.L. Brown hereby certify  that 

1) I am a self employed exploration geologist residing at  17 Barton 
Ave . Winnipeg Manitoba 

2) I received a Bachelor of Science degree from the University of 
Manitobain 1961 and have  been practicing myprofession as a 
geologist since that  time. 

3) I received considerable training and experience in conducting 
geophysical surveys and the interpretation of the results while 
working for a major mining company. 

Respectfully  Submitte d 

March 31 1992 

James M.L. Brown 
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EXPENSES 

Personnel: 

Linecuttling by Sabre Exploration  Services of Penticton B.C. 
Mr. Bernier  and 3 men 

4 days @I $175jday,Eman $2800.00 

Geophysics 

James Erown 4 days @I $2OOjday $ 800.00 
Pat J. Deveaux 4 d a p  @I $175jday $ 700.00 

$4300.00 

Disbursements: 

w Meals [ 6 men x 4 days) 
Accommodation [ 6  menx Jdays] 
Geophysical  Equipment  rental 
Mag and VLF (4  days @ $l00jday) 
Vehicle rental 14 days @I SJOjday] 
Express, Xerox, report materials etc 

TOTAL EXPENSES 

$30 1.60 
$250.00 

$400.00 
$160.00 
$109.53 

$122 1.13 

$552 1.13 

- - - - - - - - - - - - - - 
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' ,  Preface 
. .  

Magnetometers 

A magnetometer i's an ins t rumen t   fo r   measu r ing   t he . in t ens i ty  of  the 
earth 's   magnetic  f ield.   Host  rocks  contain bome magnet i te ,   the  = S t  common 
magnetic mineral .  and  th.erefore  produce some d is turbances  i n  t.he magnet ic '  
f i e ld .  Soils and eve,n . .  , some, man made objec ts   such  as ,ppttery  'can. 'have, 
magnetic  properties.  ',, . .,, , , , ,  . 

- :  

..., : ,  . i , ,  , .  
. ,  

. .  
, , I  . .  

Through i n t e r p r e t a t i o n  of magnetometer  readings,  assumptions  can  be made 
about what exis ts  beneath  the  surface;vhether it is a p ipe l ine , , an   anc ien t  
urn. a pa r t i cu la r   mine ra l .  o r  geo log ic   s t ruc tu re .  The i n t e r p r e t a t i o n  of 
magnetic  data  received  from a magnetometer is sometimeq a d i f f i c u l t   t a s k ,  made 
even more complex by constant  changes . in  t h e   e a r t h ' s   o v e r a l l   i n a g n e t i c   f i e l d ,  

mater ia l   the   object   contains ,   and  the s u s c e p t i b i l i t y   o f   t h e   o b j e c t   t o   a b s o r b  
t h e  s i r e  and d i s t ance   o f   ob jec t s  from the  magne'tometer, t h e  amount of magneti'c 

magnetism  from other   sources .  On t h e  other  hand, many a p p l i c a t i o n s  may 
r equ i r e   on ly   s imple   i n t e rp re t a t ions  of anomalies. 

The proton  precession  magnetometer  has become the   p r inc ipa l   i n s t rumen t .  
for   magnet ic   s tudies   because i t  combines  high  accu,racy  and.eas$.  .of  use. The 
Applicatons Hanual  for  Portable  Hagnetometers,   supplied  with t h i s  instrument,  
includes  general   information  on.che  use of magnetometers.  'It.should  be , 

s tud ied  as a companion t o   t h i s  volume,  which d e a l s   s p e c i f i c a l l y   w i t h   t h e  
G-856 Xemory Nag' magnetometer. . .  

. .  

~d 
The C-856 

magnetometer. As a hand-carried  instrument, i t  f e a t u r e s   s i n p l e ,  push but ton 
opera t ion  and a bu i l t - i n   d ig i t a l 'mmory   wh ich ' s to re s   ove r  I000 readings.  This 
relieves you of   the 'need  to  log d a t a , i n   t h e   f i e l d ,   e l i m i n a ' t e s   t r a n s c r i p t i b n  
e r r o r s  and most important.  l e t s  you 'use  computers   to   automatical ly  
record and process  t h e  d a t a  from t h e  magnetic  survey. . , ~ 

The G-856 is a portable,  man-carried  magnetometer  and a ".base sca t ion"  

The '2-856 Memory-Hag magnetometer will also record   au tomat ica l ly  a t  

the  ear th 's   magnet ic   f ie ld .   These  readings are uscd to   co r rec t   s imu l t aneous  
r egu la r   i n t e rva l s ,  so it can  be l e f t   u n a t t e n d e d  t o  monitor   diurnal   changes  in  

f i e l d  measurements for   high  accuracy  surveys.  Here aga in ,   t he   da t a  may be fed 
d i r e c c l y   i n t o  a computer so t h a t   t h e   f i e l d   d a t a   t a k e n   w i t h   a n   i d e n t i c a l  C-856 
may be automat ica l ly   cor rec ted .  The  time-of-day is recordpd  with  each.readlng 
taken i n  e i the r  mode from a b d i l t - f n  d i g f t a l   c l o c k .  

A l l  operations  'a ,re  controlled  from a weatherproof 'meabrane  switch  f ront  
panel. The sequence  of  operations was ca re fu l ly   des igned   t o  be very simple t o  
ope ra t e  and 'yet  f l ex ib l e .  Erasing the  memory requircs 3n i n t r t c r t e ,  f a l l - s a f e  
sequence  to  protect  t h e  da ta .   except   for  t h e  most recant  reading  which  can be 
e a s i l y   d e l e t e d  and replaced i f  des i red .  

f v  
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A Single   coonector  is  used f o r  t h e  senso r  and da ta   ou tpu t .  The output  
format is i n  t h e  un ive r sa l  RS-232, understood by most smal l  and l a r g e  
comyuters  and some p r in t e r s .  The d a t a  may a l s o  be p r i n t e d  and  graphed on the  
G-866 Recording 'Hagnetometer ,   o r   s tored   for   l a te r   ana lys i s  on d i g i t a l   t a p e  
recorders   l ike  Ceometrfcs  C-724H. 

> 

'. Physical ly ,  ' t h e  C-856 is coppact  and  Lightweight. I C  is veatherproof and 
opera tes   over  a wide temperature  range. It i s .pove red  by e i g h t  D-Cell 

I b a t t e r i e s .   s u f f i c i e n t   f o r ' a b o u c  3000 readings.  

years  'experience. iii t h e   k n u f a c t u r e   o f  sfmilat in s t rupen t s .  An i n t e r n a l  
programming s v i t c h ' a l l o v s   m o d i f i c a t i o n  of che cyc le   t imes   t o   ensu re   t hac   t he  
G-856. works properly:   nesr  che magnetic  equator  and . i n  high   grad ien ts   vhere  
o t h e r  models may opera te   on ly   margina l ly  o r  f a i l  t o  o b t a i n   r e l i a b l e   d a t a .  

The operacion  of t h e  instrument is  con t ro l l ed  by a . 

a t  any time for   p roduct  improvement o r   o t h e r   c o n s i -  
microprocessor and t h e  c o n t r o l  program may b e  changed 

dera t ions .  I n  tha t   event .  you may f i n d   v a r i a t i o n s  
betveen t h i s  manual  and t h e  ope ra t ion  of   your   actual  
instrument   operat ion.  Such v a r i a t i o n s v i l l  have 
no adve r se   e f f ec t  and should be r ecogn i reab re   a s  
you f a m i l i a r i z e   y o u r s e l f  v i t h  opera t ion .  

Above af l ,  t h e  G - 8 S k  fs a high-precision  magnetometer,   the  result  o f  many 

b 

Contents  of  this Manual 

j 

Included  are  s.tep-by-step  instructions on how to: 
This manual p re sen t s   t he   ope ra t ing   i n s t rucc ions   fo r  t h e  G-856. 

*operate  the  magnetometer 

' *use  the '   special   Eeatures i n  surveying 

* r e t r i e v e   d a t a  

*maintain the  cnagnetometec 

C la r i f i ca t ion   o f  Terms 

The t e r n s  used t o   d e s c r i b e   t h e   a c t i o n s  of t he   ope ra to r  o r  func t ions  
of  the  magnetometer may be nev t o  some. For example, t h e   a r e a s   o r   b u t t o n s ,  
on t h e   f r o n t - p a n e l  will be c a l l e d  'keys'. Ttie'vords  'sampling",  'cycling', 
and  'taking a r e a d i n g '   a r e   a l l  synonymous,  and "mode' is  used t o   r e f e r   t o  . 
d i f f e r e n t   p a r t s  of the  magnetometer's  operation, i t s  d i f f e r e n t   c a p a b l f l i t i e s .  
The C-8S6 has  tvo  parts of operation--auto  (automatic) mode and iurvey  mode. 
( r e g u l a r   f i e l d   o p e r a t i o n  where t h e   o p e r a t o r   p u s h e s   b u t t o n s   t o   t a k e   a '  
reading). '  

There are   tvo   func t ions  on most  keys. !&en access ing   the  numbers on t h e  

exe rc i se  a command,(e.g. TUNE) ,  che  magnetometer is s a f d   t o  be i n  t h e  command 
keys,   the  wgnetometer is s a i d   t o  be in numeric  wde. When using J key t o  

mode. 
V 

.vj 
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F i e l d '  Operatfon 

T h i s ' c h a p t e r  w i l l  d i s cuss   t he   f ea tu re s  and  performance  of  the Memory-Mag 
magnetometer i n  r ega rd   t o  ac tua l  survey use. Inc luded  here fs information on 
sensor  aetachmenc and  a. dfscussion, :o . f .   sensor   orfent ,a . t ion.and  ,posi , . t i .onlng  in  
r e l a t i o n   t o  the  . repeacabi l f ty   ,of   . the  insrs\ime'nt''s. reidikgs.:::  Disc.dsfed also 
are   t es t ing   for   magnet ic   no ise   and .   some 'par r icu lar   fea tures   concern ing   ' the   use  
of the  magnetometer a s   bo th   a .base   s t s t i on   and   a l so   a . su r ,vey   un i t .  

< ,. 

Sensor  Attachment 

f l u i d ,   i n  t h i s  case  decane.* The fol loving  sect ion  presents .   proper   mounting 
Ins ide   . t he   s enso r   ca se   a r e   co i l s  of v i r e  submerged in a hydrocarbon 

procedures   for  t h e  sensor. 

I .  Check for s e n s o r   f l u i d  volume by shaking and l i s t e n i n g   f o r  a 
' "sloshing"  sound. The f lu id   should   sound  l ike  i t s  about I cm. from 

t h e  top .of  the sensor.  Zf you need . to   add   f lu id : ,  . 

A. Remove the  .b lue  cap  plug  on  the  sensor .  

8. F i l l  with Decane t o  w i t h i n  1 cm. from'the  top.  

C. Replace  plug. . .  

2. 'Attach the   s igna l   cab le   to   the   sensor .   'The   shor t  one i s  f o r  
backpack  use,   the . longer   cable   for  use wi th   t he   s t a f f .  , .  

3. A t t a c h   t h e . s e n s o r   t o   t h e . s t a f f  and  assemble  the  sections,  o r  

harness. 
place t'he s e n s o r  in the backpack  and a t t a c h  i t  t o   t h e   c a r r y i n g  . 

Sensor   Orientat ion 

. . The sensor  is marked w i t h  an  arrow r n d  t h e   l e t t e r  :X". During  operation "f 

t h i s   a r rov   shou ld  be  roughly  pointed  e i ther .north  or   south.  Aligning the 
sensor  this way vi11 p lace   t he , co i l   ax i s .   pe rpend icu la r   t o   t he   ea r th ' s   f i e ld  
and produce'an optimum s igna l .  

1c9 surveys  approach low mggne t i c   l a t i t udes  where t h e   f i e l d   d i p  is  l e s s  

magnetic  equator  where the f i e l d  is  c l o s e   t o   h o r i z o n t a l )   t h e  scnsor should be 
than 10. and the f i e l d   v a l u e   g e n e r a l l l y  below 40,000 gammas; (such as  near   the 

mounted hor izonta l ly   ( saddlemount )   on   the   s ta f f .  I n  t h i s  mnncr   the   sensor  
c o i l s  vi11 bo proper ly   o r ien ted   for  maximum s i g n a l .  

*Decane is a v a l l a b l e  from chemical s u p p l y  houses, o f 1  r e f i n e r i e s ,   p r t r o l e t m  

gasol ine  i s  not explosive.  so i t  m y  be car r icd . .cn  airplanes. 
p r o d u c t s   d i s t r i b u t o r s ,  o r  Ceometrics. Decane is flammable, b u t  unl ike 

2 2  ! 

.. 
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S e n s o r   P o s i t f o n ~ R e p e a t f b i I f ~ ~  . 
Sensor   posf t ion,  f n  this '   case  meanfng  the  exact and cons i s t en t   p l ac ing  of 

a b i l i t y  means g e t t i n g  che  same count   for   severa l   read ings   t aken   consecut ive ly  
the  sensor ,  is very  lmportanc t o  the repeatability of  the'system.  Repeat- 

when t h e  sensor. is not kvcd: .   This   re la t ionship   be tveen   sensor   pos i t ion   and  
repea tabf l icy  becomes mo.re and more c r i t i c a l   a s  poFCable  magnetometers 
increase  in sens i t i v i ty . .   'The   fo l lowing   fn s ' t ances ' a r , e  of par t icu lar   concern :  
a r e a s  of  high  gradients;   areas  where ehe d iu rna l   f i e ld '   i s . cbang ing   r ap id . ly ,  
and  areas where magnet ic   dust  is present .   S t ' s   because   o f   . these ,   ins tances  
t h a t  a 0.1 gamma!,,m?gnecometer may no t  r eppa t   . a s   cons f s t enc ly  as a 1 gamma 
u n i t .  To f l l u s t r a t e , " c o n s f d e r  t h e  .Eollovfng .compar'iSons:.. ,.',:.. , . . . , .. . ,.. 

! 
HIGH CRADIENIS: In an   a rea  00 I sq.  meter  where  the  magnetic 

' f i e l d   v a r i e s  by s e v e r a l   t e n t h s  of a gamma every 15 cent imeters ,  
a 1 gamma magnetometer vi11 not  be  affected  by.movfng  the 

, .  

i . serisor s l i g h t l y .  o r  even moving it a s  much a s  30 o r  60 cm. 

.However, .given those same condi t idns ,  the r e p e a t a b i l i t y  of ' a  
0.1 gamma magnetometer Vfll be affecced.   and  possibly qui te  
not iceably  by novfng t h e  s e n s o r  as l i t t l e  as a few centimeters. 

RAPID  DIURNAL CHANCES: Consider   a l so   tha t  ... even i f   t h e   s e n s o r  is , 
held  perfeccly s t i l l .  a 0.1 gamma magnetometer vlll pick  up 
subt le   chznges  in t h e   d i u r n a l   f i e l d   t h a c ,  a 1 gamma magnetometer 

, wou'ld 'never.  detect. The is of par t icu lar   concern   dur ing   h igh  
sunspot  accfvfty.  

~~ : ij 'UG?IETLC OUST: Added t o  t h i s  is t h e  p o s s i b i l i t y   t h a t   t h e  sensor j 
. ' itself may.be  magnet ical ly   contaminated  due  to   an  inclusion 

o r  surface  adherence.  T h i s  may a f f e c t   d d c a . g r e a t l y   . i f  t h e  
sensor  i s  rotaced or  t h e  o r i e n t a t i o n   c o n t i n u a l l y  changed. 

As a note   to   the  above,  there may be   o thez   compl i ca t fons   t o   r epea tab f l f ty .  
One is e l e c t r i c a l   n o i s e  f n  t he   sys t em  tha t  may produce   var ia t ions  on t h e   o r d e r  
o f  0.1 gamma. Another   poss ib i l i ty  is t h e  random count  of  protons by t h e  
system.  Again, a cornparision  betveen a 1.0 gamma magnetometer  and a 0.1 gamma 
magnetometer is needed t o  make che point. . ' 

To expla tn  f u r t h e r ,   t h e  G-856 operaces  by .counting  the  frequency  of 
spinning  protons, i n  t he   s enso r  ( f o r  more in fonna t ion . se8   App l i ca t ions  Manual . 

t h i s  coun t   a f f ec t s   r epea tab f l f ty  i n  a v e r y   s u b t l e  vag. For ins tance ,  i n  a 1 
gamma +gnetome'ter,  given a nonnal 3 second  cycle t h e ,  a c e r t a i n  number o l  
protons vi11 be a v a i l a b l e   f o r   t h e   c o u n t .  , A S  an ex,ample, 53795.2. The I g a m a  
magneconecec vfll round t h a t   c o u n t   t o  53795. The next  count fs 53795.3. Again 
the  mgnatomecer  rounds t o  53795. I n  a 0.1 gamuu magnetometer,  hovevar. t h a t  

I. for  Portable  Hap-tetometers).   The  length  of,  o r  the'amounc of time involved in 

i !. 
j :  

ij 
li 

!i count vt11 be mre accura te ;   the   magnetometer   repor t s . the   counts   as  53795.2 
, i  and 53795.3 rerpeccively.  Of course,  , t h i s  a c c u r a c y   l e s s e n s   t h e   . r e p e a t a b i l i t y .  I ]  

23 



. .  , ,  . . ,  
. .  : s . ,  

. .  
S 

MODEL C-856A 6 A X ' O P  MAV 
EDITION 1/84 
REV 00. . 

. .  

Truncnttnl: D i g i t s  on t h e  Display, 

permit t h e  magnetometer to   capture   an 'accurate   count .   This   happens  because 
the   sensor   s igna l   co l lapses ,  o r  dies,   before  the  count  t ime has ended. . 

symptoms of h igh   grad ien ts  by n o t i n g   t r u n c a t e d ' d i g i t s  'on the   d i sp lay .  Wen 
c r e a t i n g  an   inaccura te   p ic ture   o f   the   f ie ld .  ' The opera tor  will recognize t h e  

t h e  s igna l   has   co l lapsed   too  soon,, t h e  magnetometer will drop   t he   l ea s t  
s i g n i f i c a n . t   d i g i t  and  leave an  incomplete  reading on t h e   d i s p l a y .  

In areas  'of very  high  gradients,   often  t imes'   the  environment  does '   not 

; Depending on the ' r e so lu t son   you .need ,   t h i . s  is most.':likely,  not. a problem. 
If the  cause Is high  gradients .   there  is  no need f o r  0.1 g a m u i r e s o l u t i o n . ~  A' 
s i m i l a r   e f f e c t  may be  obsemed  in   very low f i e lds .  You can usual ly  improve 
t h e   s i g n a l   s t r e n g t h  by lengthening   the   po lar iza t ion  time and/or   shor ten ing   the  
count  time.  See  Using  the  Programmfng,Suitch in Chapter 4. 

: ,  

Magnetic  Environment 

In surveying,,"i t 's   important  that   magnetic  f ield  readings  be as t r u e   a s  
poss ib le  and not be a f f e c t e d  by a r t i c l e s  of   c lothing.and  personal   accessories .  
Jewelry,   keys,   watches,   belt   buckles,   pocket knives ,  z ippers .  etc. can   . a f fec t  

checked i n  the  fol lowing manner: 
t h e  total   magnet ic   f ie ld   reading.   Objects   suspected  ' to  be  magnetic may be 

1. Mount, the   sensor :on   the   s ta f f ,   p lace   the .   suspec ted  article 
f a r  away from the  sensor ,  and take   severa l   read ings .   'Each  
reading   should   repea t   to  21 gamma. (For d e t a f l s . s e e   S e n s o r  
Pos i t ion lRepeatab i l i ty  on the   previous page.) 

2. Place   t he   suspec ted   a r t i c l e   f a i r ly   c los ' e   t o   t he   ' s enso r ,  and 
again  note  t he  readings. 

3. Remove t h e   a r t i c l e  and again  take  several   readings  ' to   check 

r epea t   t he  test. 
f o r  a d i u r n a l  s h i f t  i n  t he   ea r t l i ' s   f i e ld .  If a s h i f t  is present ,  

4. I f   no .d iu rna1 .   sh i f t  i s  present ,  you can assume t h a t   t h e   a r t i c l e  is 
magnetic i f   t h e  first group and the  second grQup of readings 
varied  .by more than 1 gamma. , .  

I f   t h e   a r t i c l e  is highly  magnetic. or . i f   t h e  sensor i s  i n s ide  or near  a \~ ~ 

bui ld ing  or ,veh ic le ,   the   p ro ton   precess ion   s igna l  will be lost . ,   g iving 
comple te ly   e r ra t ic   read ings .  

. .  

The magnetometer  can not r e l i a b l y  be operated i n  a r e a s   t h a t   a r e  known 
sources  of radio  frequency  energy, where  pover l ine   no ise   ( t ransformers)  i s  
prcscnt, i n  bul ld inkf ,  or  near  highly  magnetic objects. The scnsor should 
S 'hJay~ bc placed on' h e  s t a f f  above ihe  ground, o r  f n  the  "backpack'. The 
sensor vi11 NOT opera te   p roper ly  when p laced   d i rec t ly  on the  ground. 

I 
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Hapnetfc  Surveys 

SURVEY OPERATION 

' During  survey 'operai ion  and  af ter  the instrument t s  tuned  to  t h e  l o c a l  ' 

f i e l d   i n t e n s i t y  (refer to   Chapter  11, the operator  need only depress   the  R E M  
key . to   obse rve  the reading,  and i f  the   reading  is accep tab le ,   t he  STORE key. 
I f  t h e , r e a d i n g  is i n  ques t ion ,   fo r  example a sudden s h i f t  o€ several   hundred'  
gammas, anothed  reading  should  be  taken. 

' . The sensor  4s normally mounted on t h e  staff o r  may, 'be .mounted, in , t h e  
backpack fo r   su rveys   ' r equ i r ing   l ove r  mapping '   accuracy,   rapid  operat ion,   or  in 

however, on ly  the cardboard or. p l a s t i c   j a e k e ' t e d  .Sa't:terX.es'  itiould. be;, used i n  
rugged  terrain..,,,.Becau.se a€ t h e  magnetic,   proper, t ies I .of ,. .. , .most D-cell b a t t e r i e s ,  

t h e  c o n s o l e   f o r   t h i s   a p p l i c a t i o n   ( r e f e r   t o   C h a p t e r  4, Bat t e r i e s ) .  

, ,  

. ,  

, . .  

, .  

. . .  
USE OF THE LINE NUnBER .IN SURVEYING 

The memory f e a t u r e  of t h e  G-856 o f f e r s  some unique  methods  for  logging a 
survey. The Memory-Mag magnetometer  obviously  eliminates t h e  need t o  write 
down each   magnet ic   f ie ld   reading ,  b u t  i t  a l s o  can e l imina te   o the r   k inds  oE 
notes   usual ly   taken  during a survey. The use o f  t h e  l i n e  number marker ( t h e  

e f f i c i e n c   i n  two ways: 
t h r e e   d i g i t  number set  by depress ing  TIME, SHIFT, the  numbers,  and EVTER) i s  

'1) It can be  changed  every t i m e  a neu  survey l i n e  is begun, 
. .  

' thereby  e l iminat ing.   the  need t o   c o u n t   s t a t i o n s  i n  a l ine,  and 
. ~. 2) When anomdlies show up,  and. t h e  p o i n t s  on a l i n e   p r e v i o u s l y  

surveyed need. t o  be f i l l e d  in, t h e  l ine number marker  can 
be used a s  a coded notat ion.  

v 

ground  suspected  to  have a l inear   magnet ic  anomoly such as a f a u l t ,  a d i k e   o r  

of t h e  a r e a  (see Figure 6 ) .  You vduld mark su rvey   l i nes  on t h e  map e i t h e r  i n  
a buried  stream  channel.  A s  i n  a l l  such  surveys,  you  would s t a r t   w i t h  a nap 

a .grfd  or   a long  some.na, tural   topographic   features .   Actual ly ,   locat ing  your  
survey point geographica l ly  is one of t h e  most d i f f i c u l t   a s p e c t s  of  magnetic 
surveys. b u t  a d e t a i l e d   a n a l y s i s  is n o t   n e c e s s a r y   f o r   t h i s   i l l u s t r a t i o n .  The 
s i x  l i n e s  have  been  labeled  as shown from 100. t o  600. 

A s  an  example,  presented here is .a hypothecfcal   s tudy '   of '  a. sec t ion   of  

bottom of l ine  100. I f  you are us ing  a base   s t a t ion ,  you vould  check  the 
clock on t h e  G-856. The J u l i a n  Day v i11   l abe l   your   da t a   a s   occu r ing  on t h i s  
da t e ,  b u t  assume tha t ,you   a r e   conduc t ing  s i x  s imi l a r   su rveys  end t h a t   t h i s  is. \ ., 

s t a r t e d ,  buc i n s t e a d   l a b e l   t h i s   j o b  .number 3 by s e t t i n g   t h e   J u l i a n ' D a t r   t o  3. 
che t h i r d  one today. You could mark your f i e l d   l o g s   4 t h   t h e  time  of  day you.. 

ava i lab le .  so other '   in format fon 'could  be recorded. 
Depress AUTO, TINE, SHIFT, 3 ,  and ENTER. There  are  of c o u r s e ,   t h r e e   d f g i t s  

In  t h e  f i e l d ,  you  weuld Locate  youiself  a t  che,Southvest  corner a t ,  t h e  

i 
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Use of t h e  t i n e  Number i n  Surveying , . 

100 d !OC 

, . .  . , 

. ,  
1.. 

. ,  

I 

. .  r .  .. 

t : 300 400 500 

e s t a b l i s h   t h a t   t h e   h o r i z o n t a l   g r a d i e n t  is small and  your   best   fnterval .   betveen 
readings is 25 meters. Now yoware   ready  t o  s t a r t   t h e   s u r v e y . '  You vi11 l a b e l  
t h e  d a t a  by s e t t i n g  t h e  Llne Number t o  125 ( l i n e  100, i n t e r v a l  25 meters). 

each reading s t o r e d  i n  t h e  memory and you vi11 use it  later. The coding 
Press TIHE, SHIFT, 1, 2, S.,ENTER. That informati.on will be recorded  with 

scheme  should also be recorded i n  your   f i e ld   no te s ,   a long   w i th   t he   da t e  and 
exac t  time the  survey vas s t a r t ed .   S ince  you- have  already  done tvo o t h e r  
survcys,  log t h e   b a t t e r y   v o l t a g e   a n d   t h e   f i r s t   s t a t i o n  number t o  be used 
( p r e s s  READ t o ' s c e   t h e  numbers)  and s fgna l   s t r eng th   (p re s s '  TUNE). 

Tune the   bgnetometer   and   take  a few readings  (but  don't   store  any)  and 

beginning of l i n e  100, p r e s s  READ, wai t   for   the   ansver .   v i sua l ly   check  i t ,  
and  press STORE. Walk up  the l i n e  25 meters  and  take  another  reading. 
Continue on i n  t h i s  same manner. 

Now t ha t   you ,a re   r eady ,   conduc t ing   t he   su rvey  is easy.  Stand J C  t he  

two readings ucre unusual ly   d i f fe ren t   than   the   p rev ious  nnus.  O f  cotrrse you 
can review your d a t a  a t  m y  time by pressing RECALL a fcv times, and conflra 
t h a t   t h e  l a s t  two r ead ings   a r c   d l f f e rcn t   t han   s cve ra l  of t h u  prececdinj; O I ~ S .  

Now supposc  that  you reached  point X on t h e  m i p  and  no t iced   tha t   rhc   l as t  



i 

' L J  

ij 

I 

YOU conclude ' t h a t  You my be in ' t he  area  you're  ' looking for, and ' t ha t  you 

YOU a re   s tanding  s t f l l  all t h i s  time, so y o q a r e   p h y s i c a l l y  ae c110 IJSC point. 
r e a l t y  want t o   t J k e , e e J d i n g s  much c t o s e r   t o g e t h e r .   s c a r t f n g  back tug s t a t i o n s .  

sure you're a t  the top  of , t h e  d a t a ) ,  RECALL (do   no t   s to re  t h e  l a s t   r e a d i n g ) ,  
You vi11 erase   tha t   record   whi le  you s t a n d   t h e r e  by p res s ing  REm ( t o  make 

t&tSE, ERASE. Nov, you 'walk back ,to the   p rev ious  statfon. Press RECALL, 
ERASE. ERASE. Continue  untiL you have  reLocated  yourself a t  che  l a s t   s t a t i o n  
vhere you have  good da ta .  

4 

anomaly. Press  TIHE, SHIFT, I ,  0. S,, ENTER. which sets your Line ZIumber t o  
105, coding t h e  l i n e  ?nd the  fnkerval .  .You would now, concinue  your  survey by 
walking up t he   l fne . . f$ve  me'ters, . s to r ing   t he .  d&a,'anb' wht inufn ,g ,  t h u s  unti.1 
you n o t i c e   t h a t  a t  pofnt  Y t h e   f f e l d  again'becomes~constant.' . . ,  . ,  

Now,change t o   f i v e   m e t e r  intervals t o   g e t , a  more p r e c i s e   p r o f i l e   o f  the  

and  ward up . the  line 25 meters. Take  and s c o r e  a reading and con t inue   t o   t he  
end ot  t he   l i ne .  A t  the.end  of l ine  100, you should   record   the   . ending   s ta t fon  
number  and any other   remarks  re levant  to t h e  survey--but its jus t   lnsurance .  
Everythlng'   regarding  t i le  data is in t h e  memory. 

Now reset the  Line number t o  125. Depress TINE, SHIFT, 1. 2.. 5 ,  EZITER, 

you dec ide   to  t i g h t e n  up the  survey a l i ccLe  by changing  to  20 mecec inter- 
Nou move t o   t h e  north  end  of t ine 200 and. a s   a n  example, suppose  that  

vals.. Record 220 as the  l i n e  number. Depress TIHE,.  SHIFT. 2. 2 ,  0, ENTER. 
Starc   surveyfng  south.  Again. i f   anomal ies  show  up, e d i t ,  change t h e  i n t e r -  
va l s ,  and label   . the   record  as   before .   Cont inue  for  the r e s t  o €  t h e   l i n e s  

and south on the  even numbered f ines .  Record  your  ending time. s i g n a l  
and note i n  your   f ie ld  book t h a t  you walked  north on the odd  numbered Lfnes 

s t r eng th ,  and b a t t e r y  voltage.  
, 

I:. LJ 
Other   p rocedures ' can   be   con t r ived   t o  use che'3uli.an'Day  and Line Nuabet- 

f o r  record.  Labeling  purposes.  'Thfs  ekample is only one o €  many p o s i b l e .  
combinations. Once a procedure is  adopted,   an  a t tempt  shouLd be made a t  
consistency. I t  t h e  previous  procedure is above t h e   s k i l l  level of your 
opera tors ,   $ ry . the   foZlowing   a l te rna t ives .  

. Set t h e  c lock and Ju l i an  Date a t  the  .base camp. CO t o   t h e  s tar t  of l ine  
100 and tune ' t he  magnetomeC,er t o . t h e   f i e l d   r e a d i n g .  Push READ, STORE, and 
RECALL. Write t h e   s t a t i o n  number d isp layed   dur ing  RECALL on t h e  nap. , 

on t he  map a t  each  locat ion.  The operator   might  as w e l l  also  vci te  the f i e l d  
Contfnue. the  sequence,   surveying.along  l ine 100 and writing t h e   s c a t i o n  number 

number on the  map, whfch a t  EirsC g1ance.would seem to   defea t   the   purpose  of  
t h e  memory; bu t   th i s   does   p rovide  a c h e c k   a g a i n s t   t r a n s c r i p t i o n . e r r o r s .  

X more Likely  procedure is t o  write t h e  station number on the  nap a t  
Locations oE s p e c i f i c   i n t e r e s t   f n c l u d f n g  t h e  s t a r t  and f f n f s h  of each 
traverse,   physical '   landmarks,  any poin t .wheie  t h e  fncervai changes,  and  .areas 
v i t h   i n t e r e s t i n g  anomaLLes. The unrecorded  scat ion numbers can be t i l l e d  
I n  l a t e r  by sanual  or computer ized  interpolat lon.  
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NOU suppose t h a t  your survey is complefe  and you are ready t o  l is t  t h e  
d a t a  on your   p r in te r .  A t  the:,basc camp you  wou1d.plug i n  your   op t iona l  RS- 
232 adaptor   cab le  to a p r i n t e r ,  and list the   i n fo rma t ion   f rom  ju s t   t h i s  
survey. The log  book would t e l l  you t h a t   t h e   f i r s t   s t a t i o n  is  372, so You 
want t o . s t a r t   y o u r  list from a l i t t l e  before  tha t  one.  Press: OUTPUT,'SHIFT, 

t h e   p r i n t e r  s t a r c  l i s t i n g  a column of d a t a   l i k e  th i s :  
3. 7. 0. FNTER. , The d i sp lay  starts € lash ing  .OUT and t h e   s t a t i o n  numbers  and 

. ,  825 . 2  
825 ' .. 2 

: ' 125' ' 3  
125 , 3 
125 3 
125 3 

105 3 
105 3 

105 3 
105 3 
105 3 
105 3 
105 3 
125 3 
125 3 
125 3 
220 3 
220 3 
220  3 

131527 370 

1405,Il 372 
131145 : 37i 

140622 374 

140705  376 
140651 375 

'14121 1 ' 377 

141245  379 
141303  380 

141241. 382 

141225 378. 

141325 381 

141429 384 
141359 383 

141455 385 

141922 388 

141507 386 
141902 387 

141945 389 

A t  t h i s  point .  you p res s  C L E e  which s t o p s   t h e , p r i n t e r .  The f i ts t .  
column is t h e   l i n e  number and   i n t e rva l   spac ing .  The  sec,ond  column i s  t h e  
Julisn  Date,  which  you  used  instead to  l abe l   t he   su rvey   a r ea .  The t h i r d  
c o l u m  is time of day (24 hour clock) ,  t h e  f o u r t h  column is t h e   s t a t i o n  
number, and  the l as t  is t he   magne t i c   f i e l ' d   t o  six d i g i t s .  

You would  elien attempt t o  construct  your  survey  from  the  data.   Looking 
a t  column 2, n o t i c e   t h a t   t h e  f i rs t  t w o  t ead ings  sre  from a d i f f e ren t   su rvey  so 
you.can  ignore them. The time d i f f e r e n c e  between t h e  readings ac S t a t i o n s  371 
and 372 is f u r t h e r  verification. The t h i r d  l i n e ,  column one, tells YOU t h a t  
t h e  reading is from l i n e  100 v i t h  a 25 rneccr i n t e r v a l  between S t J t i O n S  JS p e r  
our  adopted  convention i n   s u r v e y  area 3, and  you, :s tar ted  ac  2:05 i n   t h e  
afternoon. The readings  proceed  up  (north)  ,on I inc  100 u n t i l   s t a t i o n  number 
377. Not ice   here   tha t   the   in te rva l   expressed   in ' co lumn one changed t o  5 
meters (377 is 5 meters from 376) and   no t ice   &he  cx t r a  time consumed between 
readings  while  you backtracked  and  erased. The rcadfngs a t  s t a t i o n s  379 and 

because of a h igh   l oca l   augne t i c   g rad ien t   f rom a burled  magnet ic   object .  A t  
380 have  only  f ive  digfts.   which  te ' l ls  you t h a t  t h e  s i g n a l  was weak. probsb,ly 

Reading 387 is of c o u r s e   t h e   f i r s c   r e a d i n g  headed  south on  l i n e  200 a t  20 
reading 3 8 4 ,  you resumed a 25 meter i n t e r v a l  f o r  t he   ba l ance   o f   l i ne  LOO. 

netcr in t e rva l s .  The tfmc hutween  reading 3R6 and 3117 is abou t   r t gh t  for a 
Line  change. 



convention  and some  commn sense  you can   r econs t ruc t  the I i e l d .   a c t i v i t i e s   w i t h  *' 
a mfnfmum o€ note  .taking. It is prudent t o  examine t h e   d a t a  whgle  your memory 
fs s e l l 1  f r e s h  os t h a t   y o u , c a n   a c c o u n t   f o r  long time gaps  and  s t range 
fnformation. 

' The  above  example is i n t e n d e d   t o   s h o v   t h a t  by using '  a s t anda rd   ope ra t fng  

Summ ry 

I ., Thls   chap te r   has   d i scussed   f i e ld   ope rae ion ,  i n  gene ra l ,  anh has  frccluded 
infonnatl'on o n  senso r   ' a t t achmen t   , and   o r i en ta t ion .   s enso r   pos i t i on ing  wi th  
tesprct to r epea tab i l i t y ,   dagne t i c ' no f se .   and   su rvey   t echn iques .  

' !  ' , ,  
The fol lowing  chapter ,   DaCa. ,der t ieval ,   ' ,p iesen& some o f .  i the"conf%gura- 

t fons   poss ib le  f o r  a u t o m a t i c   r e t r i e v a l  o f  data .  
. .  . . , .  

. .  .. . 
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APPENDIX D 

. C-856 CRADIOKETER OPTION INSTRUCTIONS 

i. PURPOSE' 

The C-856 Craddometer  Option  allovs a s i n g l e  G-856 c h a s s i s   t o   t a k e  
success ive   reads   f rom'   tvo   .ver t ica l ly   separa ted   se ,nsofsb  , The.  resu1,t .is..a 
measurement  of ve r t i ca l   g rad ien t   i ndependen t  of t ime  var ia t ions .   See"Note  l'., : .  

2 CONTENTS 

cables ,  a s p e c i a l  second sensor.  a s t a f f   m o d i f i c a t i o n   k i t .  and a Velcro strip. 
This o p t i o n  c o n s i s t s  of a Remote S t a r t   S v i t c h  Box, t vo  s p e c i a l   s e n s o r  

3.  PREPARATION 

3 read  averaging. To d o   t h i s ,  set  s v i t c h e s  1 thrq'ugh 4 on t h e  C-856 cpu  board 
Configure  the C-896 console   for   normal ,polar fze ,   normal  gate, and   d i sab le  

to   t he   "o f f "   pos i t i on .  

Assemble t h e   s t a f f  and sensors. S t a r t  by  removing the   s t anda rd   cab le  
from t h e   o r i g i n a l   s e n s o r  and   a t tach ing  one of the s p e c i a l  sensor cables.  

and the bo t tom  o f   ano the r   s t a f f   s ec t ion  so t h a t   t h e   t h r e a d e d   s h a f t s   p o i n t .  
Nex t ,   connec t   t he   s t a f f   mod i f i ca t ion   k i t   pa r t s   t o   t he   t op   o f   one   s t a f f   s ec t ion  

towards  each  other.   The  second  sensor,   vith  tvo  threaded'caps,  vi11 mount 
be tveen ,   t hese - tvo   s t a f f   s ec t ions .   Senso r   s epa ra t ion  may be . con t ro l l ed  by 
c h o o s i n g   a n   a p p r o p r i a t e   p a i r   o f   s t a f f   s e c t i o n s .  

may nov be  connected  to  t h e  Remote S t a r t   S w i t c h  box,  and t h e  Remote S t a r t  
Svi tch may be  connected  to  the G-856 f ront   panel   connector .   At tach  the  Velcro 
s t r i p  to  t h e  top of t h e  C-8% black  frone p a n e l  Bezel. Mount t h e  Remote S t a r t  
box t o  t h i s  mating  Velcro str ip.  

Then assemble   s ta f f   . sec t ions   and  mount t he   s enso r s .  The  sensor  cables 

4 .  OPERATION 

Remote S ta r t   Sv f t ch .  The C-856 v i l ?  then  take  tvo  readings,  the f i r s t  fro0 
t h e  bottom  sensor.  an  the  second  from  the t o p  scnsor. 

To i n i t i a t e  a gradiometer   read   cyc le ,   depress   the   Cycle   bu t ron  on the  
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Data may b e   a u t o m a t i c a l l y   s t o r e d  by e n t e r i n g . t h e   f o l l o v i n g   k e y   s e q u e n c e  
on t h e  C-856 f r o n t   p a n e l   p r i o r   t o   s t a r t i n g  t h e  read   cyc le  : 

AUTO / STORE / .ENTER 

The C-856 v i l l  t h e n   s t o r e  a l l  r e a d i n g s   u n t i l  t h e  fol1oving.key  sequence 
i s  entered  : . ~. 

AUTO / STORE / 'CLEAR 
.. ,.. , , ,  .. . . .  . .  

5. DATA STORAGE 

t h e  6-856 memory vere c 1 e a r e d . b e f o r e  o p e r a t i o n  8 s ' a  gradiometer .  read ing  000 
Gradiometer readings  are s t o r e d  a p a i r s  of f i e l d   r e a d i n g s .  Assuming t h a t  

w u l d  be  the first bot tom  sensor   reading  and 001 vould   be   the  f irst  top   sensor  
reading. From then  on each  even numbered reading  v i l l  be from  the  bottom 
sensor  and  each odd  numbered reading  v i l l  be  from t h e  top   s enso r .  The RS232 
output  format is  d e s c r i b e d   o n , p a g e , 4 2   o f   t h e  C-856X manual. 

NOTE 1 
, ,  

In s i tua t ions   &ere   changes  i n  . t h e   e a r t h ' s   f i e l d  are s i g n i f f c a n t   d u r i n g  
t h e  i n t e r v a l  between  sensor   reads,  some co r rec t ion   o f  t h e  d a t a  may be 
necessary.  

. 
.... ?- 
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