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SUMMARY 

1) 22750 metres of line  and  magnetometer  and 
VLF-EM survey  completed. 

2) VLF results  indicate  part of the old 
Stouts creek valley - pre  glacial - also the 
mast worked  area on the claim. 

3) Mag results indicate a possible remanent 
of a paleochannel  and  also  the  trend of the 
majar  structure . 

4) Recommended - trenching  and  sampling  and 
detailed mag work. 



INTRODUCTION 

An  exploration  program was carried out on 
Williams Creek  Exploration Lt.d. patent  and 
crown  grant claims in  Barkerville B.C. from 
July to October 1992. The program was carried 
out  under  the  supervision of the  author at 
the  request of Williams Creek  Exploration. 

LOCATION , ACCESS  and TITLE 

The  mining claims lie immediately  south 
of the historic town of Barkerville  in the 
Cariboo  Mining  Division  and ca.n be  located  on 
claim  map  93HH04E  and is centred  at  about 
53005" N, 1210 .53'32" W. The claims lie east 
and  west of Williams creek  which  crosses  the 
middle of the  property. 

er' 

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

Access to the property is from Quesnel 
via the  Barkerville - Wells highway (#26) , 
some 37 kms. west to  the  town of Barkerville. 
There is a trail which runs from Barkerville 
up Stouts Gulch  and  another  which  runs  along 
Williams creek %a the Richmond  court  house - 
permission is required to pass through 
Barkerville  which is a Provincial  Park. 



The Williams Creek  group  consists of 28 
Crown-grant  and  fractions  and  are  wholly 
owned by Williams Creek  Explorations Ltd 

CLAIM  RECORD NO. 

Black  Jack  1B 
Homes t ake  4B 
Cornish  1F 
Wintrip 3 2F 
Roaseve 1 t 9442 
Snowden 10467 
WEstport 10453 
Black  Jack Errt 10469 
Blackbird 10470 
Roya.1 Oak 10471 
Mammou t h 10472 
Pilot 10473 
Canadian 10475 
Armistice 10476 

Liberty 300(350 
of Quesnel 

""""~"""~""" 
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CLAIM  RECORD NO. 

Hoover 10477 
Tyee F r .  10478 
Nan F r .  10479 
Meter  Fr . 10480 
Leeds Fr. 10481 
Babs Fr. 10482 
Pat Fr. 10483 ' 
Tabu Fr. 10484 
Di 1 ler 10503 
Morning Star 10504 
Evening Star 10505 
Sirius 10506 
Orion 10510 
V e n u s  Fr. 10516 

owned  by Mr. S Kocsis 

Free Gold 7810 owned by Mr. Duane 
Poliquin of Vancouver. 

PREVIOUS WORK 

From 1860 tu the present  the area has had 
some placer mining activity. Around 1863 the 
search  begam for lode gold deposits  and  the 
Black  Jack,  Homestake,  Cornish,  and  Wintrip 
claims  were  among  the first staked . 
Prospecting and testing  were  carried an the 
m a j c r r  veins from 18?7-1892. B 180 foot shaft 
was sunk  on  the  Black  Jack claim during 
period of 1887-1892. 



In 1933 Brittania  Mining  and  Smelting 
optioned  the  Westport  c1a.ims  (the  property 
was  known by that  name  at  that t ime 3 . They 
drove  three adits, one on the Black  Jack,  one 
on the Westpart and  one  an  the  Wintrip. The 
Wintrip adit is on the  south  bank of Stouts 
Gulch about 300 m'etres west .of Williams creek 
- the adit  entrance is caved.  The  westport 
adit is located  in  the  west  wall of a small 
canyon on Wi 11 iams  creek  just  up stream f rom 
Stouts  creek. The Black  Jack adit is on the 
east  bank of Williams creek near  the old 
shaft  and is just east of where Stouts  creek 
empties into  Williams  creek. 

In 1938 Cariboo  Gold  Quartz  Mining Co. 
Ltd. acquired the  Westport claims and  turned 
them over to Williams Creek  Gold  Quartz 
Mining Co. Ltd.  in 1946. In 1946 about 10,000 
feet of stripping was done  on  the  Morning 
Star  claim  and some 15,000 feet of diamond 
drilling was done  mainly  on  the  Westport  and 
Black  Jack claims. 

REGIONAL GEOLOGY 

The  regional geology of the  area  has  been 
mapped by A. Sutherland-Brown (1957). The 
general  area is underla.in by the Cariboo 
Group of early Cambrian and Later age. The 
Caribou  Group is ma.inly  clastic  with some 
carbona te rock.  The two uni ts of the Cariboo 
group which are  most  important in the  area 
are the Midas  formation  and the Snowshoe 
f orma t i or1 . 



W The  major  structure of interest  in  the 
area is the  Island  Mountain  anticlinorium 
which  runs  northwesterly  through the area. 
Most of the mineral deposits occur  on  the 
northeastern  flank of the fold in  the 
Snowshoe  formation. 

A number of major faults cross the  Island 
MountainBanti~lin~rium. They  are  mainly 
normal faults which  strike  north 10-30 
degrees  east. The Barkerville  and  Siruis 
faults  cut  through  the  claims. 

The area had undergone  considerable 
erosion  prior to recent  glaciation. The old 
valleys  and  channels  are  filled  with  boulder 
till. Outcrop is limited  throughout  the  area. 

7 



PROPERTY GEOLOGY 

The  claims  are  located  on  the 
northeastern  flank  of  t-he  Island  Mountain 
anticlinorium  near  the  contact  between  the 
Midas  and  Snowshoe  formations.  Glacial till 
covers  most  of  the  area. 

The  Snowshoe  formation  includes  micaceous 
quartzites,  interbedded  phgrllites,  brown  and 
green phylfites and limestone  beds. Two 
north-snuth faults cross the property.  The 
Sirius  fault has an  att.itude  of N to N20E 
witha  steep  easterly dip. The  Barkerville 
fault  strikes N to NlDE and dips steeply 
east.  They  are  both  normal  faults  and  are 
thought  to  have  some  dextral  movement.  The 
bedded  Westport  fault  strikes N65W and dips 
4 0  degrees NE , some beliEve it controls  the 
mineralization. 

Vein  and  replacement  type  mineralization 
occurs  on  the  claims.  There  are  four  types  of 
quartz veins in the area as defined by 
Sutherland-Brown,  tra.nsverse,  diagonal, 
northerly  and  strike. All four  have heen 
recognized  on  the  claims. 



w GEOPHYSICS 

A grid  was  surveyed  a.nd  cut . The  lines 
were  cut  at 100 metre  intervals  and  stations 
were  chained  at 25 metre  spacings  alang  each 

' line  and  east-west  tie  lines  at 700 metres 
intervals.The  grid  lines  are  run  north  and 
south  (true  north). A total  of 22750 metres 
of line was cut. The  lines  were  laid out in 
this direction  to  cross  all  major  structures 
, faults  and  veins  systems  at a close  to 
perpendicular  as  possible. 

A VLF-EM survey  and a Magnetometer  survey 
were  carried  out . The VLF-EM survey  was  used 
to find replacement  sulphide  deposits, 
contacts  and  faults. The Magnetometer  survey 
was  used  to  find  contacts,  faults  and  quartz 
zones . 

The VLF EM survey  was  carried  out with 
Pheonix VLF-2 EM nnit.This unit  measures  the 
dip directly  in  degrees . A field  strength 
component is also  taken  (total  horizontal 
field ) .VLF units ta.ke  measurements of the EM 
fields  caused by the very  low  frequency  radio 
transmitters  based  around the world.The 
station  used  in this survey  was  Cutler . A 
station is chosen sa that it is as  near  as 
possible  pa.ralle1  to  the  general  strike  of 
the  rocks  in  the  vicinity  of  the  survey. 



A Geornetrics  model X56 magnetometer with 
gradiometer  option  was  used. This is a proton 
mag with 2 sensors  attached  to a staff  and 
seperated by one  metre.  Readings  are  taken 
simultaneously  from  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 
effect  would  not  change  the  gradient. 

RESULTS 

The  topography of the  area  prevents 
interpretation of the VLF-EM results 
directly.  The dip angle  data is Fraser 
Filtered  and the results  contaured.  There is 
.an  anomaly  between 2000N and 2700N shown 
within  the 15 degree  contour. This contour 
contains  the  Wintrip  and  Westport  adits. It 
also contains  the  most  placer  mined  part  of 
Stouts  Gulch . There is an anomaly on lines 
7900E and SODOE at 1C50N - this anoamly 
coincides  with  Black  Jack  Gulch  and is a well 
worked  placer  area.  The  strange  contours 
,north of 2700N on  lines 7800E - B100E are 
artifacts of the  contour program. 

The  results  from  the  lower  sensor uf  the 
magnetometer  were  used  to  interpret  the 
survey. This data  was  made  into a total  field 
contour  map.  The  anomalies  on  lines 7300E 
21OON and 7600E  1300N may  be  the  remanent  of 
a paleochannel . 



The mag da.t a were computer  processed to 
make a trend map with  residuals.  This  contour 
map shows  a general trend to the  Northwest 
which coincides with  the  general  plunge of 
the  folding  in  the area.. All of the  known 
mincraliza.tion nccur's within  the 59000 gamma 
contour  an  this map. 

Some of the  one  line or individual 
anomalies were seen to be caused  by  metal 
a.rtifacts lef t over from the  placer  mining 
days. 

Neither of the two  faults  known to cross 
the property were 1ocat.ed with  the VLF nor 
the  Ma.g . 

RECOMMENDBTI ON 

The VLF-EM failed to pick  up  the  massive 
sulphide  quartz vein in  the Wintrip adit  area 
showing  the  difficulty  with VLF-EM use  and 
interpretation  in  mountainous terrane. No 
further work with this unit is recommended. 

B detailed  grid  with lines at 2 5  metre 
intervals should be  laid out in the vicinity 
of the  adits. B mag  survey  should be carried 
out  taking  readings  continuously ie. 1 metre 
spacings.  The  quartz  systems are usually less 
than 2 5  metres wide  and 60 metres long. The 
completed  survey  was too coarse to pick  up 
any  such  quartz systems. 
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STATEMENT OF  QUALIFICATION 

I, James M.L. Brown  hereby  certify  that 

1) I a.m a self employed  explorat,ion 
geologist  residing  at 17 Barton  Ave . . 

Winnipeg  Mani t.oba 

21  I received a Bachelor of Science  degree 
from the University of Manitmba  in 1961 and 
have  been  practicing my profession as a 
geologist since that time. 

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

Respectfully  Submitted ~ 

James M.L. Brown 
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EXPENSES 

Personnel: 

Linecutting 
Sabre Explora.tion  Services of Penticton B . C  
Mr. Eemier and 3 men 
26 days @ $175/day/man $18200.00 

Geophysics 

J .  Brown 
40 days @ $ 2 0 0  per day$ 8000.00 
P . Deveaux 
40  dags @ $175 per days 7000.00 

Disbursements 

Meals 
4 men x 26 days 
2 men x 40 days 
Accommodation 
4 men x 26 days 
$2 5 Ofweek 
2 men x 40  days 
$2 5 Ofweek 
Geophysical  Equipment 
Mag and TLF minimum 2 
rental @ $3000/munth 
Vehicle  rent.al 
60 days @ $40/day 
11233 kms. @ .25/km 
Gas, Oil Repairs 
Transit rental 
Hardware  purchases 
Computer  and  Software 
3 months @ 57501month 
Express , Xerox 
report  materials etc 

$33200. 0 0  

$ 2840.00 
$ 2400.00 

$ 1000.00 

$ 1500.00 

rental 
man t hs 
$ 6000.00 

$ 2400.00 
$ 2808.25 
$ 617.65 
$ 600.00 
$ 909.11 

$ 2250.00 

$ 491.00 

Rent a1 

$57016.01 

w' Amount  allocated to the 
6 J I N  placer claim S 5521.13 

TOTAL EXPENSES $51494.88 
""""" 
""""" 





Preface 

Hagnetometers 

MODEL C-856A 6 AX OP tiAJ 

REV 00 
EDITION 1 j a o  

ca r th ' s   magne t i c   f i e ld .  Most rocks   conta in  some magnet i te ,   the  wst common 
A magnetometer is  an   i n s t rumen t   fo r   measu r ing   t he . in t ens i ty   o f   t he  

magnetic mineral.  and  th'erefore  produce some d i s t u r b a n c e s   i n   t h e   m a g n e t i c '  

magnet ic   propert ies .  
f i e l d .  S o i l s  and even some man  made ob jec t s   such  as po t t e ry   can .have ,  

- 
about what ex is t s  beneath the surface;whether it is a p i p e l i n e , . a n   a n c i e n t  

magnetic  data  received  from a magnetometer is sometimes a d i f f i c u l t   t a s k ,  made 
urn.  a pa r t i cu la r   mine ra l ,  o r  g e o l o g i c   s t r u c t u r e .  The i n t e r p r e t a t i o n   o f  

even more complex by constant   changes . in  t h e   e a r t h ' s   o v e r a l l   m a g n e t i c   f i e l d ,  
t h e  s i z e  and dis tance  of   objects   f rom  the  magne ' tometer ,   the  amount  of  magneti'c 

magnetism  from other   sources .  On the   o ther   hand ,  many a p p l i c a t i o n s  may 
m a t e r i a l   t h e   o b j e c t   c o n t a i n s ,   a n d   t h e   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  

r equ i r e   on ly   s imple   i n t e rp re t a t ions  of anomalies. 

Through interpretat ion  of   magnetometer   readings,   assumptions  can  be made 

The proton  precession  magnetometer  has become the pr inc ipa l   ins t rument  

Applicatons Hanual fo r  Por t ab le  Hagnetometers, supp l i ed  w i t h   t h i s  instrument ,  
for magnetic s tud ies   because  i C  combines  high accu,racy and ease of use. The 

inc ludes   genera l   in format ion   on . the   use  of magnetometers.  '1t.should  be . 
s t u d i e d   a s  a companion to  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  
C-856 Nemory Hag' magnetometer. 

The G-856 

magnetometer. AS a hand-carried  instrument,  i t  f e a t u r e s  sinple,  push  button 
ope ra t ion  and a bui l t - in   digi ta l .memory  which 's tores   over  1000 readings.   This 

e r r o r s  and mst important,  l e t s  you 'use   computers   to   au tomat ica l ly  
r e l i e v e s  you of  the'need to l o g   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 o n  

record and p rocess   t he   da t a  from the  magnetic  survey. 

The C-856 is a portable,  man-carried  magnetometer  and a "base  st ,at ion" 

The C-856 Memory-Hag magnetometer w i l l  a l s o   r e c o r d   a u t o m a t i c a l l y   a t  
r e g u l a r   i n t e r v a 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 i n  
the   ear th ' s   magnet ic   f ie ld .   These   readings  are used t o   c o r r e c t   s i m u l t a n e o u s  

d i r e c t 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 
f i e l d  measurements for   h igh   accuracy  surveys .   Here   aga in ,   the   da ta  may be  fed 

may be automat ica l ly   cor rec ted .  The t i m e - o f d a y  i s  record.ed wi th   each . r ead ing  
taken i n  e i t h e r   m d e  from a b d i l t - i n  d i g i t a l   c l o c k .  

panel. The sequence  of  operations was c a r e f u l l y   d e s i g n e d   t o  be   ve ry   s inp l r   t o  
ope ra t e  and yec f l ex ib l e .   E ras ing   t he  memory r e q u i r e s  an i n t r i ca t e ,  f a i l - s a f e  
sequence   to   p ro tec t  t h e  da t a .   excep t   fo r   t he  mest recent  reading which  can be 
cas i ly   de l e t ed   and   r ep laced   i f   des i r ed .  

All opera t ions  a,re c o n t r o l l e d  from  a,weatherproof  meabrane  switch  front 

i V  
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A s ingle   connec tor  is  used f o r   t h e   s e n s o r  and da ta   ou tput .  The output  

com'puters  and some p r i n t e r s .  The da t a  may a l s o  be p r in t ed  and  graphed  on ' the 
tormat is i n  the  universaL RS-232, understood by most small   and  large 

C-866 Recording  Magnetometer, o r   s t o r e d   f o r   l a t e r   a n a l y s i s  on d i g i t a l   t a p e  
recorders   l ike  Ceometr ics  C-721H. 

! 
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opera tes   over  a vide  temperature  range. It f s .pove red  by e i g h t  0-Cell 
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 t  3000 readings.  

Phystcal ly .  the C-856 is  compact  and l i gh tve igh t .  It is  veatherproof  and 

years   experience i n  the  manufacture of similar ins t ruaen t s .  An i n t e r n a l  
p r o g r a d n g   s v f t c h   a l l o v s   m o d i f i c a t i o n  of . the  cyc le   t imes   t o   ensu re   t ha t   ' t he  

o t h e r  models may o p e r a t e   o n l y   m a r g i n a l l y   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 . '  
C-856 vorks  properly  near  the  magnet ic   equa tor   and . in   h igh   grad ien ts   vhera  

Above a l l .  t h e  C-856 fs a high-precision  magnetometer,   the  result  o f  many 

The ope ra t ion  of che instrument is  concrolIed by a , 

microprocessor and t h e   c o n t r o l  program may be  changed 

dera t ions .  In  t h a t   e v e n t ,  you may f i n d   v a r i a t i o n s  
a t  any time for product  improvement o r   o t h e r   c o n s i -  

betveen t h i s  manual  and t h e  ope ra t ion  o f  your   ac tua l  
instrument   operat ion.  Such v a r i a t i o n s  .vi11 have 
no adve r se   e f f ec t  and should be recognizeable   as  
you f a m i l i a r i z e   y o u r s e l f  v i t h  operat ion.  

b 

Contents   of   this  Manual 

Included  are  s . tep-by-step  instructions on how to: 
This manual p r e s e n t s   t h e   o p e r a t i n g   i n s t r u c t i o n s   f o r   t h e  C-856. 

*operate  the  magnetometer 
/I 

' *use the'special f e a t u r e s  in surveying 

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

*maintain t h e  magnetometer 

C t a r i f i c a t i o n  O E  Terms 

The terms used   to   descr ibe   the   ac t ions   o f  t h e  ope ra to r  o r  func t ions  
of t h e  magnetometer may be nev t o  some. For  example,   the  areas o r  but tons ,  
on t h e   f r o n t . p a n e 1  vi11 be c a l l e d  "keys". The vords  "sampling",  "cycling", 

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 i l i t i e s .  
and  "taking a r e a d i n g '   a r e   a l l  synonymous,  and '=de' is u s e d   t o   r e f e r   t o  . 
The C-8% has   tvo   par t s  oE 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  operator   pushes  butcons  to   take a 
r ead i  ng). 

I 
i There   a re  two func t lons  on most  keys. When access ing   the  numbers on t he  
! keys.  the  magnetometer is  s a i d   t o  be i n  numeric mode. When using J key t o  
! e x e r c i s e  a command.(e.g. TUNE), t h e  magnecometer is s a i d   t o  be i n  the command 

mode. 
V 
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NODEL C-85641 6 AX OP IWN 
EDITION 1/84 

Fie ld   Opera t ion  

T h i s ' c h a p t e r  w i l l  d i s c u s s  t h e  features   and  performance of t h e  Hemory-Nag 
magnetometer i n   r e g a r d   t o  actual  survey use. I n c l u d e d  here fa hformncion  on 
sensor  at tnchmonc and  n dfscuss ion  of s e n s o r   o r i e n t a c f o n  and p o s i t i o n i n g   i n  

are  t e s t i n g  for magnet ic   no ise  and . some   pa r t i cu la r   f ea tu re s  concern ing   the   use  
r e l a t i o n  to the r e p e a t a b i l i t y  of the  instrument 's   readings.  Discussed  a lso 

of ,the  magnetometer as both 8 .  b a s e   s t a t i o n   a n d   a l s o  a sur.vey uni t .  

Sensor  Attachment 

f l u i d ,  i n  t h i s   c a s e  decane.*  The fol lowing  sect ion  presents   proper   mounting 
procedures   for   the  sensor .  

A. Remove the   .b lue   cap   p lug   on   the   sensor .  

1: 
ii C. Replace  plug. 
/I 2. Attach che s i g n a l   c a b l e   t o  the  sensor.  The shorc  one is  f o r  

i backpack   u se ,   t he   l onge r   cab le   fo r   u se   w i th   t he   s t a f f .  

' 3 .  Attach t h e . s e n s o r  t o  the . s t a f f   and   a s semble   t he   s cc r ions ,  o r  
p lace   t ' he   s enso r   i n   t he   backpack   and   a t t ach  i t  t o   t h e   c a r r y i n g  
harness. 

I 

Sensor   Or ien ta t ion  

th i s   a r rov   shou ld   be   rough ly   po in t ed   e i the r   no r th  o r  south.   Aligning  the.  
s e n s o r   t h i s  way will p l a c e   t h e , c o i l   a x i s .   p e r p e n d i c u l a r   t o   t h e   e a r t h ' s   f i e l d  
and  produce  an optimum s i g n a l .  

I . Tie  sensor  is marked with a n   a r r o v  .and t h e  l e t t e r  :N". During  operat ion 

As surveys  approach Lou ma'gnetic l a t i t u d e s  where t h e  f i e l d   d i p  i s  l e s s  

magnet ic   equa tor   where   the   € ie ld  is c l o s e   t o   h o r i z o n t a l )   t i r e  sensor should be 
than  00. a n d   t h e   f i e l d   v a l u e   g e n e r a l l l y   b e l o v  40,000 gammas; (such as near  the 

mounted horizontal ly   (saddlemount)  on the   s t a f f . ,  I n  t h i s  llunncr the   s enso r  
cofls vi11 bo p rope r ly   o r i en ted   fo r  maximum s i g n a l .  

*Decane is a v a i l a b l e  from chrmfcal supply  houses,  oil r e f i n e r i e s ,   p e t r o l e l m  
p r o d u c t s   d i s t r i b u t o r s ,  or Ceometrics.  Decane i s  flammable, b u t  un l ike  
g a s o l i n e  1s S e x p l o s i v c ,  so f t  may be c a r r i e d  on a i r p l a n e s .  
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Sensor Posl t lon /Repeac lb l l f ty  . 
Sensor   pos i t ion ,  in t h td   ca se  meaning the   exac t  and consiscent  placing  of 

the   sensor ,  is very  important t o  t h e   r e p e a t a b i l i t y  of  the'system.  Repeat- 

when the  sensor .  is not  moved. T t $ s  r e l a t f o n s h f p  between sensor   pos i t ion   and  
a b i l i t y  means g e t t i n g   t h e  same count   for   severa l   read ings   t aken   consecut ive ly  

. increase  in s e n s i t i v i t y .  The fo l lowing   ins tances  are oC par t icu lar   concern :  
r e p e a t a b i l i t y  becomes more and more c r i t i c a l   a s   p o r t a b l e  magnetometers 

a r e a s  of   high  gradients ,   areas  where t h e  d i u r n a l   f i e l d  i s  changing  rapidly.  

t h a t  a 0.1 gamma magnetometer may n o t   r e p e a t   a s   c o n s i s t e n t l y  as a 1 gamma 
. and a reas  where  magnetic dust is present .  It's because of t hese   fn s t ances  

' u n i t .  To i l l u s t r a t e .   c o n s i d e r  t h e  Eollowing  comparisons: . .  
HIGH GRADIENTS: In  an   a r ea  of 1 sq. meter vhere t h e  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 will not  be  affected  by-moving t h e  

. s e r i s o r   s l i g h t l y , . o r   e v e n  moving it a s  much a s  30 o r  40 cm. 

.However, 'given Chose  same conditio 'ns,  t h e  r e p e a t a b f l i t y  of ' a  

no t i ceab ly  by moving the   s enso r  as l i t t l e  as a feu  cent imeters .  
0.1 gamma' magnetometer will be  a f f ec t ed ,   and   poss ib ly   qu i t e  

RAPID DIURNAL CHANCES: Cons ide r   a l so   t hac ; even   i f   t he  sensor fs  , 
he ld   pe r f ec t ly  s t i l l ,  a 0.1 gamma magnetometer will pick  up 
subt le   chzhges  in the  d iu rna l   E ie ld   t ha t .  a I gamma magnetometer 

. would 'never.   detect .  The is ot par t i cu la r   conce rn   du r ing   h igh  
sunspo t   ac t iv i ty .  

W.C$ETIC 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   s e n s o r  
i t s e l f  may be magnet ical ly   contaminated  due  to   an  inclusion 
o r  surEace  adherence.  This may a f f e c t   d a t a   g r e a t l y   i f  the  
sensor  is r o t a t e d   o r  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 no te   t o   t he   above ,   t he re  may be   o the t   compl i ca t ions  t o  r e p e a t a b i l i t y .  
One is e l e c t r i c a l   n o i s e  in t h e  sys tem  tha t  may produce  varfat ions on t h e   o r d e r  
oE 0.1 gamma. Another p o s s i b i l i t y  is the  random count of  protons by the  
system.  Again, a comparision  betveen a 1.0 gamma magnetometer  and a 0.1 gamma 
magnetomecer is needed to  make the  point.  

To exp la fn   fu r the r ,   t he  C-856 opera t e s  by count ing  the  f requency of 
spinning  protons i n  the   s enso r  (€or more infonnatfon.sea  Applicat ions  Hanual  . 

t h i s   c o u n t   a f f e c t s   r e p e a t a b f l f t y  in a v e r y   s u b t l e  way. For  instance,  i.n a 1 
for  Portable  Magnetometers). The l e n g t h   o f ,  or  the'amount of time  involved i n  

gamma rhagnetometer,  given a noma1  3 second cycle time, a c e r t a i n  number o t  
procdns vfll' be a v a i l a b l e   f o r  t h e  c o u n t . '  As an  example. 53795.2.  The 1 gam- 
magnetometer will round tha t   coun t  t o  53795.  The next  count Lo 53795.3. Again 
the  =gnrtometer   rounds  to  53795. I n  a 0.1 gam= magnetometer.  however. t h a t  

and 53795.3 respec t ive ly . .  Of course .   th i s   accuracy   lessens   the  r e p e a t a b i l i t y .  
count will be more accurate:  t h e  magnetometer  reports'  the  counts  a s  53795.2 

! 
I '  
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Truncat lng  Digi ts   on  the  Displax 

I n  a r e a s  'of very  high  gradients ,   of   ten  t imes '   the   environment   does '   not  
permit  the  magnetometer t o  cap tu re   an . accu ra t e  count. T h i s  happens  because 
t h e  s e n s o r   s i g n a l   c o l l a p s e s ,   o r   d i e s ,   b e f o r e  t h e  count  time has  ended, . 
c rea t ing   an   i naccura t e   p i c tu re  of t h e   f i e l d .  The ope ra to r  vi11 recognize   the  
symptoms of   high  gradients  by n o t i n g   t r u n c a t e d ' d i g i t s  on t h e  d i s p l a y .   m e n  

- t h e  s igna l   has   co l l apsed   t oo  soon, the  magnetometer will d r o p   t h e   l e a s t  
s f g n i f i c a n . t   d i g i t  and  leave a n  incomplete  reading  on  the  display.  

I f   t he   cause  i s  high g r a d f e n t s .  t h e r e  is  no need for 0.1 gamma reso lu t ion .  A 
Depending on t h e  r e s o l u t i o n  you,need, t h i s  is.most l i k e l y  not  a problem. 

s i m i l a r   e f f e c t  may be  obse.rved i n  very low f i e l d s .  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 Programming Switch in Chapter 4 .  

Magnetic  Environment 

In surveying, ," i t ' s   important   that   magnet ic   f ie ld   readings  be as t r u e  as 
poss ib l e  and not   be   a f fec ted  by art icles of c lo th ing .and   personal   accessor ies .  
Jewelry,  keys, watches. bel t   buckles ,   pocket   .knives ,   r ippers ,  etc. c a n   a f f e c t  
the   to ta l   magnet ic   f ie ld   reading .   Objec ts   suspec ted   ' to  be  magnetic may be 
checked i n  the   fo l lowing  manner: 

1. Houne. the  sensor:on t h e   s t a f f ,  place t h e .   s u s p e c t e d   a r t i c l e  
f a r  away from the   s enso r ,  and take   severa l   read ings .   'Each  
r ead ing   shou ld   r epea t   t o   21  gamma. (For d e t a i k s e e  Sensor 
Pos i t i on /Repea tab i l i t y  on the   p rev ious  page.) 

2. P l a c e   t h e   s u s p e c t e d   a r t i c l e   f a i r l y   c l o s e  t o  t he   s enso r ,  and 
again note the   readings .  

3. Remove t h e   a r t i c l e  and  again'   take  several   readings ' t o  check 
f o r  a d i u r n a l   s h i f t  i n  t h e  e a r t h ' s   f i e l d .   I f  a s h i f t  l o  present ,  
repeat the  test. 

4. I f   n o . d i u r n a 1 . s h i f t  is present ,  you can  assume t h a t   t h e   a r t i c l e  i s  
magnetfc f f  t h e  f i r s t   g r o u p  and the second  grqup of readings 
var ied  .by more than 1 gamma. . .  

bu i ld ing  or veh ic l e ,   t he   p ro ton   p recess ion   s igna l  will be l o s t ,   g i v i n g  
comple t e ly   e r r a t i c   r ead ings .  

If t h e  a r t i c l e  is highly  magnetic.  or i f   t h e   s e n s o r  i s  ins ide  o r   n e a r  a 

The magnetometer  can  not  reliably be operated i n  a r e a s   t h a t  are known 
sources  of radio  frequency  energy,  where power l i ne   no i se   ( t r ans fo rmers )  is 
prescnc,  I n . b u f l d i n 2  , or near hfghIy magneclc objects. The sensor should  

sensor v l l l  NOT o p e r a t e  properly when p laced   d t r cc t ly  on t he  ground. 
always be placed o n ' i h e  s t a f f  above t h e  ground. o r  in the  "backpack". The 
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REV 00 

Magnetic  Surveys 

S U R V E Y   O P E U T L O N  

f i e l d   i n t e n s i t y   ( r e f e r   t o   C h a p t e r  1). the   operator   need only depress  the  RE&J 
' During  survey 'operat ion  and  af ter   the   instrument  is tuned t o  t h e   l o c a l  ' 

key to observe the reading,  and i t  the   reading  is acceptab le ,   the  STORE key. 

gammas. anothed  reading  should  be  taken. 
If t h e , r e a d i n g  is in quest ion,   for   example a s u d d e n   s h i f t  o€ severat   hundred 

The sensor  i s  normally mounted on t he  s t a f f   o r  may be  .mounted in , t h e  
backpack  for  surveys  requiring  lower mapping accuracy,   rapid  operat ion,  o r  in 

hovever ,   on ly   the   cardboard   o r   p las t ic   j acke ted   ba t te r ies   s t iou td  be used in 
rugged terrain.  Because  of t h e  magnet ic   propert ies   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 T H E   L I N E  NUHBER . IN   SURVEYING 

survey. The Hemory-Hag magnetometer  obviously  eliminates  the need to  vr i te  
dovn  each  magnetic  field  reading,  but i t  also can  e l iminate   other   kinds  of  
notes   usual ly   taken d u r i n g  a survey. The use'oE t h e  l i n e  number  marker ( t h e  

e f f i c i e n t  in two vays: 
t h r e e   d i g i t  number set by depress ing  T I M E ,   S H I F T ,  t he  numbers,  and ENTER) i s  

The memory f e a t u r e  of t he  G-856 o f f e r s  some u n i q u e  methods fo r   l ogg ing  a 

'1) It can be  changed  every time a nev survey l ine is begun, 
' thereby eliminating. the  need t o   c o u n t   s t a t i o n s  f n  a l ine ,  and 

2) When anomdlies  shov  up, and. t h e  po in t s  on a l i ne   p rev ious ly  
' surveyed   need   to  be f i l l e d  in, the  Line number marker  can 

be  used a s  a coded  notation. 

ground  suspected  to  have a l inear   magnet ic  anomoly  such a s  a f a u l t ,  a d i k e   o r  
a buried  stream  channel.  As in a l l  such  surveys,  you  would s t a r t   v i t h  a map 
of  the  area (see Figure 6 ) .  You vo'uld  mark survey l ines  on t h e  map e i t h e r  in 
a .gr id   o r   a long   some.na , tura l   topographic   fea tures .   Actua l ly ,   loca t ing   your  

surveys,   but  a d e t a i l e d   a n a l y s i s  is  not   necessary   for  t h i s  i l l u s t r a t i o n .  The 
survey p o i n t  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 

s i x  l i n e s  have been l a b e l e d   a s   s h o w  €rom 100. t o  600. 

A s  an  example.  presented  here is a hypothet ical   s tudy '   of  a s e c t i o n  of 

In t h e   f i e l d ,  you  vould loca te   your se l f  a t  t h e r S o u t h v e s c   c o r n e r   a t , t h e  
bottom of l i ne  100. I f  you a r e   u s i n g  a b a s e   s t a t i o n .  you vould  check  the 
clock on t h e  G-856. The J u l i a n  Day w i l l  l abe l   your   da t a  as occuring on t h i s  
da t e ,   bu t  assume t h a t  you are   conduct ing s i x  s i m i l a r   s u r v e y s  and t h a t   t h i s  is. 
the  third  one  today. You could mark your   f i e ld  Logs vith  the  time  of  day  you: 
s t a r t e d .  b u t  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. 
Depress AUTO. TIPIE. S H I F T .  3 ,  and ENTER. There   a re  oE c o u r s e .   t h r e e   d l g l t s  
ava i lab le .  so other '   ln fonnat fon 'could  be recorded. 

'3 
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Figure 6 

Use o f   t h e  l i n e  Number i n  Surveying 

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   in terval   between 
readings  i s  25 meters. Now you are ready t o  s tar t  the   survey . '  You will l a b e l  
t h e  d a t a  by s e t t i n g  t h e  Line Number to 1 2 5   ( l i n e  100. i n t e r v a l  25 meters). 
P res s  TIME,  SHIFT, 1, 2, 5 .  ENTER. That  inEormation w i l l  be   recorded  with 
each   reading   s tored  i n  t h e  memory and  you will use it  la te r .  The coding 
scheme  should a l s o  be r e c o r d e d   i n   y o u r   f i e l d   n o t e s ,   a l o n g   v i t h   t h e   d a t e  and 
exac t  time the   survey  was 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 f o n  number t o  be  used 
(p re s s  READ t o  'see the  numbers)   and  s ignal   s t rength  (press '  TUNE). 

Tune the  riagnetometer  and  take a few readings   (bu t   don ' t   s tore   any)   and  

Now t h a t  you are   ready ,   conduct ing   the   survey  i s  easy.  Stand a t  t he  
beginning of Line 100. press  READ. wai t  for the   answer,   v isual ly   check It, 
and  press STORE. Walk u p   t h e   l i n e  2.5 meters and  take  another  reading. 
Continue on i n  t h i s  same  manner. 

t v o  readings were unusua l ly   d i f f e ren t   t han  the prevfous ones. Of course YOU 

can  review  your  data a t  3ny  time by press ing  RECALL a fcv times, Jnd coltfir= 
t h a t  the l a s t   t vo   r ead fngs  a re  d i f f e ren t   t han   s eve r31  of the prscoo~[nt;  olios. 

26 

Now supposc  that  you reached  pofnt X on the  map and  notfccd t l r ~ t  the  last 



! 

rQal1Y Want to   t ake   r ead ings  much C l o s e r   t o g e t h e r ,   s t a r t f n g  hack cvo s t a t i o n s .  
YOU conclude  that  YOU N Y  be i n  t h e  area  you ' re  Looking Cor, ant[ ' that  you 

You Will erase tha t   r eco rd  w h i l e  you s t and   t he re  by p res s ing  READ ( t o  make 
YOU a r e   s t a n d i n g  St i l l  a l l  t h l s  t h e ,  so you.are   phys lca t ly  at the IJSC poln t .  

surc   you ' re  a t  t h e   t o p  of . t he   da t a ) ,  RECALL (do  not s . t o r e   t h e   l a s t   r e a d f n g ) ,  
ERASE, ERASE. Now, you walk back t o  t h e  previous station. Press RECALL, 

where you have  good da ta .  
ERASE. ERASE. Contfnue u n t l l  you have  re located yourseLE a t   t h e   L a s t   s t a t i o n  

Now change t o   f i v e   m e t e r   L n t e r v a l s   t o   g e t  a  more p r e c i s e   p r o f i l e  of t he  
anomaly. Press TIHE.  SHIFT, 1, 0, 5.. ENTER, which sets your L i n e  Number t o  

walking u p  che Line f ive meters,  staring t h e   d a t a ,  and  continuing t h u s  u n t i l  
105, codfng t h e  l i n e  +wid t h e  fn t e rva l .  You would now continue  your  survey by 

you nocfce   tha t  ae pofne Y t h e  f f e l d   a g a i n  becomes cons tan t .  

Now reset t h e  l i n e  number t o  125 .  Depress TIXE, SHIFT, I, 2.. 5 ,  ENTSR, 
and  walk up . the  l fne  25 meters.  Take and s c o r e  a reading and cont inue LO t h e  
end of t h e  l ine.  A t  the .end oE line 100, you shou ld   r eco rd   t he ' endfng   S t a t ion  
number  and any o the r   r emarks   r e l evan t   t o   t he  survey--but its jus t   i n su rance .  
Everythfng'   regarding  the  data is f n  che memory. 

Now move t o  t he   no r th  end of l ine 200 and ,   as  an example,  suppose t h a t  
you decide to t i g h t e n  up the  survey a l i t t l e  by changing t o  20 meter fnter- 
vals.. Record 220 as t h e  l f n e  number. Depress TME,, SHIFT. 2, 2, 0, ENTER. 

v a l s ,  and 1abe l . t he   r eco rd   a s  bePore.  Continue €or  t h e   r e s t  of t h e   l i n e s  
S t a r t  surveying  south.  Again, i f  anomolies show up, edit , ,   change t h e  fnter- 

and  note in your  Eield book t h a t  you walked  north on t he  odd  numbered l f n e s  
and  south on t h e  even numbered l fnes .  Record  your  ending  tfme.  signal 
s t r e n g t h ,  and ba t te ry   vo l tage .  

<< 

Other procedures   can  be  contr ived to use  t h e ' 3 u l i a n  Day and Lfnd NuJber 

combinations. Once s procedure is adopted,   an  a t tempt   should be made a t  
for record. labelfng  purposes .   Thfs   example is only one of many po-sfble 

opera tors ,  $ry the following a l t e r n a t i v e s .  
consis tency.   I f  the  prevfous  procedure is above  the s k i l l  Level of your 

. Set   the  c lock  and  Jul ian  Date  a t  the   base  camp. Go t o   t h e   s t a r t  OE l ine  

RECALL. Urite t h e   s t a t i o n  number d isp layed  dur ing  RECALL on t h e  nap. 
100 and t u n e ' t h e  magnetometer t o . t h a   f i e l d  reading. Push READ, STORE, and 

Cont fnue , the   sequence ,   surveying   a1ong. l ine  I00 agd writing t h e  s t a t i o n  number . 
on the  map a t  each  location. The opera tor   might  as w e l l ' a l s o  write the f i e l d  
number on t h e  map, which a t   f i r s t   g l a n c e . w o u l d  seem to   defea t   the   purpose  of 
t he  memory; buc t h i s  does  provide a check   aga ins t   t r ansc r ip t ion . e r ro r s .  

.:. 

Locations of s p e c i f l c   i n t e r e s t   l n c l u d f n g   t h e   s t a r t  and f i n i s h  of each 
h more l ike ly   p rocedure  Ls t o  write t h e   s t a t i o n  number on the  map a t  

v l th   i n t e re s t ing   anomal i e s .  The unrecorded   s ta t ion  numbers can   be   f f l l ed  
traverse,   physical   tandmarks.   any  point.where  the interval changes, and a r e a s  

Cn Later by manual or computrrfted  LnterpolatLon. 

27 



MODEL ~ - 8 5 6 ~  b A% OP HAN 
EDITION 1/84 
REV 00 

d a t a  on your   p r in te r .  A t  t he   base  camp you vould  plug i n  your   op t iona l  RS- 
NOW supposc  that   your   survey is eomplefe  and  you are ready t o  list t h e  

232 adap to r   cab le  t o  a p r in t e r ,   and  list t he   i n fo rma t ion   f rom  ju s t   t h i s  
survey.  The  tog book vould t e l l  you t h a t   t h e   f f r s t   s t a t i o n  is  372, So you 
want t o . s t a r t  your' List from a l i t t l e  b e f o r e   t h a t  one.  Press: OUTPUT. 'SHIFT, 

t h e   p r i n t e r   s t a r t  l i s t i n g  a column of d a t a   l i k e  t h i s :  
3.  7, 0. ENTER. The d i s p l a y  s t a r t s  f l a s h i n g  .OUT and  che s t a t i o n  numbers  and 

825 z 131545 371 ~ 1 ~ ~ 1 1  
825 2 131527 370 slp9a 

12s 3 140511 372 498733 
125 ' 3  160622 374 698710 
12s 3 140651 375 49872s 

105 3 141225 378. 498772  
105 3 141211. 377 498744 

105 3 141245 379 49879 
105 3 141303 380 49882 
105 3 141325 381 498833 
10s 3 14124~ 382 498841 
10s 3  141359 383 49aa4s 
125 3 141429 384 .49aa53 
125 3 141455 385 498874 

220 3 141902 387 498557 . 
125 3 1 ~ 0 7  386 w a a 2  

220 3 141922 388 4985~1 

125 3 140705 376  498735 

220 3  14194s 389  498542 

A t  ch i s  po in t ,  you p r e s s  CLEAX which   s tops   t he   p r in t e r .  The f i r s t  
column is t h e   l i n e  number and   in te rva l   spac ing .  The  second column is t h e  

' J u l i a n  Date. which  you  used  instead  to   label   the   survey area. The t h i r d  

number. and  the l as t  is the   magne t i c   f i e ld  t o  s i x  d i g i t s .  
column 1s cfme of day (24  hour   c lock) .   the   four th  column 'is t h e   s t a t i o n  

You would then attempt t o  construcc  your  survey  from  the  data.   Looking 

you  .can ignore  them. The time d i f fe rence   be tveen   the   readings  a t  s t a t i o n s  371 
a t  column 2,  n o t i c e  t h a t  t h e  f i r s t  tvo r ead ings  are from a d i f f e r e n t   s u r v e y  so 

and 372 is  f u r t h e r  verification. The t h i r d   l i n e ,  column  one, te l ls  you t h a t  
the   reading  is from l i n e  100 w i t h  a 25 meter i n t e r v a l  between S t J t i O n S  as per  
our  adopted  convention i n   s u r v e y   a r e a  3, and you s t a r t e d  a t  2:05  i n  t h e  
afternoon. The readings  proceed  up  (north)  on l i n e  100 u n t i l   s t a t i o n  number 

meters (377 is 5 meters  from 376) a n d   n o t i c e   t h e   c x c r a  t h e  consumed betveen 
377. Not ice   here  t h a t  t h e   f n t e r v a l   e x p r e s s e d   i n  column one changed to  5 

r ead ings   vh i l e  you backtracked  and  erascd. The r c a d i n g s   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 bu r i ed   augne t i c   ob jec t .  A t  
380 have  only  f ive  digits.   which tdl ls  you t h a t  the  s i g n a l  was vea's,  probab,ly 

readlng 384, you resumed a 25 meter i n t e r v a l   f o r   t h e   b a l a n c e  of l i n e  100. 

meter in te rva ls .   The  t h e  hetween  reading 386 awi 387 is about   r lgh t  f o r  a 
Reading 387 is of cour sc   t hc   f i r s t   r ead ing   headed   sou th  on l i n c  200 a t  20 

A 
* *  l i n e  change. 
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cot;vention  and some commn s e n s e  you c a n   r e c o n s t r u c t   t h e   f i e l d . a c c f v i t i e s   v f t h  

is stfl l  f r e s h  os t h a t  you can  account for long tfme  gaps and s t r a n g e  
information. 

' The  above  example is i n t ended   t o  show t h a t  by us ing  a s t anda rd   ope ra t ing  

: w  a minimum of nota  taking. I t  is prudent to examine   the   da ta   vhf le   your  memory 

1 

Summary 

Thfs   chap te r   has   d i scussed   f i e ld   ope ra t ion  i n  gene ra l ,  and  has  included 
information on sensor   a t tachment   and   or ien ta t ion ,  sensor p o s i t f o n i n g   w i t h  
respect to   repea tab i l i ty ,   magnet ic   no ise ,   and   survey   technfques .  

The followfng  chapter,  Data R e t r i e v a l ,   p r e s e n t s  some of the   conf igura-  
t i o n s  possfble for  automat ic   re t r ieva l   o f   da ta .  

. .  
29 
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APPENDLY D 

C-856 GRADIOHETER OPTION INSTRUCTIONS 

1. PURPOSE 

The C-8S6 Gradiometer  Option  allows a s i n g l e  C-856 c h a s s i s   t o   t a k e  
success ive   r eads   f rom  tvo   ve r t i ca l ly   s epa ra t ed   s enso r s .  The result is a 
measurement  of v e r t i c a l   g r a d i e n t   i n d e p e n d e n t   o f  time va r i a t ions .   See  Note 1. 

2. CONTENTS 

cab le s ,  a s p e c i a l  second senso r ,  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. 
Th i s  op t ion  c o n s i s t s  of a Remote S t a r t   S w f t c h  Box,  two s p e c i a l   s e n s o r  

3. PREPARATION 

Configure  the C-856 conso le   fo r   ao rma l ,po la r i ze ,   no rma l   ga t e ,  and d i s a b l e  
3 read   averaging . .  To d o   t h i s ,   s e t   s v f t c h e s  1 thrq'ugh 4 on t h e  C-856 cpu  board 
t o  t h e  "of f"   pos i t ion .  

Assemble t h e  s taff  and   s enso r s .   S t a r t  by  removing t h e   s t a n d a r d   c a b l e  
from t h e  or . fg ina l   sensor  and a t t a c h i n g   o n e  of the special sensor cables .  
N e x t ,   c o n n e c t   t h e   s t a f f   m o d i f i c a t i o n   k i t   p a r t s   t o   t h e   t o p  of o n e   s t a f f   s e c t i o n  
and t h e  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  

be tween  these-   tvo   s ta f f  s ec t ions .   Senso r   s epa ra t ion  may be   t on t r ' o l l ed  by 
towards  each  other.  The second  s@nsor .   v i th   tvo   th readed 'caps ,  vi11 mount 

choos ing   an   appropr ia te  p a i r  of s t a f f   s e c t i o n s .  

Then  assemble s t a f f   s e c t i o n s  and mount t he   s enso r s .  The senso r   cab le s  
may  now be   connec ted   to   the  Remote Star t   Switch  box,   and tbe Remote S t a r t  
Sv i t ch  may be   connec ted   t o   t he  C-856 front   panel   connector .   At tach  the  Velcro 
str ip t o   t h e  t o p  of t h e  C-856 black frone p a n e l  bezel .  Mount t he  Remote S t a r t  
box t o  t h i s  mating  Velcro strip. 

4. OPERATION 

To i n i t i a t e  a gradiometer   read   cyc le ,   depress   the   Cycle   bu t ton   on   the  
Remote S ta r t   Swi t ch .  The G-856 v i 1 1   t h e n   t a k e  two r ead ings ,   t he  f i r s t  frocl 
t he  bottom sensor ,   an   the   sccond from t h e   t o p  scnsor. 

6 2  . 
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Data may be 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   the  0 8 5 6  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 w 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  following key  sequence 
i s  entered  : 

AUTO / STORE /'CLEAR 

5 .  DATA  STORAGE 

Gtadfometer  readings are Stored a pairs 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 would  be t h e  f i rs t  top   sensor  
t h e  C-856 memory were cleared b e f o r e   o p e r a t i o n  as. a gradiometer ,   read ing  000 

reading. From then on each  even numbered reading  w i l l  be  from  the  bottom 

output   format  fs descr fbed  on page, 42 o f   t h e  G-856X manual. 
sensor  and  each odd  numbered  reading w i l l  be from t h e   t o p   s e n s o r .  The RS232 

HOTE 1 

I n  s i t u a t i o n s  where  changes in t h e   e a r t h ' s   ' f i e l d  are s i g n i f i c a n t  during 
t h e   i n t e r v a l ,  between  sensor   reads,  some c o r r e c t i o n  of the  daca may be 
necessary.  

, 

63 
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Chapter 17 

Performing Trend-Surface Analyses 

The TREND* option 

. , : .  

TREND' 
The TREM, performs polynomial  trend  surface  analyses  on  a set of data. This 

option to your data points, aetinnining'which order of the pol'omiaf producks the best 
ihvoives:fifting.a.surface (represented byapolynomiakqqion of up to six  orders) 

surface  equation. In addition to isolating  the  regional  trend, TREND permits you 
fit to your  given  data,  and  creating a'data grid  (a  binary GRID file).using  the  trend 

to identify  localized areas that show  aberration or residuals from this trend. 

TREND works  with the assumption  that  spatiallydistributed  z-values  (such as your  control  point data) have 
two  componeuts: 

+ a  regional  component (= "trens') * 

.) a l o c a t i  component (= "residual") 

,. . 
, :  

. .  

TREND is used to determine  the  regional  trend  component  and  create  a  grid  model of it, and to isolate  the 
local  residual  variations. A simplified  example is shown below:, 

. .. , Cross-section of surface topography 
illustrating both.regiond1 and local components ! 

, .  
, .  

Regional component or trend 
. .  

Local component or residual 

What is a Polynomial Trend Surface? 
" ~~~ ~~ ~~ ~ ~~ 

A polynomial  trend  surface is a three-dimensional  surface  fitted by a  polynomial  equation oust l i e  an 
"nth" order  regression is a  set of points  fitted by a  line).  The  "order" of a  trend  surface  equation  refers' . 

to the  highest  values of the exponents  used  in  the  equation. For example, an equation  involving xz 
and y2 is a "second order" equation. An equation  involving x3 and 9 would  be a  "third  order" 
equation,  and so on.  Some  examples of polynomial  trend  surfaces are shown  on the next  page. 

OWIONAL MODULES - 1701 



A second  order Dolvnomial 

Surface  appearance: one bending  moment 
Equation: 2 = C1 + C2X + C3y + CdX2 + C5Xy + c6Y2 

Surface appearance: two bending  moments 
Example: 

HOW does this relate. to your 
that best fits your data points;  you 
surface  equation  (no  bends;  one, 
been chosen  (and  the regional tre 
(or  "residual")  characteristics  of 

Please  note  that  if  your data set has both  clustered  and  scattered data points, the clustered points may 
overly  influence  the  Fend  surface  that is generated. In order to avoid  this,  you  might "weed out" some 
of  the. data points in the  congested  areas. 
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