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SUMHARY

1y 22750 metres of line and magnetomster and
YLF-EM survey completed.

2) VLF results indicate part of the old
Stouts creek valley — pr= glacial — also the
most worked area on the claim.

3) Mag results indicate a possible remanent
nf a paleochann=l and also the trend of the
najor siructure

4) Recommended - trenching and Eampling'and
detailed mag work.
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INTHODUCTION

An exploration program was carried out on
Williams Creel Exploration Ltd. patent and
crowvn grant claims in Barkerville B.C. from
July to October 1992, The program was carried
out under the supervision of the authoxr at
the request of Williams Cresk Exploration.

IOCATION . ACCESS and TITLE

The mining claims li=s immediately south
of the historic town of Barkerville in the
Cariboo HMining Division and can be located on
claim map 93H-04E and i= centred at about
E30905" H., 1210 52°32" W. The claims lis east
and west of Williams creek which crosses the
middle of the propsrty.

Vegetation on the property con=ists
mainly of second growth pine and spruce
forest except in the "Gulchs" and in the
wicinity 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

Adccess to the property is from Quesnel
via the Barkerville — Wells highway (#26) .
somz 37 kms. west to the town of Barkerville.
There i= a trail which runs from Earkérville
up Stoutz Gulch and another which runs along
Williams cresk to the Kichmond court house —
peErnission 1s reguired to pass through
Barkerville which is a Frovincial Park.



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

CLATIH RECORD HO. CLATH RECORED HO.
Black Jack iB Hoovex 10477
Homestake : 1B Tyee Fr. 10478
Cornish 1F Nan Fr. 10479
Wintrip 32F Heter Fx. 10420
Roosev=lt 9442 Ieeds Fr. 10481
Snowden 10467 Babhs Fr. 10482
Westport iD0468 . Pat Fr. 10483
Black Jack Ext 10469 Tabu Fr. 10484
Blackhird 10470 Diller : 10503
Royal Oak 10471 Horning Star 10504
Hammouth 10472 Evening Star 10505
Pilot 10473 Sirius 10506
Canadian 10475 Qrion 10510
Armistice 104756 Yenus Fr. 10516
Liberty 300050  owned by Mr. 5§ Kocsis

of Quesnel

Fres Gold 7810 owned by Mr . Duane
Poligquin of Vancouver.

PREVIOUS WORK

From 1860 to the present the ares has had
some placer mining actiwity. Around 1863 the
search began for lods gold deposits and the
Blaclk Jack. Homestake, Cornish. and Wintrip
claimns were among the first staked
Prospecting and te=sting were carried on the
najor veins from 1877-1892. &2 180 foot shaft
was sunk on the Black Jack claim during
period of 1887-1892.

ot



In 1933 Brittania MHining and Smelting
optioned the Westport claims {(the property
was known by that name at that time). They
drove threes adits. one on the Black Jack. one
on the Westport and one on the Wintrip. The
Wintrip adit is on the south bank of Stouts
Gulch about 300 metres west of Williams creek
'— the adit entrance is caved. The westport
adit is located in the west wall of a small
canyvon on Willisams creelk just up stream from
Stouts creek. The Black Jack adit is on the
east bank of Williams creek nesr the old
shaft and is jJust sast of where Stouts creek
enpties into Willians cresk.

In 1938 Cariboo Gold Quartz HMining Co.
Ltd. acguired the Westport claims and turned
them over to Williams Creek Gold Quart=z
Mining Co. Ltd. in 1946. In 1946 about 10,000
fest of =tripping was done on the Morning -
Star claim and some 15,000 fest of diamond
dr1lling was done mainly on the Westport and
Black Jack claimns.

EEGTONAL GEOLOGY

The regional geonlogy of the area has been
mapp=d by A, Sutherland—Brown (1957). The
general area is underlsin by the Cariboo
Group of early Cambrian and Later age. The
Cariboo Group 1= mainly clastic with some
carhonate rock. The twao units of the Cariboo
group which are most important in the arsa
are the Midas formation and the Snowshos
formation.



The major structure of interest in the
area i1s the Island Hountain anticlinorium
which runs northvesterly through the area.
Host of the mineral deposits occur on the
northeastern flank of the fold in the
Snowshoe formation.

A number of major faults cross the Island
Mountainfanticlinorium. They are nainly |
normal faults which strilke north 10-30
degrees sast. The Barkerwille 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
t1ll. Dutcrop is limited throughout the aresa.



PROPERTY GEOLOGY

The clains are located on the
northeastern flank of the Island Mountain
anticlinorium near the contact between the
Hidas and Snowshoe formations. Glacial till
covaers nost of the area. |

The Snowshos formation includes micaceous
quartzites, interbedds=d phyllites. brown and
gresn phyllites and limestone beds. Two
north-scuth faults cross the property. The
Sirius fault has an attitude of N to H20E
witha steep sasterly dip. The Barkerville
fault =trikes H to NHI1UE and dips steeply
sast. They are both normal faults and are
thought to have some dextral movement. The
bedded Vestport fault strikes N6L5W and dips
40 degrees HE , some belisve it controls the
mineralization.

Vein and replacement type mineralization
ocours on the claims. There are four types of
gquartz veins in the area as defined by
Cutherland-Brown., transverse, diagonal.
northerly and strike. All four have heen
recognized on the claimns.



SECPHYSICS

A grid waz surveyvsad and cut . The line=z
wvere cut at 100 metre intervals and stations
were chained at 25 meitre spacings along each
line and sast—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
thi=s direction to cross all major structures
. fanlts and wveins systens at a close to
perpendicular as possible.

A VILF-EH survey and a Hagnetometer survey
wvere carried out | The VLIF-EH survey was used
to find replacement sulphide deposits,
contacts and faults. The Hagnetomster survey
was used to find comtacts., faults and guartz
ZONes .

The ¥YLF EM survevy was carried out with
Pheoniz VIF-2 EH unit.Thi=z unit measures the
dip directly in degrees . A field strength
component iz also taken {total horizontal
field }.VIF units take mneasurements of the EM
fields caused by the very low freqguency radio
transmitters based sround the world. The
=z=tation used in this survey was Cutler . A
station is choszen so that it is as near as
possible parallel to the general strike of
the rocks in the wvicinity of the survevy.



A Geometrics model 856 magnetomnster 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
simultanecusly from both sensors and the
difference betwesn the readings is the
gradient in gammnas per metre at that
location. The data are in gammas and are not
corrected for diurnal effect. Adnvy diurnal
effect would not change the gradient .

RESULTS

The topography of the area prevents=
interpretation of the VYLF-EH results
directly. The dip angle data i= Fraser
Filtered and the results contoured. There is
an anomaly bhetwveen Z000N and 2700H shown
within the 15 degree contour. This contour
contains the Wintrip and Westport adits. It
alsoc contains the most placer mined part of
Stouts Gulch . There i=s an anomaly on lines
7900E and 8000E at 1550H — this anoanly
colncides with Black Jack Gulch and is a well
worked placer area. The strange contours
,north of 2700N on lines 7800E — B1lO0E are
artifacts of the contour program.

The results from the lower sensor of the
magnetoneter were used to i1nterpret the
survey. lhis data was made into a total field
contour map. The anomaliex on lines 7300E
2100 and 7e00E 1200N may b= the remanent of
a palecochannel

10



The mag data werse computer processed to
make a trend map with residuals. This contour
mnap shows a general trend to the Horthwvest
which coincides with the general plunge of
the folding in the aresa. All of the knowvn
ninerslization occurs within the 593000 gamma
contour on this map. ‘ ‘

Some of the one line or indiwvidual
anomnalies wers sesen to be caused by metal
artifactsz left over from the placer mining
days. |

Heither of thes two faults known to cross
the property were located with the VYVLF nor
the Hag. | '

RECOMMENDZTION

The VLF-EM failed to pick up the mnassive
sulphide gquartz velin in the Vintrip adit area
showing the difficulty with VLF-EH use and
interpretation in mountaihnous terrans. Ho
furthey work with this unit i1 recommended.

A detailed grid with lines at 25 metre
intervals should be laid out in the wicinity
of the adits. & mag survey should be carrisd
out taking readings continuvously ie. 1 metre
spacings. The quartz systems are usually less
than 25 metres wide and 60 metres long. The
conpleted survey was too coarse to pick up
any such guartz sy=stemns .

i1



STATEMENT OF QUALIFICATIOHN
I, James H.L. Brown hereby certifvy that.

1} I am a self emplovyed exploration
geologist residing at 17 Barton Ave
Winnipeg Hanitobha

21 I received a Bachelor of Science degree
from the Univer=sity of Manitoba in 1961 and
have been practicing mny profession as a
geologist since that time.

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

RBespectfully Submitted

James H.L. Brown

March 31 1992 M%{ s[%/um\

fury
M
B



EXPENSES
Personnel :

Linecutting

Sabre Ezxploration Services of Penticton B.C.
Hr. Bernier and 3 men

26 dave @ $175-daysman $18200.00

Geophysics

J. Brown

40 dav=s @ $200 pexr day $ 2000D.0D
P. Deveasux

40 days @ $175 per day $ 7000.00

533200.00
Dishbursements
Heals .
14 men = 26 davys $ 2840 .00
2 men x 40 davs 5 24090 .00
Acrcommnodation
4 men ®x 26 days % 1000.00
S250- vl
2 men x 40 days s 1500 .00

5250 wesk

Geophysical Eguipment rental
Mag and VLF minimum 2 months
rental @ $3000-month S 6000.00

Vehicle rental

60 dayvse @ 540-davy 5 2400 .00
11233 kms. @ . 25/km % 2808.25%
Gas, 0il Repairs $ HB17 .65
Transit rental = &00.00
Hardware purchases 5 909.11

Computer and SHof twars Hental

3 months @ $750-momth 5 2250.00
Express | xerox

report materials etc 5 491 .00

$57016 .01

Amount allocated to the
UIH placer clain $ 5521.13

TOTAL EXPENSES 551494 85
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. ‘ EDITION 1/84
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Preface

Hagnetometers

A nagnetome:er is an instrument for measuring the intensity of the
carth's magnetic field. Most rocks contain some magnetite, the most common
magnetic mineral, and therefore produce some disturbances in the magnetic
field. Soils and even some man made objects such ag pottery can. have
magnetic properties.

-

Through interpretation of wagnetometer readings, assumptions can be made
about what exists beneath the surface, wvhether it i{s a pipeline, zn anclent
urn, a particular mineral, or geologic structure. The interpretation of
magnetic data teceived from 2 wvagnetometer 1s sometimes a difficult task, made
even more complex by constant changes 4n the earth's overall magnetic field,
the size and distance of objects from the magnetometer, the amount of magnetie
material the object contains, and the susceptibility of the object to absord
magnetism from other sources. On the other hand, many applications may
require only simple Iinterpretations of anomalies.

The proton precession magnetometer has become the principal instrument
for magnetic studies because it combines high accuracy and ease of use. The
Applicatons. Manual for Portable Magnetometers, supplied with this instrument,
includes general information on.the use of magnetometets, 'It.should be
studied as a companion to this volume, which deals specifically with the
C-856 Memory Mag™ magnetométer. ) .

The G=856

The G-856 is a portable, man-carried magnetometer and a “base station”
magnetometer. As a hand-carried instrusent, it features simple, push button
- operation and a built-in digital memory which'stores over 1000 readings. This
relieves you of the‘'need to log data in the field, eliminates transcripticn
errors and most important, lets you use computers to automatically
record and process the data from the magnetic survey.

The G=856 Memory-Mag magnetometer will also record automatically at
regular intervals, so it can be left unattended to monitor df{urnal changes in
the earth's magnetic field. These readings are used to correct simultaneous
field weasurements for high accurady surveys. Here again, the data may be fed
directly into a computer so that the field data taken with an identical G-856
way be automatically corrected. The time—of-day is recorded with each reading
taken in either wode from a bdilt-~in digital clock.

Al) operations are controlled from a weatherproof membrane switch front
panel, The sequence of operations was carefully designed to be very simple to
operate and yet flexible., Erasing the memory requires an intricate, fail-safe
sequence to protect the data, except for the mosc recent rending which can be
easily deleted and replaced if des!red.

'iv
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A single connector is used for the sensor and data output. The output
format Is in the universal R$-232, understood by most small and lavge
computers and some printers. The data may also be printed and graphed on the

(T C-866 Recording Magnetometer, or stored for later analysis on digital tape
‘ recotders like Ceometrics C-724M.

Physically, the G~856 is compact and lightweight. It is weatherproof and
operates over a wide temperature range. It is powered by eight D=-Cell
batececies, sufficient for about JO00 readings.

Above all, the G-856 i3 a high-precision magnetometer, the result of many
years experience in the manufacture of similar instruments. An internal
programming switeh allows modification of the cycle times to ensure that the
G-8556 warks properly near the magnetic equator and in high gradieats where
other‘models may operate only marginally or Eail to obcain reliable data.

The operation of the instrument {3 controlled by a
microprocessor and the control program may be changed
P at any time for product improvement or other consi-

- derationgs. In that event, you way find variaziouns

i betwveen this manual and the operation of your actual
instrument operation, Such variations will have

no adverse effect and should be recognizeable as

; you famillarize yourself with operation.

; ’ .

Contents of this Manual

This manual presents the operating Instructions for the G-856.
Included are step~by-step instructions on how to:

*operate the magnetometer

: *retrieve data

| .

3 *maintalin the magnetometer
{

E
i

Clarification of Terms

(I The terus used to describe the actions of the operator or functions

{ of the magnetometer may be new to some. For example, the areas or butteas,
on the froat panel will be called “"keys™. The words “sampling”, “eyeling~®,
and “taking a reading™ are all synoanymous, and “wode” 13 used to refer to .
different parts of the magnetometer's operation, its different capablilities.
The G-856 has two parts of operation~=-auto (automatic) mode and survey sode

'

i

1 (regular field opera:ion where the oparator pushes buttons to take a
w reading).

{
l
*use the special features in surveying ‘
|

i There are two [unctions on most keys. When accessing the numbers on the
A keys, the magnetometer is sald to be in numeric mode. When using a key to

| exarcise 2 command (e.g. TUNE), the magnetometer Ls sald to be in the command

: mode. '

’ v
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Chapter 2

?ield Operation

This chapter will discuss the features and pecformance of the Hemory—Mag‘
wagnetometer in regavd to actual survey use. Included here i3 {information on
sensor attachment and o discussion of sensor orieantation and positioning in
relation to the repeatability of the instrument's readings. Discussed also
are testing for magnetic noise and. some particular features concerning the use
of ‘the magnetometer as both a base station and also a survey unit.

Sensor Attachment

Inside the sensor case are coils of wire submerged in a hydrocarbon
fluid, in this case decane.* The following section presents proper m0unting
procedures for the sensor.

1. Check for sensor fluid volume by shaking and lis:ening for a
“sloshing™ sound. The fluid should sound like its about 1 cm. from
the top of the sensor. If you need to add fluid: - ) p

A. Remove the -blue cap plug oﬁ the sensor.
B. Fill with Decane to within 1 cm. from the top.

€. Replace plug.

2. Attach the signai cable to the sensor. The short one is for
backpack use, the longer cable for use with the staff.

"3. Attach the sensor to the staff and assemble the sections, or
place the sensor in the backpack and attach Lt to the carrying
harness. : .

-

Sensor Orientation

. The sensor is marked with an arrvow and the lettsr "N". During operation
this arrow should be roughly pointed either north or south. Aligning the
sensot this way will place the coil axis petpendicular to the earch's fleld
and produce an optimum signal.

As surveys approach low mdgnetic latitudes where the field dip is less
than 40°* and the field value generallly below 40,000 gammas, {such as near the
magnetic equator where the field Iis close to horizontal) the sensor should be
mounted horizontally (saddlemount) on the staff. In this manner the sensor
coils will be properly oricnted for maximum signal.

*Decane 1s available from chemical supply houses, oil refineries, petroleunm
preducts distributors, or Geometrics, Decane is flamnable, but unliike
gasoline is not explosive, s¢ {t may be carried on airplanes,

22
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Sensor Posttion/Repeazibilicy

’ A .
Sensoc position, in this case meanlng the exact and consiscent placing of

the sensor, is very lmportant to the repeatability of the system. Repeat=-
abllicy means getting the same count f[or several readings taken consecutively
when the sensor is not moved. This relatfonship between sensor position and
repeatability becomes more and more critical as portable magnetcometers
fncrease in sensitivivy. The following instances are of particular concern:

areas of high gradients, areas where the diurnal field is changing rapidly,

and areas where magnetié dust is present. It's because of these lnstances
that a 0.1 gaoma magnetometer may not reppat as coansistently as a | gamma
unit. To illustrate, conslider the following comparisons:

HIGH GRADIENTS: In an area of ! sq. meter where the magnetic
field varies by several tenths of a gamma every l5 centimeters,
a ! gamma magnetometer will not be affected by moving the
.sensor slighely, or even moving it as wuch as 30 or 40 cm.’

-Hoﬁeveé.'given those same coanditions, the repeatability of 'a -
0.1 gaoma magnetometer will be affected, and possibly quite
nociceably by moving the sensor as little as a few centigeters.

RAP[D DIURNAL CHANGES: Consider also that.even if the sensor is |
held perfec:ly still, a 0.l gaoma magnetometer will pick up
subtle chdnges in the diurnal field that a | gamma magnetometer
would never. detect. The 1s of particular concern during high
sunspot activity.

MAGNETIC DUST: Added to this is the possibility that the sensor
ftself oay be magnetically contaminated due to an inclusion
or surface adherence. This may affect data greatly Lif the
sensor is rotated or the orientation continually changed.

As a note to the above, there may be other complications to repeatabilicy.
One is electrical noise in the system that may produce variations on the order
of 0.1 gamma. Another possiblility is the random count of protons by the
system. Again, a comparision between a 1.0 gamma magnetometer and a Q.1 gamma
nagnetometer is needad to make the point.

To explain further, the G-856 operates by counting the frequency of
spinning protons in the sensor (for more information see Applications Hanual
for Portable Magnetometers). The length of, or the amount of time involved in
this count affects repeatabllity in a very subtle way. For instance, ina }

' gamma magnetometer, given a normal 3 second cycle time, a certaln number of

procons will be available for the count. As an example, 53795.2. The 1 gamma
magnetoneter will round that count to 53795. The next couant {s 53795.3. Agaln
the magnetometer rounds to 53795. In a 0.l gamm3a magnetometer, however, that
count will be more accurate; the magnetometer reports the counts as 53795.2
and 53795.3 respectively, OFf course, this accuracy lessens the repeatability,

23
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Truncating Digits on the Display

In areas ‘of very high gradients, often times the environment does not
permit the magnetometer to &apture an accurate count. This happens because

the sensor signal collapses, or dies, before the count time has eaded,

creating an inaccurate picture of the field. The operator will recognize the
symptoms of high gradients by noting truncated digits on the display. When

‘the signal has collapsed too soon, the magnetometer will drop the least

significant digit and Ieave an incomplete reading on the display.

Depending on the resolution you need, this is nost likely not a problenm.
If the cause {s high gradients. there {s no need for 0.l gamma Tesolution. A
similar effect may be observed in vety low fields, You can usually improve
the signal strength by lengthening the polarization time and/or shorcening the
count time. See Using the Programming Switch in Chapter 4. .

Magnet{c Environment

In surveying, it's important that magnetic field readings be as true as
possible and not be affected by articles of clothing and personal accessories.
Jewelry, keys, watches, belt buckles, pocket knives, zippers, ete. can affeet
the total magnetic field reading. Objects suspected to be magnetic may be

checked Iin the following manner:

1. Mount the sensor on the staff, place the. suspected article
far away from the sensor, and take several readings. Each
reading should repeat to +! gamma. (For details see Sensor
Position/Repeatability on the previous page.)

2. Place the suspected article fairly close to the sensor, and
again note the readings.

- 3. Remove the article and again take several readings to check
for a diurnal shift in the ecarth's fileld. If a shift is present,
repeat the test., - .

4. If no-diurnal shifc i3 present, you can assume that the article is
magnetic {f the flrst group and the second group of readings
varied by more than ! gamma. -

If the article {s highly magnetic, or if the sensor is inside or neér a
building or vehicle, the proton precession signal will be lost, giving

completely erratic readings.

The magnetomerfer can not reliably be operated in areas that are known
sources of radio frequency energy, where power line noise (transformers) is
present, in-bufldingg, or near highly magnetic objects. The sensor should
alwvays be placed on fhe staff above the ground, or in the “"backpack™. The
sensor will NOT oper?:e properly when placed directly on the ground.
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Maygnetic Surveys

SURVEY OPERATLION

During survey operation and after the instrument {s tuned to the local
fi{eld intensity (refer to Chapter 1), the operator need only depress the READ
key to observe the reading, and L{f the reading is acceptable, the STORE key.
If the reading is in question, for example a sudden shift of several hundred
gammas, ano:heﬂ reading should be taken.

The sensot i{s normally mounted on the staff or may be mounted in the
backpack for surveys vequiring lower mapping accuracy, rapid operation, or in
rugged tervain. Because of the magnetic properties of most D-cell batteries,
however, only the cardboard or plastic jacketed batteries should be used in
the console for this application (refer to Chapter &, Batteries).

USE OF THE LINE NUHBER IN SURVEYINC

The memory feature of the G-855 offers some unique methods for logging a
survey. The Memory-Mag magnetometer obviously eliminates the need to write
down each magnetic field reading, but it also can eliminate other kinds of
notes usually taken during a survey. The use of the line number marker (the
three digit number set by depressing TIME, SHIFT, the numbers, and ENTER) is
efficient in two ways:

1) It can be changed every time a new survey line is begun,
" thereby eliminating the need to count stations in a line, and

2) When anomdlies show up, and the points on a line previously
surveyed need to be filled in, the line number marker can
be used as a coded notation.

AS an example, presented here is a hypothetical study of a section of
ground suspected to have a linear magnetic anomoly such as a fault, a dike or
a buried stream channel. As in all such surveys, you would start with a map
of the area (see Figure 6). You would mark survey lines on the map either in
a‘'grid or along some. natural :0pograph£c features. Actually, locating vour
survey point geographically is one of the mpost difficult aspects of Rmagnetice
surveys, but a detalled analysis is not necessary for this illus:racion. The
six lines have been labeled as shown from 100 to 600. .

In the fleld, you would locaCe yourself at the;Southwest corner at the

" bottom of line 200. If you are using a base station, you would check the

clock on the G-856. The Julian Day will label your data as occuring on this
date, but assume that you are conducting six similar surveys and that this is
the third one today. You could mark your field logs with the ctime of day you:
started, but instead label this job aumber 3 by setting the Julian Date to 3.
Depress AUTO, TIME, SHIFT, 3, and ENTER. There are of course, three digits
avalilable, so other tnformation could be récorded.
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Figure 6

Use of the Line Number in Surveying

. ! |
100 200 +300 400 500 600 survey 3.

Tune the magnetometer and take a few readings (but don't store any) and
establish that the horizontal gradient is small and your best interval between
readings is 25 meters. Now you arée ready to start the suvvey. You will label
the data by serting the Line Number to 125 (line 100, interval 25 meters).
Press TIME, SHIFT, 1, 2, 5, ENTER. That information will be recorded with
each reading stored in the memory and you will use it later. The coding
scheme should also be recorded in your field notes, along with the date and
exact time the survey was started. Since you have already done two other
surveys, log the battery voltage and the first station number to be used
(press READ to sce the numbers) and signal strength (press TUNE).

Now that vou are ready, conducting the survey {s easy. Stand at the
beginning of line 100, press READ, wait for the answer, visually check it,
and press STORE. Walk up the line 25 meters and take another reading,
Continue on in this same wmanner.

Now supposce that you reached point X on the map and noticed that the last
tvo readings were uwnusually different than the previous ones. Of course vou
can review your data at any time by pressing RECALL a fev times, and confirm
that the last two readings are differcnt than several of the preceeding ones.
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strength, and battery voltage.

MODEL C-856A & AX OP MAN
EDITION 1/84
REV 00 e T

You conclude that you may be in che area you've looking for, and that you
really want to take readings much ¢loser together, starting back two stations.
You are standing still all this ctime, sO you are physlically at the last polnz.
You will ervase that recocrd while you stand there by pressing READ (to make
sure you're at the top of the data), RECALL (do not store the last reading),
ERASE, ERASE. Now, you walk back to the previous station. Press RECALL,
ERASE, ERASE, Continue until you have relocated yourself at the last statlon
where you have good data.

Now change to five meter intervals to get a more precise profile of. the
anomaly. Press TIME, SHIFT, L, 0, S5, ENTER, which sets your Line Number to
105, coding the line and the ianterval. You would now continue your survey by
walking up the line five meters, storing the data, and coatianulng chus uncil
you notice that at polat Y the field agaln becomes coastant.

Now reset the line number to 125. Depress TIME, SHIFT, !, 2, 5, ENTER,
and walk up-the line 25 meters. Take and store a reading and continue to the
end of the line. At the end of line 100, you should record the ‘ending station
nunber and any other remarks relevant to the survey-=but its justc insurance.
Everything regavding the data is in the memory.

Now move to the north end of line 200 and, as an example, suppose that
you decide to tighten up the survey a little by changing to 20 meter inter-
vals.. Record 220 as the line number,. Depress TIME, SHIFT, 2, 2, 0, ENTIER,
Start surveying south. Again, if anomolies show up, edit, change the fnter-
vals, and label -the record as before, Continue for the rest of the Lines
and note in your field book that you walked north on the odd numberaed lines
and south on the even numbered lines. Record your ending time, signal

Other procedures can be contrived to use the Julian Day and Line Nuaober
for record labeling purposes. This example is only one of many posible
combinations. Once a procedure Ls adopted, an attempt should be made at
consistency. If the prevlious procedure {s above the skill level of your
operators, try the following alternatives,

Set the clock and Jullan Date at the base caap. Go to the start of line
100 and tune the magnetometer to. the field reading. Push READ, STORE, and
RECALL. Write the station aumber displayed during RECALL on the map.
Continue the sequence, sucrveylng aloag line 100 and wrlting the station aumber
on the map at each location. The operator might as well also write the fleld
number on the map, which at first glance would seem to defeat the purpose of
the memory, but this does provide a check against transcripcion errocs.

A more likely procedure i3 to write the station number on the nap at
locations of specific interaest Ilncluding the scart and finish of each
traverse, physical landmarks, any polnt where the {nterval changes, and areas
with i{nteresting anomalies. The unrecorvded station numbers can be filled
{n later by manual or computerfzed fnterpolation.
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Now suppose that your survey is complete and you are ready to list the
data on your printer. At the base camp you would plug in your optionsl RS~
232 adaptor cable to a printer, and 1list the information from just this
survey. The log book would tell you that the first station is 372, so you
want to start your list from a little before that one. Press: OUTPUT, SHIFT,
3, 7, 0, ENTER. The display starts flashing OUT and the staction numbers and
the printer start listing a column of data like this:

825 2 131527 370 512498
825 ° 2 131545 371 512511
125 3 140511 372 498733
125 -3 140622 374 498710
125 3 140651 375 498725
125 3 140705 376 498735
105 3 141211 377 498744
165 3 141225 378 498772
105 3 141245 379 49879
105 3 141303 380 49882
105 3 141325 381 498833
105 3 141241 382 498841 '
105 3 141359 383 498845 ~
125 3 141429 384 498833
125 3 141455 385 498874
125 3 141507 386 498882 .
220 3 141902 387 498557 :
220 3 141922 388 498551
220 - 3 141945 389 498342

At this point, you press CLEAR which stops the printer. The first
column is the l{ne number and interval spacing. The secend column {5 the
"Julian Date, which you used instead to label the survey area, The third
column s time of day {24 hour clock), the fourth column is the station
number, and the last is the magnetic field to six digits.

You would then attempt to construct your survey from the data. Looking
at column 2, notice that the first two readings are from a different survey so
you .can ignore them, The time difference berween the readings at stations 371
and 372 {s further verification. The third line, column one, tells you that
the reading is from line 100 with a 25 meter i{nterval between stations as per
our adopted convention in survey area 3, and you started at 2:05 in the
afternoon. The readings proceed up (north) on line 100 until station number
377. Notice here that the interval expressed in column one changed o 5
meters (377 {s S meters from 376) and notice the extra time consumed between
readings while you backtracked and erased. The tecadings at stacfons 379 and
380 have only five digits, vhich teélls you that the signal was weak, probably
because of a high local magnetic gradient from a buried magnetic object. At
reading 384, you resumed a 25 meter interval for the balance of line 100,
Reading 387 is of course the first reading headed south on line 200 at 20
meter intervals. The time hetween reading 386 and 3R7 i{s about right for a
line change.,
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_ The above example 13 intended to show that by using a standard operating
convention and some common s$ense you can reconstruct the fleld accivities with
a minimun of note taking. It Ls prudent to examine the data while your wemory
is still fresh os that you can account for long time gaps and strange
taformation. : ‘ )

Summary

This chapter has discussed field operation in general, and has included
information on sensor attachment and orientation, sensor positioning with
respect to repeatability, magnetic noise, and survey techniques.

The foliowing chapter, Data Recrievai, ﬁtesen:s soma of the configura-
tions possible for automatic retrleval of datza,
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APPENDIX D
G~856 GRADIOMETER OPTION INSTRUCTIONS

1. PURPOSE

The G-856 Gradiometer Option allows a single G~856 chassis to take
successive reads from two vertically separated sensors. The result ig a
measurement of vertical gradient independent of time variations. See Note 1.

2.  CONTENTS

This optlon consists of a Remote Start Switch Box, two special sensor .
cables, a specifal second sensor, a staff modification kit, and a Velcro strip.

3. PREPARATION

Configure the C-856 console for normal fBlarize. normal gate, and disable
3 vead averaging. To do this, set switches 1 thrgugh 4 on the G-856 cpu board

to the "off" position.

Assemble the staff and sensors. Start by removing the standard cable
from the original sensor and attaching one of the special sensor cables.
Next, connect the staff modification kit parts to the top of one staff section
and the bottom of another staff section so that the threaded shafts point :
towards each other. The second sensor, with two threaded'eaps, will mount
between these-two staff sections. Sensor separation may be controlled by
choosing an appropriate pair of staff sections.

Then assemble staff sections and mount the sensors. The sensor cables
way now be connected to the Remote Start Switch box, and the Remote Start
Svitch way be connected to the G-856 front panel connector. Attach the Velero
strip to the top of the C~-856 black front panel bezel. Mount the Remote Start

box to thils mating Velcro strip.

4. OPERATION

To initiate a gradliometer read c¢ycle, depress the Cycle button on the
Remote Start Switch. The G-856 will then take two readings, the first from
the bottom sensor, an the second from the top sensor.
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Data may be automatically stored by entering the following key sequence
on the G-856 front panel prior to starting the read cycle H

AUTO / STORE /.ENTER

The G-856 will then store all readings until the following key sequence
is entered :

AUTO / STORE / CLEAR

' 5- DATA STORAGE

Gradiometer veadings are stored a pairs of field readings. Assuming that
the C-856 memory were cleared before operation as a gradiometer, reading 000
would be the first bottom sensor reading and 001 would be the first top sensor
reading. From then on each even numbered reading will be from the bottom
sensor and each odd numbered reading will be from the top sensor. The RS232
output format is described on page 42 of the G-856X manual.

NOTE 1

In situations where changes in the earth's field are significant during
the {nterval between sensor reads, some correction of the daca may be
necessary.,
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Chapter 17
Performing Trend-Surface Anaiyse.s
The TREND* Option

, 'I'REND performs polynomxal trend surface analyses on a set of data. This

involves fitting & surface (represented by a polynomial equation of up to six orders)
to your data points,- detennnnng which order of the polynomial produces the best

fit to your given data, and creating a'data grid (a binary GRID file).using the trend

surface equation.” In addition to isclating the regional trend, TREND permits you

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

TREND works with the assumption that spatially-distributed z-values (such as your control point data) have

- a regional component (= "trend")
= alocalized 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

o illustrating both regional end local components

Regional component ot trend

Local component or residus)

What is a Polynomial Trend Surface?

A polynomial trend surface is a three-dimensional surface fitted by a polynomial equation (just like an
"nth" order regression is a set of points fitted by a line). The "order" of a trend surface equation refers
to the h:ghest values of the exponents used in the equation. For examplc an equation involving x2
and y2 is a "second order” equation. An equation involving x3 and y3 would be a "third order” -
equation, and so on. Some examples of polynomial trend surfaces are shown on the next page.

The
TREND*
Option
two components:
i<
ey
Sy

OPTIONAL MODULES - 1701
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first order polynomial
Equatidxi- Z=Cj + CoX.+ C3y
Surface appearance: ﬂax o
Example°

rder mi
Equation: z = ¢y + CpX + C3y + C4X2 + C5XY + Cgy2
Surface appearance; one bending moment ’
Examplc' .

Thir lynomi
Equauon c1 + CgX + C3¥ + C4X2 + C5Xy + Cgy2 + C7 X3 + csxzy +coxy?+¢10¥3
Surface appearance: two bending moments

Example:

How does this relate to your data? What you will be doing when using 'I‘REND is finding the surface
that best fits your data points; you will likely let the program "try" several different orders of the trend -
surface equation (no bends; one, two, three bends; etc.). Once the most representative equation has

been chosen (and the regional trend component of your data 1dent1ﬁed) you can then 1solate the Iocahzed
{or "remdual") characteristics of your data,

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

OPTIONAL MODULES - 1702
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