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MePHAR GEOPHYSICS

GENERAL NQOTES ON

VERTICAL-LOGP
ELECTROMAGNETIC PROSPECTING

1. THEORY

The field lines about a magnetic dipole {e.g. bar magnet) follow
the form of donut-shaped shells, Fig. 1 shows a cross-section of one such
shell, Al flux lines pass through the dipole axis at the centre and form
approximate ellipses which have a length/widith ratio of 1.3,

When a magnetic dipole oscillates, an electiric field is generated
\;rhich is orthogonal to the magnetic flux lines. Thus electric currents,
commonly called 'eddy currents'', are induced in any sheet-1like conductor
which is penetrated by the alternating magnetic flux lines. The eddy currents
form large circles in the conductor and in turn produce a secondary alternating
magnetic field which opposes the primary inducing field,

If the conducting sheet is relatively large and thick, with high con-
ductivity and magnetic permeability, the secondary electromagnetic field will
be strong enough to appreciably distort the primary field, An instrument

~capable of measuring the spatial distortions in the field can thus be used {o

locate conductors. One possible coil configuration is shown in Fig. 2,

2, FIELD PROCEDURES

There are three commeon field procedures which are used in con-

ventional vertical-loop prospecting.
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1) I;_hLinej I.\?:/Iethod.-_

This: method is used for reconnaissance only, on lines which are
widely-s p.a-céé%_or wh’ére there are no lines at all (as in the initial follow-up of
. airborne EM an'o;fnalie.s-). The transmitter and receiver follow "in-line”

L : |
allong trg_v.ersé 1iﬁe§ which should be oriented at 45° to the sus pected strike
of éhe_conduct.or. if the lines are exactly perpendicular, there will be little
or no dip angle response over the zone.

D_elpehclii.ng on relative position of the instruments, the direction of
" travel and ._th._e.-'_s trike of the conductor, the in-line anomaly can be either
positive éf negative. As shown in Fig.3, the peak response occurs when
the transmitté; is di?_eétly over .the conductor, and in this case the dip
anglesl are positive. .If the condlﬁctor were at 135° to the strike instead
~of :45°_, the prﬁfile would be negative, since the dip angles would all be to

the north,

2) BroadsidggMetﬁoa

This mjethod'_ is _c_:ommon-ly used for reconnaissance on a well-cut grid.
The tr.ans'mitt_er and receiver move in co-ordination down adjacent parallel
line-ls.. The typical response 0‘;’8;‘_3. conductor is shown in Fig. 3. Since all
data sheets are drawn with west or south on the leit, all bona fide anomalies
(corresponding;to "bum.p'sj” in thé EM field) are indicated by ''cross-overs”
wh.iciz_'go f.rom p.o'sitivé' on the left to negative on the right. A ''reverse
cross-over'' which is r}ég'ative on the left and positive on the right does not
- indicate an-a?z_om_aly. Inétead it corresponds to a ''valley' in the EM field

which possibly lies between two. conductors.
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3) Set-Up Method

This method is used for '"detailing’ or obfaining maximum information
about a conductor., The transmitter is positioned over the conductor axis and
is oriented perpendicular to the receiver as it follows the traverse line across
the conductor. As shown in Fig. 3, the dip angle anomaly is considerably
broader than that for the broadside configuration. This is because the trans-
mitter stays above the conductor in a position of maximum electromagnetic
coupling as the receiver makes the traverse. In the broadside method the
transmitter is maximurn-coupled with the conductor in only one position, -
usually where the dip angle is near the point of cross-over. When the
transmitter and receiver are two stations away, the transmitter coupling
with the conductor is very small and the dip angle response negligible; thus
there is often only one strong anomalous reading on each side of the zone. |
Conversely, with the set-up method, the coupling between the transmitter
and conductor stays relatively constant throughout the receiver traverse.

Thus the anomalous dip angle profile is broader and more characteristic
of the dip and depth of the source,

The same comments apply for the set-up method as well as the
broadside method on the interpretation of ''true'’ and "‘reverse'' cross-overs.
"Reverse'’ cross-overs may arise between two conductors but do not them-
selves indicate anomalies,

As a further aid to interpretation, two frequencies are usually used
during a ve_rtical—'loop survey. The response parameter of 2 conductor depends
upon the frequency of the electromagnetic field as well as its conductivity,

magnetic permeability, thickness and size (in relation to the coil separation}.
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Consequently., by varying the'fref.;u_ency, an estimate _cim be obtained of the
other pa:r:é.meters. The following is a "'rule of thumb*' guide for estimating

conductivity:

.1:',000-. cps__-'resfgonse . C'oﬁ&uctivity . Typical Sources
5000 cps response -

0.9to 1.0 excellent | massive sulphides, graphite
0.7 to 0.9 ' gol.od fracture-filling sulphides,
graphitic schists
0.4 t0 0.7 moderate  fault zones, shear 20n_e5__, clay -
' overburden, disseminated =
sulphides '
less than 0.4 poor _ léke bottom sedirnerilt's, ‘swamp

Another estimate of conductivity can be 6bt,a_‘1hed-_frbm the ”wi;dth.o:f null"
of the operator's measurements. Poor cofuiﬁjctér's ha.*.éé g_ddy’ currepté which
lag behind the inducing field. These eddy cﬁrrenfs p'r.oduc_e an "out—of-.pﬁa%e"
secondary field in a different direction from tﬁe primary field at a time Whg:n
thé primary field is zero, Thus there is no;olrientatibln' of.-tl.le _receiv_i.p'g. cfoii'
that will result in a complete null of -th.e' incorﬁing;sign'al. '.The nué_rnbér .o_f.dg'gr..e'f—;s -
the receiver must be rotated through to obtain a ﬁoti.c':e'_a.,.ble. incre'éSé iin signal is
called the "null"” and is an additional-méasur-e ;of the'responsé.param'e_ter or

conductivity.

3. ORIENTATION ERRCR

There is only one main source of error in vertical-leop dip angle
measurements (aside from reading errors when the signalis very weak, or

when there is large out-of-phase resPOn:s-e). On perfe_ctljr fl_at g'_rouﬁd' thé.
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transmitter axis does not have to be kept absolutely perpendicular to the
direction to the receiver. The dipole field is horizontal when both coils are
in the same plane. However, when the survey is in rough topography and
the receiving coil is above or below the transmitter, any departure of the
transmitting coil from the perpendicular direction to the receiver will result
in a fictitious anomalous dip angle, Fig. 4 shows the dip angles to be expected
from various orientation errors and elevation differences. It can be seer; that
a misorientation of 15 degrees and an elevation difference of 10 degrees will
resulf in a dip angle reading of 9 degrees,

Since few conductors have excellent conductivity, orientation errors
may be suspected when the anomalous measurements are the same for both

frequencies.



McPHAR GEOPHYSICS LIMITED

REPOBRT ON THE
ELECTROMAGNETIC SURVEY
ON THE
LV . PYCU - FORT CLAIM GROUP
DEER LAKE AREA, LITTLE FORT,
KAMLOOPS MINING DIVISION, B.C.
FOR

BARRIER REEF RESOURCES LTD, (N.P.L.)

1. INTRODUCTION

At the request of the client. an Electromagnetic survey has been
completed on the Lv-Pycu- Fort Claim Greup in the Deer Lake ares, Little
Fort, in Kamloops Mining Division, Britiah Columbia for Barrier Reef
Resources Lid. (N.P.L.). The claim group is gitusted at 12024 west
lengitude and 51 ®31.5' north latitude. Access is by car from Little Fort
en the Caribeo Highwsy.

The claim group liea to the gsouthwaest of Deer Lakae, underlain by
thin-bedded sadesitic tuff, massive porphyritic andesite flows end medium-
grained pyroxenite diorite. The latter vol canies contain from 1% to 109
sulphides in the form of pyritlc and pyrrhotite, generally disseminsted,

The Lakeview Mine ig situated 300' gouth of Desr Lake., Hore
ckarn zonos containing magnetite, pyrrhotita, pyrite and chalcopyrite, with

values in silver, gold snd copper, oceur iz voleanic rocks and limastone.
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Another company who previcusly held the ares conducted limited
IP, magnetometer, geochemical and geological surveyas. The resuite of
thies work are not avallabia at the tima this report ie written,

The aloctromagnetic survey was carrﬁd out to locate say economic
deposite of metaliic mineralization which might be present in tho srea west
of tho Lakoview Mine, The work was completed la mid-July, using & McPhar
dual frequency racomnalesance electromagnetic unit operating ot fraquencies
of 1000 and 5000 ¢pe, The In-line recoanaissoncs method wae used for the
purvey; detail wag done on three anomalise using the set-up method. Following
this, the grid was ageln surveyed uoing the brondslds mathod, The claims
covered were:

P?’Eﬂ 3. 40 60 8 9 10, !i' 29, 22, 36, 38, 40,

These cleims are heid under optien from Mr. John McAndrow

by Barrier Reaf Regcurces,

2. PRESENTATION OF RESULTS

The vesuits of the recomasispance In-}ine survey are shown on
Dwg. EM 4856 3t 8 scale of 1" = 200', The results of the detail using the
aet;up mothoed ars shown on Dwg. EM 5978 at a scale of 1 = 200', The
regulte of the broadeide method survey are showa on Dwg, EM 4857 at 2

senlo of 1% = 200,

3, DISCUSSION OF RESULTS

The In-line method is vied primarily for recennaissance
electromagnetic surveying as data can bs obtained quickly. The mazimum

raspones i obtained when a linear condugtor i2 corssed at a 4s® angle.
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Traversecs perpendicular to a long linsar conductor will produce sere
dip angles, whila traverses parallel to this typs of conductor will ylald
& constant dip angle.

In comparison, tho maximum respouse when surveying with the
kroadalde method is cbtained whem the conducior is crossed a2t right angles.
This method bas better conductor resolution than that of the In-line method;
howaver. an accurate grid ie essantial ead surveying is ueually slewer,

The two methods comploment sach other although the resuita
are not muam&lﬁ {dantical,

¥our conductive zones have been outlined by the survey,

Zeno A

Zone A was initially located by the M-line survey ea Line 130W.
Line 126W and Line 123W striking at 907 to the survey Mne. The conductor
was detelled using the set-up method (ses Dwg. EM 4856) and a very strong,
shallow, poerly cosductive aefwce was outlined. The broadside survey
further confirmed the presence of the conductor which was shown to extend
from enst of Line 138W to Line 118W - the anomaly on Line 138W is off the

and of the conductor.

Zone B

The sons consiste of 8 single continusus condnctor {rom Line 130W,

whsre it is uncertsin; to Line 1i8W. The apparest conductivity is poor.

Zone G

Zoue C oxtends from Line LI8W to Line 110W: the apparent
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conductivity is moderate on Line 118W and Line 110W.
Zone D

Zone D extends from Line 110W, where it is uncertain, to Line
102W, where it is again uncertain. The apparent conductivity ie good.

An isolated strong anomaly on Line 102W at 38450 South reflects
a conductor with excellent conductivity which has no strike length to the
wast but which might possibly extend eastward; it is difficult to interpret
the In-:line survey at this point on Line 98W.

4. CONCLUSIONS AND RECCMMENDATIONS

A very strong, shallow conductor of poor conductivity was located
by a McPhar In-line electromagnetic survey, then subsequently confirmed
using the Yset-up’ method, The survey grid was then detailed using the
broadside EM method and the Zone A conductor was extended. Three
additional zones were interpreted from the results of the “"broadside™ survey,

Zone A and Zone B should both be tested on Line 118W, The
following drill hole locatione are suggested:

Zone A a 45° hole drilled south from 38 South to test the conductor

under 39450 South.

Zone B a 45% hole drilled south from 42+75 South to reach the conductor
under 43425 South.

If the results of the drilling are encouraging, the most interesting
EM anomalies should be checked by an Induced Polarization and Resistivity
survey to better locate and define the source or sources of the anomalies.
It should be noted that disseminated mineralization can be located by IP but

not by EM.
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If the magnetometer survey results from the previcus work aze

avallable they should be used with the EM I'QM% aid in intevpretation.

Dated: August 24, §972

\

Marion: A. Goudle,
Geologlet



ASSESSMENT DETAILS
PROPERTY: LV-PYCU-FORT Claim Group MINING DIVISION: Kamloops

EPONSORs Barrier Reef Resources L4, PROVINCE: b.C,
(N.P.L.)

LOCATION: Tieer Lake Arca, Little Fort

TYPE OF SURVEY: Eleciromagnetic

OPERATING MAN DAYS: 10 DATE STARTED: July 12,1972
EQUIVALENT 8 HR, MAN DAYS: 1§ TATE FINISHED: July 17,1972
CONSULTING MAN DAYS: 2 NUMKER OF STATIONS: 728
DPRAUGHTING MAN DAYS: 5 NUMBER OF READINGS: 1434
TOTAL MAN DAYS: 22 MILES OF LINE SURVEYED: 14,08
CONSULTANTS:

Pailip G. Hallef, 1% Barnwood Court, Pen Mills, Ostarfe.
Maricn A. Coudie, 739 MiMtary Trall, Weet Hill, Ontarto.

FIELD TECHRICIANS:

G, Trefenanko, ﬁm 923, Lac La Biche, Alverts,
M. Payron, 152 Cressstone Drive, Kamloeps, &.C,

PRAUGHTSMEN:
R. Koenig, 5@ Thoraciiffe Park Drive, Apt. 510, Torents 17. Ontario,

_L._%mamm

In Line Mathod T 388 772

ﬁrmsiée Methe& 5.7 308 598

Set-up Motkod 068 32 - __68
{Aainii} 14,08 728 - 1434

A , mw.d _|‘0}
Gao%hvﬁeiﬂ,“;;;{ 7§
{f

Mated: Angust 24,1972 %i o ﬁa'&‘ 4
5‘4 W,ﬂ
/GIMES,

“"—“’m P

boiy Date. Fehraay 28R



Crew: G. Trufmm&z&éuomm

. SiewuioD it

5 days Operating £ $140.00 per day

$ day  Travel & $ 80.00 pex Any

GCraw .Ezm anges

Vehicle Expensos 133,81

Meaio and Agcom, 178,03

Supplics Y
$316.2¢4

Plue 10% —31:62
$347.86

BT 76 =1 svotad Horslhel

& 700.00
40.60

740,00

347.86

Tmted: August 24,1972

Expiry Cate: february ""J. 1993
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CERTIFICATE

1, Philip George Hallof, of the City of Toronto, Province of
Ontario, do hereby certify that: |

1. Iam a geophysicist residing at 15 Barawood Court, Doun
Mills, Ontario.

2. Iam a graduate of the M;é_‘sachuse:tts Institute of Technology
with a B.Sc. Degree (1952) in Ge\t';_logy and Geophysice, and a2 Ph.D.
Degree (1957) in Geophysics,

3. I am a member of the Society of Exploration Geophysicists
and the Europecu Association of the Exploration Geophysicists.

4, I am a Professional Geophysicist, registered in the Proviunce
of Ontaric, the Province of Britialh Columbia and the State of Arizona.

5. I have no direct or indirect interest, nor do I expect to receive
any interest directly or indirectly, in the property or_secur-ities of
Barrier Reef Resources Ltd. {N.P,L, ) or any affiliate.

6. The statements made in this report are based on a study of
published geological literature and unpublished private reports.

7. Permission is granﬁed to use in whole or in part for assessment

and qualification requirements but not for advertising purposes.

Dated at Toronto

This 24th day of August 1972,
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CERTIFICATE

I, Marion A. Coudle, of the City of Tarouto, Proviace of

Ontario, do hereby certify that:

1. {am a geclogist residing et 739 Military Trsil, West Hill,
Onatario,

Z,. 1am a2 graduste of the University of Westere Ontario with a
B.8e¢. Degree (1950) in Honours Geology.

3. I am » mombar of the Geological Society of Ameries.

4. 1 bhave been proctieiog my professlion for 23 years.

S. 1have oo direct oy {ndirect Interest, nor do 1 axpect 2o recelvs
sny iuterest directly or indirectly, in the property or securities of
Barrier Roaf Resources Ltd. (N, P.L.) or ainy affiliste,

6, The statements made in this report are based on a study of
published geologleal literature aud unpublished private reports.

7. Permission ie grasted to use in whole or In part for gansesment

and gualification requiraments but not for advertining prrrones.

Dated at Teronto

This 24th day of August 1972, ALV ( g““‘—ll

Marion A, Gowdie, B, 5,
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