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INTRODUCTION

Work on the TP2, 3, 4, 5 mineral claims was conducted
from September 26th through to October 21st, 1983, by Selco, A
Division of BP Exploration Canada Limited. The field work
consisted of a program of grid preparation followed by ground
geophysical surveys that included a Genie Horizontal Loop
Electromagnetic (H.L.E.M.) surveys and a Proton Precession
Magnetometer surveys. This report contains the results obtained
from these surveys.

LOCATION AND ACCESS

The TP2, 3, 4, 5 mineral claims are located
approximately 10 kilometers northwest of Princeton B.C. along the
north side of the Tulameen River Valley. The property straddles
the Tulameen River and highway that links Coalmont to Princeton
in South Central B.C. (See Location Map Figure 1).

Access to the property is gained via a series of
logging and range roads leading northwards from the Princeton -
Coalmont highway within the claim block.

The U.T.M. coordinates for the TP3 and TP4 common
L.C.P. are 670700 ME and 5485850 MN.

CLAIM STATISTICS

The TP2, 3, 4, 5 claims lie within the Similkameen
Mining Division, NTS 92H/10E and 7E. All1 the claims are
registered in the name of BP Exploration Canada Limited, of
Calgary. The names, record numbers, number of units and recorded
date are as tabulated:

CLAIM NAME RECORD NO. UNITS RECORD DATE
TP2 1909 20 20.05.83
TP3 1910 20 20.05.83
TP4 1911 18 20.05.83
TPS 1912 18 20.05.83

(See Figure 2 Claim Location Map).
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TOPOGRAPHY AND VEGETATION

The TP2-5 property is situated in the Tulameen River
Yalley and covers part of the valley floor and the top and
southwestern slopes of a long linear southeasterly trending
ridge. The elevations range from 2,300 feet A.S.L. at the
Tulameen River to 4,500 feet A.S.L. at the rige top. The relief
is generally moderate to steep with some cliff areas.

Vegetation consists of scattered pine and fir with
1ittle underbrush, The area is generally open and dry. Some
older growth is found on the edges of small swamps that occur on
the terraced slopes of the main ridge. Drainage is excellent for
most of the property. A small creek valley flows south into the
Tulameen River between TP2 and TP3, 4, 5 claims.

PROCEDURE

Three compass surveyed, flagged and topofil chained
grids were established to enable ground geophysical followup
coverage over a number of Airborne EM anomalies. A total of 20.5
line kilometres of gridding was prepared on the TP2 grid, on TP3
grid and on the TP4-5 grid.

During the period September 26th to Dctober 21st, 1983,
{inclusive), a program of Genie electromagnetics and proton
precession magnectics was conducted over the three grids. (See
Figure 2 Claim and Grid Location Map). A total of 17 cross lines
totalling 16.9 1ine kilometres of H.L.E.M. surveying and 18.3
1ine kilometres of magnetometer surveying was completed.

A1l gridding and ground geophysical surveying was
conducted by company personnel.



GEOPHYSICAL SURVEYS INSTRUMENTATION

Proton Precession Magnetometer Survey

The magnetometer survey was carried out utilizing an
EDA PPM 350 field and an EDA PPM 375 base station proton
precession magnetometer. The system allows diurnal and
micropulsation removal by use of synchronous base station and
field readings. Corrected, unfiltered data are plotted on each
of the base maps.

Genie EM Survey

The Scintrex SEB88 Genie Portable Electromagnetic System
was used for this survey. The measurement is based on the
simultaneous transmission of two preselected, amplitude
stablized, well separated frequencies and the comparison of the

amplitudes of the two signals at the receiver.

A proportional DC voltage is obtained from each signal,
averaged over a selectable time period and the computed result,
(Vs/Vr-1) x 100, 1s displayed in percent on the display.

(See Appendix A for notes on Genie SEB8 Theory and
Interpretation.)

DISCUSSION OF RESULTS

TP 2 GRID

One line was run to try and locate a 3-channel conductor, 103405A
in an area of favourable geology. An extremely weak anomaly was
located at 2+25W.

TP 3 GRID

One discrete conductive unit is present, trending from 10N/2+50E
to 12N/2+25E. This 1ikely correlates to airborne anomaly 102005B
as 1t 1s not related to the high magnetic anomaly west of the
baseline. The magnetic response is very large and erratic and
fndicates that the unit is 1ikely an intrusive or basic rock.

The EM conductor is at a depth of 30 metres, dips approximately
459 west and i1s poorly conductive (conductivity thickness = 3).

A second possible anomaly roughly correlates to the flank of the
magnetic high and airborne anomaly 10190NC, and again dips to the
west. The best profile here is L1ON/1+00W.



TP 4, 5 GRID

This grid is characterized by a large number of extremely weak
conductors which effect the high frequency EM and clutter the
interpretation picture. Because of the lack of response in the
low frequency and the low conductivity obtained on any axis
assumed to be a thin dipping body, it becomes apparent that the
EM must be treated as reacting to a broad zone of conductivity.
This zone trends across the entire grid, 1s roughly 250 metres
wide, and is centered on the baseline. Because there are
negative troughs associated with some profiles (18S, 135S, 95) the
depth 15 1imited to about 60 metres if the thickness is 10
seimens. However, airborne conductors (10111NB) are only 5
seimens, so depth is likely less than interpreted. Magnetics
parallel this unit and tend to emphasize regional strike.

At least three other conductive zones are apparent, centered at
105/3+00E, L95/5+00W and 155/3+00W. An attempt to interpret
105/3+00E as a dipping, thin sheet yielded no dip determination,
depth of 30m. and conductivity-thickness of 1.5 seimens.
L95/5+00W appears to correlate to a trend with pervasive clay
alteration, and 155/3+00W correlates to a swamp.

None of these areas are valid EM targets. It would be necessary
to employ IP to discriminate whether the EM is reacting to
alteration processes or to mineralization of a disseminated
nature.



RECOMMENDATION AND CONCLUSION

The conductive responses on all three grids are weak
and, if of geological interest, must be tested with I.P. to
determine the validity before drill testing.

The most favourable anomaly axis on each grid for
further testing . if warranted are listed in the summary table.

Claim Line Station Dip Depth
TP 2 1 2+25W 900E ?

TP 3 10N 2+50E 450y 30m.
TP 4, & 108 3+00E 900 30m.

TP &, 5 Baseline Zone



TP

COST STATEMENT

2, 3, 4, 5. Record #'s 1909, 1910, 1911, 1912. (76 units)

1)

2)

3)

4)

5)

6)

Grid Preparation & Geophysical Surveying

September 26th - October 21st, 1983 (26 days)

20.5 line kms. gridding

16.9 1ine kms. H.L.E.M. Surveying
18.3 line kms. Magnetometer Surveying
By Company Personnel.

R. Sommerville, D. Flentge

52 man days @ $100.00 per day.

Eauipment Rental

26 days @ $100.00 per day.

Room & Board

31 days @ $80.00 per day.

Transportation

Vehicle rental & operation
31 days @ $50.00 per day.

Supervision & Report Writing

5 days @ $250.00 per day.
(A. Wynn, D. Gamble)

Drafting, Reproduction, Typing

4 days @ $200.00 per day.

TOTAL:

$5,200

2,600.

2,480.

1,550.

1,250.

800.

.00

00

0o

00

00

00

$13,880.

00
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_ Province of Brftish Columbla
Ministry of Energy, Mines and Petroleum Resources
MINERAL RESOURCES BRANCH-TITLES DIVISION

MINERAL ACT
FORM I
NOTICE TO GROUP
Mining Division .. SIMILKAMEEN . .......... Location . 4.0 km E. of Coalmont, B.C. .
Name of group . . . TP HﬂRTH ........................................... Map No. . EEHHI}E

We, the undersigned owners” of the following adjoining claims, desire to group them sccording to the prl:wismn; of
the Mineral Act:—

NAME OF CLAIM MNo. of Record Mo, of SIGNATURE OF OWNER® Frea Miner

(Agent for
................................................... “BP" EXPLORATION ** < === ===+
RS R RS ey s ey i il e e e s T - CANADA: LIMITED: -« -+ - e
................................................... s ) I S [P ———

..................................................................................

------------------------------------------------------------------------------------

...................................................................................

....................................................................................

....................................................................................

------------------------------------------------------------------------------------

.................................................................................

----------------------------------------------------------------------------------

-----------------------------------------------------------------------------------

....................................................................................

----------------------------------------------------------------------------------

....................................................................................

...................................................................................

-----------------------------------------------------------------------------------

....................................................................................

....................................................................................

-----------------------------------------------------------------------------------

..........................................................................

...............................................................................

........................................................................

....................................................................................
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Province of Bﬁtish Columbia Ministry of Energy, Mines and Petroleum Resources
- MINERAL RESOURCES DIVISION — TITLES BRANCH -

MINERAL ACT

STATEMENT OF EXPLORATION AND DEVELOPMENT

, A.P. DAVID GAMBLE . . . . . .. Agent for BP. EXPLORATI ON CANADA LIMITED
(Name) (Name)
7182 Blackwell Road .. . . .. 333.- .5 Avenue S.W.. .. .. . ..
{Address) . (Address)
Kamloops, B.C................ Calgary, Alberta .. .. ... . ..
V2C 243, ... .. ..., 973-3408. . T2P. 3B6............ 237-1234
{Postal Code) : (Telephone Number) (Postal Code) : {Telephone Number)
Valid subsisting F.M.C. No. . . 26 5 0 30 PR Valid subsisting F.M.C. No. . . . . 2 6428 9 .....
STATE THAT
1. 1 have done, or caused to be done, work on the . TP . 29 3 ’. 4 S . 5 e e e e e e e e e e e
........................................................................ Claim({s)

......................................................................

Situate at .4.-.0. Km.. .E.~. .of .Q?@J.mqnt. .B. .Cm the . .SJmﬂ.lkémﬁen ...........

Mining Division,
to the value of st least . $]3 +880.. Q0. . ... dollars. Work was done from the . .2 6th ........ day
of. September .......... 19 83 ..... to the Z]St .. dayof .. OCtOber ........ 198.3.‘ .....

2. The following work was done in the 12 months in which such work is required to be done: YES
(COMPLETE APPROPRIATE SECTION(S) | A, B, C, D, FOLLOWING)
A. PHYSICAL {Trenches, open cuts, adits, pits, shafts, reclamation, and construction of roads and trails)
(Give details as required by section 13 of regulations.) COST

....................................................................................

....................................................................................

....................................................................................

....................................................................................

......................................................................................

....................................................................................

....................................................................................

TOTAL PHYSICAL

......................

lwishtospply $ . ... ............ of physical work to the claims listed below.

(State number of years to be applied to sach claim, its month of record, and identify each claim by nams and record no.)

.....................................................................................
....................................................................................

....................................................................................

....................................................................................

B. PROSPECTING  (Detaiis in report submisted as per section 9 of regulations.)
(The itemized cost statement must be part of the report.) COST

......................

Iwishtoapply $ . ............... of this prospecting work to the claims listed below.

(State number of years 10 be applied to sach claim, its month of record, and identify each claim by name and record no.)

..........
..........................................................................

.....................................................................................

....................................................................................

(For C and D sections, please turn over.)
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Province of British Columbia Ministry of Energy, Mines and Petroleum Resources
= MINERAL RESOURCES DIVISION — TITLES BRANCH

MINERAL ACT

STATEMENT OF EXPLORATION AND DEVELOPMENT

. A.P. DAVID GAMBLE . Awnter BP EXPLORATION CANADA LIMITED
{Namae) {hame)
1182 Blackwell Raad... ... .. 333. -~ .5.Avenue S,N.
| Acdre) {Address)
Kamloaps, BoaCrovinennnnnn... Galaary, Alberta. .. .........
Hzii-qug-rninlililfl-ﬁ?} 3403 TEP- -aﬂﬁ ------------ 23-?--;12;541{1-
-uphm Number} (Postsl Code) ITelaphone Number)
Valid sutsisting F.M.C. No. . . 255031:! ....... Valid subsisting F.MC. Mo, . . . . 254239 .....
STATE THAT
%.  Uhavedone. or caused to budons, workonthe o L e Ban o3 0. B . P e ti i e e s e s T
P8 W R E BT E S EE BN EEEF RN AR EEE WY EEEE RS EAEEW T TR .--...-pqp...qp..........q..........cl.i.ml'}
muonttodit. . 33090 100 O Ly N, e rrrras ey e e
Siwste m 4.0 Km. E. l.'.lf CDEI'IITICInt E’ Cllrlll'ul W S1m11kameeu ........... Mining Divivion,
1o the valus of st isast . 5.1.3 |33p.-.qq1 ............ doliars. Work waa dons from the E_ﬁth ......... day
o, September 1983, owme .2]8t  gwor,  October .  g83. .
2.  Tha following work was dane in the 12 mantha in which such work lsrequired toba done: Y ES
(COMPLETE APPROPRIATE SECTION(S) A, B, C, D, FOLLOWING)
A, PHYSICAL {Trenches, open cuts, sdits, phs, shefts, reclamation, and construgtion of roeds snd traila)
(G hvw datalls as requlied by sactlon 13 of regulstlions) COST
TOTAL PHYEBICAL [i s i oo nceadainsnn

IwishtomPply § . . . .o cnnns of phytical work 1o tha elalmi Hited balow,

[Svate numbsr of yesrs 1o be spplisd 1o ssch clalm, s menth of record, end [dentify ssch glalm by neme snd recora ne.)

..................... e T e A T R B e T T e T e T e
................ B A T e T T T R R e N R T R e e R e e
T T e T T T T T T e 2 ¥ P % 2"y PR
sas T R T P . _ daa e E e a e o A D T e T e S
B. PROSPECTING  iDetalls in raport submitied s par section @ of reagulations.)
(The ltemized cost ststerment must be part of the report.) COsST

Iwishospply® . .. .. ........... of this prowpecting work to the clsime lised balow.

[State numbaer of yesre 10 ba spplied to ssch elsbm, its month of record, snd idently ssch clalm by name snd record ma )

W RO B RN B RN ERE W ET W R RN R R R EE R N EEEEREEE B EE R N R R I I i B R e |

(Fee C and D seetians, plass turn aver.)
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CERTIFICATE OF AUTHOR

1, Alan Wynne, of 8573 Ebor Terrace, Sidney, British Columbia

hereby certify that:

1. I am a geophysicist residing at the above address.

2. I am a graduate of the Univeristy of British Columbia

with a B.Sc. in Geology/Geophysics (1976).
3. I have practised my profession for more than eight years.

4. I supervised and interpreted the geophysical work described

herein.

5. I hold no interest, direct or indirect, in the claims

which are the subject of this report.

Respectfully submitted,

¥
(M &y

A. Wynne
Geophysicist

Vancouver, B.C.
June, 1984



10.

CERTIFICATE OF AUTHOR

I, Dave Gamble, .of 7182 Blackwell Road, Kamloops, British

Columbia, hereby certify that:

: 99 I am a geologist residing at the above address.

£ I am a graduate of the University of Ottawa with an
Honours B.Sc. degree in Geology (1973) and have
completed two years graduate studies leading to a

M.Sc. at Laurentianm University.

3. I have practised my profession for more than 7 years.

4, I supervised the survey work on the TPZ2, 3, 4, 5 claims
and interpreted the results of the survey described

herein.

5. I hold no interest, direct or indirect, in the TP2, 3,

4, 5 claims which are the subject of this report.

Respectfully submitted,

A.P.D. Gamble
Project Geologist
Kamloops, B.C.
July 1984,



11.
CERTIFICATE OF AUTHOR

1, Hugh Squair of 4287 Staulo Crescent, Vancouver, British

Columbia, hereby certify that:
1. I am a geologist residing at the above address.

2. I am a qraduate of the University of Saskatchewan and
London with B.A. 1959 and Phd. 1965, degrees in Geology
and Mining Geology and have practiced my profession for

efighteen years.

3. I am registered as a member of the Association of

Professional Engineers of the Province of Ontario.

4, I directed the geophysical work carried out on the
TP2, 3, 4, 5 Claims by Mr. A.P.D. Gamble and attest
that the values presented and their spatial
relationships to each other are correct within

reasonable limits of error.

5. I hold no interest direct or indirect in the
TP2 3, 4, 5 Claim Group which is the subject of this

report.

Respectfully fuhmftted,

RIS J




APPENDIX A

NOTES ON THE THEORY, PRESENTATION AND INTERPRETATION
OF DATA FOR THE GENIE SE-B8 PORTABLE ELECTROMAGNETIC
SYSTEM. (SOURCE OF INFORMATION - SCINTREX OPERATION

MANUAL AND INTERPRETATION MANUAL.



1. Introduction

The SE-8Y Porctable Electromaguetie System s desipned mainly for
use In mineral prospeceling for massive sulphide ore bodies. Ie
may also be used Lor the detection of faulets or shear zencs and to
give infopmation about gubsurface conductivity tur geological
mapping, sand amd pgravel or ground water explacacion, The SE-38
has baen dubbed the "GENLEY, an acronym for GEomeltry Normali zed

In=Phase Electromapgnelin systom,
Advantapes of che GENIE

All previgus portable electremagnetie systems, whether making
in-and-out-of-phase (Slingram), cilt angle or amplitude measure—
ments, ave sensitive to the relacive geometyy of the cransmittec
and reéceiver colls., Small ervurs in ocientation or separation of
these coil: Introduce appreciable noise which degraded useful
sensliivity and thereby the effective depth of exploration. While
it is possible to reduce these vrrors by taking great care in
making the measusementis, productlon rates may be affected appre-
clably. These codl geomelry ecrors are espieclially troublesome
when surveys are tu be made in Lupugraphically rugped andfor
forested areas where the operaters connet see each other or
measure distances accurately.

The GENLE, designed Eor rapid two person operacion, minimizes
geometrically derived errors. The measurvment 1s based on che
simulcaneous transmisslon of two preselected, well scparared
frequencies and the comparison of the amplitudes of the two
slanals at the receiver. The two transmitted fraquencies are
plecked up by a single receiving eoil, amplified and noise
filcered. A proportional DC voltage {viignﬂl for the higher
frequency, Veoforence for the lower froquency) is obtained from
each slugnal, averapged over a sclectable time period and thea the
conputed result (Vgqonal/Veeference —1) % 100 is displayed in
percent un the digital display with a resolution of 0.1%. Under
most field conditions the system, whose sensicivity and repeat-
abllicy are: baszically only limited by atmosphecic nolse, can
detect amplitude ratlo chanius o better thaun 0.5 percent. Useful
measurdments mav be made to 2 Lransmltter=receivor separatlon of
200 m.

Test surveys have been conducled with this system over Konown
subsurface conduetors In a variety of geological environments and
climatic conditions., Compared with other purtable electromagnetic
systems, sioilac anvmaly amplicuwdes have been observed in all
cases, but thae noise levels ace Lavariably lower in the GENLE
profiles, redsulting In an eahanced signal-to-aoise ratio. The
time required to measure a low nuise profile with the new systen



iz slpnificantly less than with standard horizontal loop
(Slingram) equlpoent, The presence of known bedrock conductors
beseath as much as 45 m of overburden has becn clearly indicated

by .the GENLL.

A comprehensive provram of model studies has been carrled out on
the University of Torouto electrumagnetic wodelling facillety to
provide che basis for interpretatlon of GENLE results.

For more theorecical information...

Further Information about the SE-B8 is available in a 1981 Society
of Exploration Geophyslelsts (SEG) paper glven by Scintrex and
Esso Minerals Canada Limited encitled, "A Hovel Geometry Lovariant
Portable Ground Electromagnecic Reconnalssance System™ by
boborzynski, Mentseh, Rudniskl, Breic and LaFleche.



QUANTLTATLVE INTERPRETATLON

Recommended: Dataset

Thus Ear, woe have examined the matore of the responge to be

expected from selected eonductor models. A familiaricy with chese
profiles will, in a qualitacive or semi-quantitative sense, permit
the user to incerpret the jross [eatures of subsurfare conductors
that he may encounter. From che most rudimentary of daca, o.p. r
obtained in rontine profiling for one frequency pair and one coil
spacing, he will be able te gquickly determine the location and dip
direction of conductors. MNe may differentiace thin, plate-like
bodies from thick, "spherical” type bodies.

Quantitative intecpretation of the various conductor parameters of
potential interest, however, require a wider data set, preferably
involving a range of frequency pairs and coil spacings. Whereas
it 15 not always practical to repeat all profiles at all frequen—
cies and coil spacings, the following field procedure would
fuffice where quancicacive interpretation is desired:

~—
G
3l
b)

Select the coil spacing which is to be used as standard for
traversing all lines (sce Appendiz E). Select the frequency
pair to be used for this coverape, viz: the lowest reference
frequency that the ambient noise permits us to use at the coil
spacing sclected, and the highest signal frequency that the
geolopic noise (conducting overburden) permits us Lo use at
this coil spacing. Traverse all lines accordingly with a
station interval not exceeding the coil spacing.

When a conductor is found, perhaps on more than one line, its
intersection (usually che stronpgoest) on one line will be
selected for decailed investipation for quantitative inter-
pretation purposcs.

This intersection will be traversed at coil spacing of 50,
100, 150 and 200 m, using one frequency pair {usually the
original discovery traverse [(requency). Shorter spacings may
also be used if the overburden is less than 10 m. Station
intecvals on wach spacing should not oxeced the spacing value,
e.g. 25 m stations for 25 m coll separation.

Select one spacing which yields a substantial conductor
[esponse anl repent e Lrave e aroHs Che conductor inter=
section with it, using the relerence (reguency of 112.5 Uz and
all cthree sipnal froguencie.



JThe data thus obtatoed over the comductar intersection will pro=

vide ns with the material necessacy {or the quanticative futecpre-
tatlon of fts parameters.

The profiles ol Appendix A tor Jippiog plate bodies are not
directly suited to guantitative intevpeetation, so thar a differ-
ent set of curves, viz: parasctvle response curves, have been
computed and drawn for rhis purpose.  These curves are indexed anu
shown in Appendixz D.

LIt should be noted that the dataset as specified muv not be
achievable in all cases. Datu of cunsistent accuracy, for exam-
ple, may be difficult to achieve in certain enviconments at large
coll separarions. The recommended dacaset shouwld therefore be
thought of as chat requiced for a muwber of interpretations, the
averapge of vhich {s one's best estimate of dip, depth and conduc-
tance. [Tt is, however, possible to arrive at estimates of these
parameters with a lesser requirement (sce Section &). Under opti-
suin conditions, for example, Lt Is possible to arrive at reason-—
able estimates of dip, depth and conductance given no more than
traverses at two frequency pairs for a fixed coiled separacion.
Frequency pair and ceil separation selections would in this case
need to be those comblnatlons best suited tu the loversion problem
at hand.

1.2 Dipping Plate Conductor

3.2.1 Determination of Dip

The direction of dip of a tabular conductor may normally be deter-
mined from che ohservation that one positive Elanking peak is
larger than the other. If sa, the hisher peak will be on the
hanging wall side (down dip side) of cthe conductor. This dispa=
ricy in positive peak values is more readily seen at larger values
of h/L, {.e. h > 0.25 L. For smaller values (e.g. h/L = 0.125,
Figure 9D) cthe disparicty is less pronounced. For this reason we
will assume that we will only use eoil separations [ < 4h for dip
Interpretation purposes, ft.e. normally enil separations which are
the smallest to yield substantial responses.

Figures 44A, 44K and 44C are employed for dip detecminacion pur-
poses. laviog selecced che value of L to be used, one calculates
the ratio of posivive peak values For all three signal Erequencies
employed using the large peak value as numerator.

It is imporcant to use the empirleal loeal raclo level as zero
level For che peak determination,  This loeal level L3 usually
offace, In the positive sense, due Lo overburden conduction (see



“latec) and, exceptionally, thweee may be a small tnstrumental of £~
get level as well. o any case, one should not assume that the
fnstrumental zero is Lhe troe seophysical zero level apalnse which
the local bedrock conducter anomaly is determined.

The throe peak ratios are then plotced, on the same linear seale
as Figures 5%, on a wvertical line on a transparent sheet. This
shace is overlain on Fipures 44A, B and C and shifced horizoncally
on each until che hest fie for all chree data poines is obrained.
This proccduce will normally determine the dip to within £15°%,

Ustensibly the same determination ol dip will also yield a value
of h/L, althouph this is not reparded as belng a reliable way of
so doing. & proefeceed mechanism lur s0 doelng will be discussed

below.

One possible repion of ambiguity of decerminacion of dip is for
30° dip and h/L of U.3, for which ncarly the same set of peak
ratios at all frequencies may be observed as for 45" dip and h/L
of 0.5. This ambipuity may be resolved readily by repeating this
procedure using a different value of L.

3.2.2 DeLermination of Depth

The determination of depth te a dipping conductor is a rather
complex matter Lf attempted in full generality, for the response
curves are a function of conductor size, dip, conductance and
depth, as well as the eoil spacing aud the frequencies employed.
We hawve, however, found it possible to simplify the procedure by
¢mploying a technique which is sufficiontly accurate for practical
purposes. Lo any event, no simple model fully predicts the
response Lo be expected [rom the complex peometry and conductivity
distribution of real earcth situvations.

The model sclected is that which has been used extensively in
these model studies, viz: a tabular body, 400 m in strike cxtent
and 200 m in dip extuent.

It has been noved that che form of variation of peak {uuﬂutiuu]
response for this body with coll separation is primarily a func=
tlon of the depth of the body below surface and only, to a much
lesser extent, ol its dip amd combuctanee, or of the (reguencies
coployed.  Thus, (0 we plot the vaviation of peak rvesponse against
eoil separation (30 te 200 m) on a log=log basis for cach fre-
quency pair employed, we ean owverlay e on the family of curves
shown in Figure 45, KBy translatlon of the ficld data pacallel to
the horizantal axes of the Figues 45, the best fit may be obtained
usbog Lhe proper value of dip obtiaboed above.  The value of coil
separation Tor which L/ = U {in Fipgure 4%) then determines h.

[
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It will be woted thal Lhere is a slight variation In the response
cutves lor diflecent values of dipe Thus, reprosealalive curves
are given for dips of 307, %7, 60" aid B0Y do that the most
appropriate curve may he employod.

This procvdure may he dane sepacately Lor all Tregqueney pairs
which yicld mdequate responses. A test ool validicy of the depth
value 50 determined is the measure of agreement bhetween the
varicus depth eatimates obtained using the different frequency
pairs, if such measurcments hawve been made.

3.2.3 Determination of Conductance

Having determined h, we way new determine the conductince of the
body. In order to dn so expeditiously we cmploy another simplifi-
cation. We note that if we plot the variation of peak response
for any value of L against the ocl paramecer, we find chat che
response curves arc very similar in shape (alchough differing in
amplitude) for dipping tabular hodies, regardless of theic dip
(between I0® and 50%) and that they vary little with h/L racio.
1f onc determines the GENIE response at all three signal frequen-
cies (Ry, Ry and Rp) for the reference frequency of 112.5

Nz, we may then normalize the cesponses at the e lower froequen-
cles (Ry and B;) by that at the 3037.5 Uz (Ry). This gives

ug two ratios of responses at different freguencies. Let us eall

RHIHH = ratio of responses at 1012.5/112.5% and 3037.5/
112.5 liz

and R /Ry = vratio of responses at 337.5/112.5 and 3037.5/
112.5 Nz

The mean theoretical values of these parameters (for various
values of dip, etc.} have heen plocced, on a lincar basis, against
one another on Figure 46. Two curves showing the variation of
Ry/Ry vs. Ry /Ry have been presented. Figure 46A shows the

curve for a very shallow canductor, (h/L = 0.125), whireas 468
shows it for a deeper comductor (h/L = 0,.3125). For cach curve
the values of otl corcesponding to various polnts on the curve are
shown.

The procedure to determine ot for a dipping conducting tabular
body is therefore as feollows:

1) Caleulate h/l as per instruetions in previous section using
all spacings cmployed, tor cach [reqgueney pair.

2) Secleet a coll spacing L which pives a substantial response
(L.e. good signal/noise racio).

14
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'3) Decermiow the peak (oepative) values of the GENIE response

gver the condector at all theee sipnal [regqueacies By
(3037.5 Hz) Bog (LO0E.D Ha)d sond Ry, (3375 Hz) far chat

value of L.
k) Caleulate racios of Ky/Ry and Ky /iy,

5) Plot thesc¢ two ratics against one another on an overlay of
Figure 46 and to the same scale. Use Fipure 464 4 W/L < 0.25
and 468 if h/L = 0.25%. The point so determined should lie
close to the curve. [Interpolate between the adjacent valuns
of ¢tlh en eicher side of the pearest poiot on che curve. This
will provide an estimate nf the appropriate value of gtL.

§) Divide this walue by L (metres) to deceemine the appropriate
valuer af the coanductiance ot (Sicmens).

7Y Lf the point (in 5) ducs pot Tie pear the theoretical curve,
then elther the plate model used is not appropriate to the
actual conductor, or there is an error in the working. For
example, the effect of conducting overhburden on the “"zero
level™ of the measurement near the conductor may not have been
adecquately taken inte account.

Theorecically, cthe value of either Hy/Wy or Ry /Ry

individually may be uwsed singly to determine otl., through the
use of Figure &6, However, by usinyg both ratios simulta-
neocusly one ohtains a measure ol the reliabilicy of the proce=-
dure. It should alse be peinted out that For Ry /Ry < 0.1,

the curvature of the curves sugyesc thac enly Ry/Ry should

be relicd upon to determine oth. Similarcly, for Ry/Ry >

0.9, only Ry /Ry should be relied upon.

) Repcat the above for different values of L to obtain other
estimated of ot and therefore an Indlcacion of its wvalidicy.

3.2.4 Determination of Location and Thickness

It has been carlier indicated that the portion of the negative
peak on any profile very closcely denotes the vertical projection
of the upper edpe of the conductors This is crue even for conduc-
tors dipping as Elatly as 3J0°. For such (latly dipping bodies
there is a slipghe shife ar ehe peak townrds the hanging wall side
of the conductor Ci.c. Jdowi Jipd ot this displacement will not
excued aboue 25% of the eoil separaticn wsed, oeven in the

extreme.  Thus, if one wishes to investipate a Jdipping conductor
by dedlling, the defllbole siould extend into the footwall side of
the conductor at laast 257 of the coil spacing (en which che
conductor was determined).

1%
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CAs has been indicated abowe, the zero vrossiogs on either side of,

the negative peak maviiog o thio plate conduector are sepavated by
the coil spacing. When the conductor increases in width, or is
composed of o series ol paral el conductors over a wideh whileh is
greater Lhan about 258 ol the coil apaclme, the 2ero crossings
will appreciably increase in scparation, in facc, by che width of
che comductnr zoue.

Thus, co determloe che comducter widih, we measure the sceparation
of the zerv ecrossings and subtrace the coll spacing.

31.2.5 Scrike Direccion

Az has been indicaced above, the response proffles are lictle
affected by the scrike of a conductor relative to the profile
between at least 90° and 45°. Thus, the strcike of a conduceor is
best established from connecting the c¢onductor indicacions on
adjacent lines. In fact, in a regular grid survey, if a conductor
appears in one line only it will be wise to run intermediate lines
in order to obtain at least one flanking intersection and rLhus

determine a sctrike direction.

3.3 Spherical Conductor

Quantitative lnterpretation diagrams for a spherical conductor are
not available at this time. The reader iz referced back to
section 2.2.2 for a qualicative appraisal of responses where the
conductor is thought to be best modelled by a spherical source.

1.4 Horizentally Scratified Earth

Decerminacion of resiscivity for the homogencous carth model and
conductance for the horizontal thin sheet at surface may be made
directly from figurcs 38 and 39. In such cases, only one reading
at one cieil separation is theoretically required. More confidence
in the intecprecation may be palned by a wider suite of measure-
ments. Readings taken at a variety of coil separations (geomecric
sounding) or frequency pairs (frequency sounding) would serve,
when plotted aver the rosponse curves shown to determine appro=
priatencss of the model chosen and conlidoence in the resisciviey
or conductance estimaces decermined.

For the horizoncal thin sheer at depch or overburden conductors of
variable chickness, a full set of sounding curves would be
requited, The current preseatiativn s not in a form which can be
used directly in a sounding experiment. ALl of the foformatlion
requiced te do a peometric soumding is howvever presented.

16
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INTERPRETATION EXAMI'LES

i,

4.1 Near Surface Dipping Comluetor

The results af o GEMLE survey over one lloae ave sliown in Fipurce
Tl. The conductoers consist of Acmi-wassive solphidez in Lwo Zones
marked A and B. Overbutden cover in the area is minor.

From the Eield peoliles we con pick ol 0 the aeeessary amplicudes.

Frequeney Lelt Fos. Ripht Yo, Ratdao P'es. Negative
Pair Peak (&) Ronk (2} ). Puak C8)
337.5/112.5 +1.4 L .50 ~14.0
Wi2.5/112.5 #3id +5.7 1.73 -22.7
s37.5/112.5 +h.4 Hd.0 1.67 =31.2

Dip Determination: The only veasonable fit te the master curves
(Figures &4a, 448, 4AC) is for a budy dipping 60° co che cast wich
an h/L ratio approximately .13,

bepch Determination: WUsing Lhe negative peak amplitude at the
3037.5/112.5, Figure 45 suggests an L/h ratio of 6.0 (assuming a
dip of 60%). Given that the coil separation used was 50 m, a
depth of burial of H.3 meters ls Interpreted. Tt should he nnted
gchat ic is based upon data paioed for a single coil sepavation.

Conductance Determinatlon: The necessary ratios for Fipgure 46A
are Ry/Ry and Ry /Ryj. Using the negative peak amplitudes,

we get Ryu/Ry = 0.68 and Ry /Ry = 0.39. The inferred

conductance x coil separation product (From Fipure 46A) is 2000
(using Ry/Ry) and 4000 (using Ky /). 1€ the averapge ot
product is used, the source has an intecpreted conductance of

(3000/50) = 60 Siemens.

Comparing actual and interpreted source parameters in table form,

Actual Interpreced
Dip 50-00° T e0°
Depth 2-4 m .3 m
Conductance M Siemens il Siemens

It should be noted that estimates of conductance varies widely.
50 Slemens Is used co represent an averape of the measured values.

In chis cest case, the Lnreeprotod sonree prirameters are quite
close to thoese as measurced by other means.  The (it is apl imam dee
primicily to a judicions selection o voil separation ever a
targee which is near surtface, tsolated and elusely approximsted by

a dipping place.
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bl Comductor at Depth
The conductor in this casce is a near vertleal graphicic arpillice

under approgimately 835 meters ol resistive overburden.  The GENTE
profiles are pgiven in Fipgore T2, The interpretation is altempted
with the minipam dataser rogquired (LOPZ2.5/012.5% and M037.5/112.5
at one coll separagion).

From the field profiles, we can pick off the necessary amplitudes.

Frequency Left P'os. Right Pos. Ratlo Pos. Negative
Pair Peak (%) Peak (%) Peaks Peak (%)
3”3?!5!1[2!5 +:‘IH' *I?lz j.ﬂ -Iz'a

Dip Decermination: A reasonable £it to the mister curves (Figures
A, 44K, 44C) 1= Fouwnd for a body dipping ac 30° (/I = 0.18).

Depth Determinatfon: Figure 45 suggests L/h = 2.6 (Dip = 30°).
This gives an apparent depth of burial of (150/2.6=) 58 meters.

Conductance Determinacion: Given a Ry/Rj ratio of (-8.0/-12.4=)
0.64, we inecrprec a otl value of 1300 and a conductance of

{1300/150=) B Siemons.

Although the conductince value could be considered as reasonable,
the dip and depth are not. The conductor is a broad near vertical
source at 85 meters sub-surface. The breadch of the conductor
will cause some difficulties. The asymmetcy of the profiles
suggests interference from a conductor (conductive overburden?) to
the cight of the maln zone at 5008. A shorter coil separation
might isolate the response due to the main conductor.

6.3 Conductor at Depth Under Conductive Overburden

The field profiles (Figurd T1) was pained over a known EM targec.
Drillimg has shown the target to be a series of steeply dipping
graphitic bands of a total breadeh of approximately 50 meters,
under 42 meters of conducetive overburden.

Both GENIE profiles show a consistent offset due to the conductive
overburden. From the profiles, positive offsers of 4X (1012.5/
112.5) and 172 (J037.5/0112.5%) are goen.

Figures 42 and 43 may be used in an attempt to intecpret conduc-
tivity and thickness of an overburden layer. In essence, one is
lonoking [or a solution which pives Lhe response levels scen ac
both Eroquency pairs. Ustog Figure 42, we draw a line parallel co
the x=axis and interseecing che v-axis at 4%, At each poing

]



Figure T2 : SE-88 GENIE PROFILE

LEGEND HORIZONTAL SCALE : 1:2500
VERTICAL SCALE :lcm = 5%
COIL SEPARATION : 150 meters
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Figure T3 : SE-88 GENIE PROFILE

LEGEND : HORIZONTAL SCALE : 1:2500
VERTICAL SCALE :lem=5%
COIL SEPARATION @ 100 meters
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1 swhere this Line inlcr‘.:-.';!t-i thiee W/l curves, a4 vertiecal Limwe is
drawn.  This same Fine (lor e coreeet solution) should pgo
chroueh a stmilar intervcept in Figoee 4%, This execclse shows
pood apreement for the solutions (W/L = UM%, oLE = 130) and (h/l =
0.25, ul? = 250). The agreements for (b/L = 2.0, o LY = 67), (h/L
= [.125, oLl = A30) and (hfl = 000625, alLé = LoD ) are ﬂlmns: as
rood . Ml‘.!luu},h there Ls some |ll.‘r_'li"fu‘u:l* for Wil of appruximately
0.375 and a ulL* of approximacely 190, it is elear thas only ahl is
) reasonably well decermined ac 6.5,

Using our preferrved estimates, an ovecburden layet of 3.5 meters

thickness and a conductivity of 0.019 Siemens or a resistivity of

51 oho~meters Ls interpreted. Drilling established che overburden
: as belog 42 meters thick.

~ Alchough the interpreced value of thickness was rcasonably close
to the actual value, the procedure is wet recommended. The insta-
bilities in the ilnversion could best be overcome by data ar more
frequencies or coil separations or both. Given the limited range
of frequencies, geomecric soundings are expoeted to e the better

approach in most cases.

Subtracting the responses due £o a nnnductiuu layer, the anomaly
has cthe following diagnostic amplitudes.

i Frequeney Left MPos. Right Pos. Hatio Hegative
Pair Peak (X£) Peak (%) Peak (%)

| 1012.5/112.5 +3.4 *2. 4 1.5 -7.0
: 3037.5/112.5 +5.4 +h .0 1.3 ~12.5

Dip Determination: There iz no obvious fic of the racios of
positive peaks to curves shown in Fipures 44A, 44B and 44C. There
is some prefeceonce For a dip of 60 deprees or greater. The
posiCive peak amplitudes are not large, however, and their ratlo
consuquently unstable. In the absence nf evidence to the

| concrary, a dip of Y0" is assumed.

| Depth Determination: Figure 45 supgests an L/h of 3.05 (Dip =
90°) or 2.495 (Dip = HU*). Assuming an average L/ of 3.0, the
incerproced depth of burial is (100/3=) 37 megers.

Conductance Determination: The ratio of nepative peak amplitudes
(By/Ry1) L5 02550 From Figure 468, aoth value of 200 is
suppested,  Thls gives an Daveeprered comduetanee of Y Siemen:.

Glwen the chiek Daver of eomdoct v cover ol Ul badid  suiture of

! Che condaeter, the interpretat on selwene b viebilind at leasc
i reasomable estimarteg of e primey mobel paraselers.

1
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