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PART A

A - 1: PREAMBLE

' During the month of October, 1971, a field crew

~ employed by the author completed approximately eight (8) line

miles of induced polarization surveys, and one depth probe on
the Boyes Creek Copper Prospect on behalf of Conoco Silver Mines
Limited.

The purpose of the geophysical work was to further
investigate areas of high trace copper content in geochemical soil

samples collected in the summer of 1971 as a portion of a com-

‘prehensive exploration program being conducted in the area by

Conoco Silver.

This report is a documentation and discussion of the
induced polarization work and it is divided into four parts.
Part A includes a Summéry and Conciusion; Part B describes the
General Setting; Part C describes Field and Data Prﬁcessing pro-

cedures and Part D discusses the results that were obtained.

A - 2: SUMMARY

The Boyes Creek copper prospect is situated near the
Adams River road, 10 miles southwest of Sayward, Nanaimo M.D.

Vancouver Island., The midland surface is of relatively gentle

relief, but tributary streams bave eroded steep and precipitous valleys




A - 2: SUMMARY (cont'd)

into ‘sidehills meking traversing difficult in some areas.

The region is underlain by Karmutsen volcanic rocks, and

| Quatsino limestone, and is close to a north-northwest

trending belt of Island intrusives. Time domain IP survey-

ing was conducted on several west directed cross lines, and on two
tie lines at 90 degrees to the cross lines. A Wenner array was
ideployed, withv"a"'spacings of 200 and‘BOO feet. One'depth

probg'was completed in the "showing' area, and the Lee Partition of

 the Wenner was used with spacings varying from 500 to 10 feet.

The pulse current was of 4 seconds in durétipn, with an 0.3 second & '

delay and an integration time normallyfof 0.8 seCondsuaffet £h§;w'f

delay. Data processing was fécilitated‘with,fhévuseuof‘a'Dieh1] Y.-f;.f?_

Algotronic Desk Top Computer.
: 'fGradiéht'self potential data was recorded, and the
1argest change between two consecutive readings was approximately

300 millivolts. Several areas contain SP changes in excess of

100 millivolts.

" Apparent resistivity response ranged froﬁ a-low ofv". '
2,000 to a high of 39,200 ohm~feet. Two resistivity familigé
are present; the lower response group (less than 17,000) is
believéd to bhe responéerrom Karmutsen rocks,’ahd the higher

response group from Quatsino limestone. Anomalously "low"




A -~ 2; SUMMARY (cont'd)

valués, (i.é. below 10,000 ohm-feet) occur in three areas.
Apparent chargeability response averaged 10.6
milliseconds (m.s.), with alstandard deviation of 4.7 m.s.
Values exceeding 20 m.s. are considered anomalous, and two
areas are characterized by plus 20 m.s., response. Depth
probe chargeability peaked at 19.8 m.s. and the polarizing
center is situated some 100 to 150 feet below the center
receiving electrode position (Po)' Metal factor values
were calculated, and two anomelous patches were outlined.
Thése coincide with the peak chargeability zone, and are
situated near the north end of lines 8 and 12 west, and af
the south end of line O. Scattered geochemical high copper
results lie close by. Investigation as to the cause of these

above described anomalies is' recommended.

Respectfully submitted,

Novenber 5, 1971,
Delta, B.C.
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PART B: SETTING

B ~ 1: LOCATION AND ACCESS =

The Boyes Creek Property is situated appréximately ten
(10) miles southwest of the settlement of Sayward, in the north-
east section of Vancouver Island, British Columbia. The claims are
easily accessiblebby car or truck by‘prbceeding southwesterly
from the Island Highway (No. 19) at the White River Bridge and
then via a MécMillan-Blbedel logging road which connects with
the main Adams River haulage road. The claims are located on an
east sloping flank of an unnamed prominence rising to just over
3,500 feetﬁon the west side of the Adams River. The main Adams
River logging road passes through the easternmost claims. Access
to the remainder of the claims is by trail and picket lines,

The center of "tlie property lies close to latitude 560'
17' North, and latitude 126° O4' West. The National Topographic

System reference code. number for the area is 921/8E.
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B -~ 2t PROPERTY -

The Boyes Creek Property consists of some 103 lo-
cated mineral claims forming & contiguoué block and situated
in the Nanaimo Mining Division. They are under option by Concco
Silver Mines Limited (N.P.L.), Suite 3, 4647 Kingsway Avenue,’
Burnaby, B. C, ' The geophysical work herein described was con-

ducted on a portion of the property, but includes claims listed

below:

. e
CLAIM NAME RECORD NUMBER ANNIVERSARY DATE
Boyes 3 and 4 18637, 18638 May 27

George 1,2,3,4,6 19256, 19257, 19258,

19259 and 19261  March 28
Dennis 21 and 23 27094, 27096 to
to Dennis 30 incl. 2710% inclusive Sept. 17
Bruce 3,4,5,9, and 27054, 27055, 27056 o

Bruce 10 27060 and 27061 Sept. 17

Figure Two (2) of the Claims and Grid Plan shows the

relation of claims to the geophysically surveyed lines.

JUCUA S e ST S



"B - 3: GENERAL SETTING =~

The Boyes Creek ﬁropérty is situated on the north-
easternledge of the Vancouver Island Range Physiographic divisioﬁ
of British Columbia. This mountain range forms the main body of
the island and the higher peaks reach 7,000 feet in elevation.
Many of the prominences were sculptured by alpine glaciers, f*hus
rugged topography is characteristic. However most of the low lands
and valleys were invaded by a continental ice mass from the main-
land which carved fairly gentle "U' shaped valleys snd rounded

ridges. The Adams River valley area is a relatively gentle mid-

‘land surface, but fast flowing tributaries have eroded steep

secondary valleys in many of the side hills. DBoyes Creek is

one such very steep precipitous valley. The overburden is quite

‘extensive, and normally significant natural bedrock exposures oc-

cur only along steep sidehill bluffs or in siream valleys in the,-
Bred. |

The nbrthern part of Vancouver Islhpd is underlain
primarily by.a thick pile of Triassic basalts called the
Karmutseﬁ Group. It is overlain by the Quatsino Formation,an
upper Triassic carbonate sequence whichrnormally grades from
pure limestone at the base upward through argillaceous limestone to
calcarecus argillite. Thélargillaceous section of the Qﬁatsino

is not present everywhere and in places the overlying Bonanza

pyroclastics rest directly on pure limestone. The Karmutsen and




»

B - 3: GENERAL SEITING ( cont'd ) -
Guatsinoe rocks have for the mbst part been thrown into broad open
folds, which oiten trend northwestérly. This bedrock voleanic =~
sedimentary sequence was intruded by Jurassic - Crefaceous in~
trusiv¢ rocks called the Island Intrusives.

~ The Boyes Creek property is shown by Mr. J. E. Muller
of the G. S; C. (1967) as lying immediately west of the Island
Intrusive band and.within Quatsino 1imestone‘and Karmutsen basic
volcanics., Mr, B. Mottershead kindly showed the author the
Quatsino - Karmutsen confact which, at a poinf near 60 + OON on
Line 20 W, strikes at azimuth 128° (true). The limestone to
the east dips between 35 and 50 ° NE and varies between 125o and

1450 in strike azimuth. A second, thinner band of limestone is

present uphill to the west of this point but is capped in the area

in and around 40 N, 44 W by volcanics. The author noted a
collapse structure at the limestone - volcanic contact near 18 W,
57 N, and thus there is some evidence for the presence of subsurface
solution cavities in the limestone,

| Mf..J, S. Vinecent, P. Eng., in a repbrt dated January 30,
1971, describes the Boyes Creek copper occurrence as a northwest

trending vein system localized by fracturing. He states, page

~ eight, "Mineralization consists of chalcopyrite, chalcocite, and

bornite with minor values in gold and silver. It is apparent that

two basic types are present:- -




B - 3: GENERAL SETTING (cont'd) -

1. Veins and disseminations associated with a strong
“and well dévelopgd set of fractures.
2. Diséeminations of bornite and chalcopyrite in
the aﬁygdaloidal volcanic rocks,"
The geophysiéal induced polarization survey was con-
ducted in an effort to locate‘concentratiqns of the above des-
cribed two mineralization types, specifically in areas

characterized by high concentrations of copper in soil samples.,
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PART C: PROCEDURES

¢ - 1: GROUND CONTROL GRID -

The ground control grid was laid out by Conoco per-
sonnel, and consisted of brushing out previously flagged and
chained geochemical lines. The main Ease line runs almost due
east-west and is designated 0 + 00. It is supplimented by a
paréllel tie line at 40 + 00 North. The main base line runs
from 8 East to 44 West ( in units of 100' ) and the tie line
from 8 East to 68 West. éross lines were turned off at right
angles £6 the tie and base lines and are parallel and spaced
Loo feet apart. The lines which were geophysically surveyed

are shown in plan in Figure No. 2.

C —-E:l INDUCED - POLARIZATION FIELD PROCEDURE -

A-sﬁandard Wenner'arraygﬁas deployed, and in this
method current electrodes are pigced outside the receiving
rots and at a total distance of % "a'" spacings from each
other. The two receiving pots are placed one 'a" from'the-
front electrode, and one "a" from the rear electrode and are
themselves oné "a" apart. The "a" spacing for reconnaissance
work was sef at 200 and 300 feet. The front electrode position
is electricaliy positive and the rear electrode negative.,

The transit interval was equal to the "a" spacing in each case.
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¢ - 2: INDUCED POLARIZATION FIELD PROCEDURE (cont'd) -

Af the start of each day's survey, the electrode men
and rear pot man (front pot man is also instrument operator)
moved to their appropriate positions on the lines., The pot
men c¢leared a strip of ground and seated the pots and the
electrode men excavétea.a shallow depression, spread out a
sheet of aluminum foil and buried the foil. 8alt water was
poured on the foil to assure good contact.

Communications with the instrument operator was facilitated

" by small tranceivers_and when all positions were reported read,

the operator commenced measurement. First the self potential be-

tween the two receiving pots was bucked out and the value

(in millivolts) recorded. Arfour second pulse was then initiated
during which the transmitter current ( I in milliamperes) and
impressed EMF between the receiving pots (dV in millivolts)
was recorded. On cessation of the square wave current pulse, an
integrated value of the residual decay‘voltage is automatically

registered on the receiver galvanometer. This value was recorded

(IP in millivolts) along with the position of the instrument,

RC filter, integration function setting, output voltage of the v

transmitter, notes on _the terrain, steadiness of SP, and sharp-
ness of IP response. WNormally integration function one was used,
and on this setting the decay voltage is integrated for 0.8

seconds commencing 0.3 seconds after current pulse termination.
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¢ - 2: INDUCED POLARIZATION FIELD PROGEDURE (conﬁ'd) -

Often an 8 second current pulse was used in various combinations
of filters and ihtegration t;mes to assist in the interpre-
tation of the results.

| After completion of several pulse cycles the order
was then given to moﬁé an 'a" distance to the next set up
positioen where the procedure was repeatgd.

A depth probe was carried out on the Boyes Creek showing,
aﬁd consisted of placing an intermediate receiving pot between
the two outside pots and then contracting the array. (The Lee
partition of the Wenner array). The "a' spacing commenced at
500 feet and then decreased to 250, 150, 100, 50, 30 and 10 feet.
At eaéh "a" spacing spread readings were taken between the center
pot and the south pot (Pi - PO), between the center pot and
the.north pot (P2 - PO) anq between the two outside pots as
with & régular Weﬁner array (Pl - Pa). The results are plotted

in profile form in Figures 8, 9 and 10.




C - 33 DATA PROCESSING ~

Chargeability values were normalized and. apparent
resistivities were calculated, by slide rule, at the end of
each day's work while in the field. At the completion of the
survey the raw geophysical data, compiled on to standard pre-
printed field note forms; werc punched on to computer paper

tape. A standard program to calculate (a) normalized charge=~

_ability, (b)'apparent resistivity, (¢) metal factors, (d) and

grouplng of data and Standard dev1atlon and arlthmetlc mean

of sets in (a) and (b) above, were carrled out on a Diehl

nAlgotronlc Programmable Desk Top Computer. In addltlon, the

coefficient of correlation between chargeability and apparent.
resistivity was‘calculated. | |

. The computer-calculated values were utlllzed for flnal
draftlng purposes. i

Self potentlal gradient information was corrected for

51gn such that the arbitrary p081t1ve (electric) pole is elther

”north or west on any particular llne.

On the basis of the rather encouraging preliminary .
data processing work condﬁcted b& Mr. B. Mottershead, thc,
metal factor values (or the equivalents) were calculatea in the
hope of aiding.interéretation. The metal fcctor is actuaily
a mixture of physical prcpcrties and is proportional to charge-

ability'divided by apparent resistivity in time domain work.
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C - %: DATA PROCESSING {(cont'd)

(Or percentage frequency effect divided by resistivity in

frequency domain work). Since it is dependent (inversely)

" on the apparent resistivity, it serves to emphasize induced

polarization effects which cccur in conductive environments
and to minimize the effect in resistive envirbnments. Mr.,
H. O. Seigle, in a paper entitled "The Induced Polarization
Method"(in Mining and Groundwater Geophysics, G.S.C. Economic
Geology Report No. 26, 1967), describes metal factor as:
"Since it is rot a dimensionless factor nor a true single
physical property,_it is subject to variation related to
changes of shape and resistivity of the medium under investiga-
tion, rather than simply to variations in polarization
characteristies.". 'In the writer's opinion the metal factor
has some merit in emphasizing induced polarization anomalies
due to concentrated metallic bodies but should not be used as
a primary indicator of abnormél induced polarization conditions.

Metal factors (MF) were calculated by dividing the
chargeability, (M in milliseconds) by the apparent resistivity,
(R in ohm-feet) and multiplying by 10°. Thus,

M 3

MF = = x 10

R seconds/ohm-feet,
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GRAPHICS —

A set of figures, numbered Figures 1 to 10 incluéive;__
accompany this report and form the "backbone" of the results
obtained, Figurés 1, 8,f9.and 10 are included in the body of the

report and the remaining figures are included in the map pocket

at the end of the report vody.

The figures were prepared by personnel employed by

the senior author and were drafted in the Delta (Main) Office.

Figures 3 through 7 are reconnaissance plan views at a scale of

AL to'hOO feet and were prepared from base maps kindly supplied
by Mr. Kapp of Conoco Silver Mines Limited. Figures 8, 9, and
10 are profiles of the deéfh probe conducted on the Boyes Creek
showing; They are.at a scale of 1" to 100 feet, horozontal
equals vertiecal. Figufe‘E sﬁows the relationship of the grid '
lines to_tﬁe_claim boundaries and is at the same scale_as the

reconnaissance geophysical maps.
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PART D: DISCUSSION OF RESULTS

D - 1: SELF POTENTIAL -~ -

A Self—Potentiai Gradient plan accompanies this report
és Figure No. 4 (map pocket). The plotted resuits show the value
of naturally developed potentials, recorded betWéen‘the two
receiving pots spaced "a' distance apart.-.Each line is independent
of adjacent lines, (that is the results are floating), énd thé
values are grédient potentials.

The direct measurement of potential differences ap-

" plied to the search for sulphide ores is one of fthe oldest geo-

physical prospecting methods.- When a sulphide body is situated in
a suitable hydrological and geomorphological environment, a natural
"battery effect" produces potential differences ﬁhose magnitudes
occasionally exceed oné volt. However, in gradient surveying,

changes in excess of 100 millivolts recorded within two "a"

spacings are normally considered anomalous. These changes may

be due to the oxidation of sulphide minerals or possibly magnetite

or the-presence of graphite. Self Potential (SP) changes occuring -

in sedimeptary rocks and due to saline solutions of differing
concentrations, are generally less than 100 millivolts.

A number of SP changes in excess of 100 millivolts
{mv) are shown in Figure k,rthe largest number occuring in the
northeast survey gquadrant on Lines 8 and 12 West., The largest

changes were recorded on Line 8 where, between Stations 70+ SON
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D - 1: SELF POTENTIAL (cont'd) -

and 73 + 50 N values of 273 and -33 occur. These strong dif-
‘ferences in potential appafently trend northwestefly. Their -
cause iS’ﬁnknown., | |

| Other éignificant chﬁnges occur in and around positions

" recorded in the following table:. |

LINE | §gégg§§_-,_ 'SP GRADIENTS (M{V;) _ ; gfff”
o wbw st
o  aw - 595+ 63
o . 2sw L 47y - 73
w58 . 755 + 26

TR N 505 - 51
8 1 | 81; - 60
2w "27N ' © 567 - b2
12V 31N 52; - 60
Lon 350 | - -108; 60
4ON o - 985 - 37
38N 3 . -39; S

Where such large SP gradients occur coinéidént '
with high chargeability (or metal factor) response, the im-

portance of the target»is certainly enhanced.

D - 2: APPARENT RESISTIVITY -

Figure 5, the Reconnaissance Apparent Resistivity Plan

presents subsurface resistivities in ohm-feet. TFigure 3 (a) shows
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D -~ 2; APPARENT RESISTIVITY (contfd) -

a freguency histogram of the recorded values.

Apparent resistivities ranged from a low of 2,000 to

a high of 39,200 ohm-feet. The arithmetic mean, of a population of

158 processed values, is 16,936, (approximately 17,000) and the

atandard deviation is 6,539 ohm~feet. The frequency histogram shows

that the population is multimodal and positively skewed. The pri-

mary mode lies in the 14,000 to 16,000 ohm~feet class and encompasses

eighteen percent of the total population. The secbndary mode lies

in the 20,000 to 22,000 class.

At least two resistivity families

are represented; a family A" -which lies in the 10,000 to 25,000

ohm-foot range, and a much more "resistive" family above the 25,000

N
S

- ohm-foot leyel; These two families are believed to represent two

distinct lithologic units. Family "A" (lower resistivities) is

presumably response from volcanic rocks , and family “BY from lime-

stone.

The following catagories of apparent resistivity values

is herein defined: -
RANGE
>10,000
10,000 to 17,000
17,000 to 25,000

’ 525!000

CLASSIFICATION

anomalously low

below "average', family "AY

. above "average', family "A"

family “B"

Figure No. 5 has been contoured at the above described

levels.
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D - 2: APPARENT RESISTIVITY (cont'd) -

In general, the iso-apparent resistivity trends are

northwesterly directed, and are believed to reflect the dominant

subsurface lithologic trends. A notable exception occurs in and
around 22 to 30 N, on Lines O, % and 8 West. In this area &
resistive "wedge" impinges from the northeast and disturbes the
géneral northwest bias. The disturbance is coincident with an
easferly flowing stream draining the hillside. Thus there is a
physical counterpart to the disturbance, but the actual cause of
the féature is not known at this time.

";Sevefal anomalously" low apparent resistivity zones
were outlined. The most prominent is centered at 4L8N; 24 W. This
less than 10,000 ohm- foot patch ﬁrends northerly and is situated
on ain easterly sloping hillside. A second anomalous section
occurs near the south end of Lines 0, 4, 8 and 12 West, and a.third
anomaly at the north end,qf‘Line 8 West. Resistivity lows of this
nature may be attributable to two conditioné.or to a combination
of the two. The anomal?fs may be due to the presence of sulphides
or to the presence of fractured, altered and moist subsurface
rocks. Although the presence of sulphides in the bedrock decrease
the apparent :esisfivity values quite noticeably, it has been shown
that the presence of éiénificant subsurface moisture often
decreases resistivities to a much greater extent. This is verified
somewhat in and around the Boyes Creek showing area (see Depth

Probe Results) where only a few '"anomalous' values are recorded,
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D - 2; ALPPARENT RESISTIVITY (cont'd) -

although sulphidgsﬂare present, and in fact, the majority

of the response lies in the '"tens" and lower decade "twenties".
Nevertheless, the cause of tﬁe "anomalous" apparent resistivity
zones should be determined, if they coincide with high charge-

ability, significant SP changes, or anomalous geochemical

results.

D - %: APPARENT CHARGEABILITY

The chargeability results are presented in contoured
plan in Figure No. 6, and a frequency histogram, contained in
the report body is designated Figure 3 (b). The chargeability
depth probe information is preseﬁted in Figure No. 9.

Thelfrequency nistogram, compiled from a total
population of 158 sanmples, shows a rather normal to log-normal
positively skewed distfibution with, the primary mode lying in
the 6 to 9 millisecond class and encompassing 36 percent of
the population. The arithmetic mean is 10.6 and the standard
deviation 4.7 m.s5. Based on the statistics, the following

categories have been devised:

Range’ (m.s.) Category

<10 : Below average
10 t0114.9 Slightly anomalous
15 %o 19.9 Moderately anomalous

> 20 "Anomalous'
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D - 3: APPARENT CIHARGEABILITY {cont'd)

The most important area, with respect to charge-
ability, is centered near the base line, on cross line O.
Chargeability peaks at just over 20 m.s. in this area, and

is enclosed by a slightly to moderately anomalous envelope

which trends northerly. Several 8 to b second_chargéability

ratios were computed in this anomalous zone, and values
lie in the 'hybrid" polarization type class. A standard
classification of 8 to %4 second pulse raties, which is
somewhat empirical but has proved useful in previous inter-
pretation is tabglated below:

Ratio of 8/k sec. IP ' Type of Polarization

less than 1.20 Membrane (clays, alteration
- products, etc.)

1.20 to"1.35 Hybrid (combination of sul-

: phide and membrane types)

Greater than 1.35 Sulphide type (pyrite, chalco-
pyrite, galena, graphite,
etc.

in 8 to 4 second IP pulse ratic recorded at the

extreme south end of_lineka gave a result of 1.20, just on

‘the border between membrane and hybrid type classes of

polarization.
A second srea of anomalous chargeability response was

discovered at the north end of lines 8, 12 and 16 West. Peak
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D-3: APPARENT CHARGEABILITY (cont'd) -
value in this area is 25 milliseconds and occurs atf?E + 5ON~

on line 8'tiest. & to k second pulse ratios in this area are

_ slightiy more encouraging, and include values such as 1.29;

1.33;'and'l.28. It is worthy to note that apparent resistivity

values drop off very sharply in this area.

Cne moderately anomaléus chargeabili£y value WAS"
recorded'ﬁear 60N on line_EOw.‘ The aﬁthor examined this‘érea”_ .
in the company pf Mr. B. Mootershead, and found it to be_thé
sight of ﬁhe limestone volcanic contact. A few scatiered
outcréﬁs.in the areajshowa& only trace disseminated sulphides,
Suf some fracturing‘and'brecciation. Hoﬁever, a cqllépsé

gtructure, at the limestone contact was observable'some 200 feet éast'i

"of the chargeability high, and a small stream entered the

depression and dissappeared under the overburden. The inference

is then that the small chargeability high in this area is due

- to the presence of groundwater and solution cavities in the

limestone. An 8 to 4 second pulse determination at 63N on line
20W fell in the upper hybrid class however, (1.34).
Additional chargeability highs were encountered on

lines 40V and 56N. (See Figure 6).

D-4: MBETAL FACTOR:
As previously discussed, metal factor cslculations

are not & primary physicai parameter, but a combination of the
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D - 4: MEPAL FACTOR (cont'd)

chargéabilify énd-apparent résistivity vafiables. Metai
factorg'éré included in this discussion because of the
ratﬁer surprising c;rrelation with geochemistry discovered
&bvar. B. Mottershead.

The metal féctor is herein defined as:

_ M Chargeability . ;
= R Apparent resistivity * 1090

“MF
and has the dimensions of seconds per ohm-feet,
The MF values ranged from a low of 2.0 to a high of
67.8 ééconds/ohm—fee#.' The contour interval ﬁéed on accompany- -

ing Figure 7 is 10.0 seconds/ohm-foot.

{:\ » There are two areas which are significantly anomalous
_/

with respect to metal factors. The largest occurs at the
north end of lines 8 and 12 West. In this area a plus 20
seconds/ohm-Tfeet b;nd trends northwesterly and peaks at 67.8.
The metal faétor high is coincident with low resistivitiés,
chargeabilities in the order of 20 m.s., and steep self potential |
gradients.

A second area of high metal factors occurs near the
south epd_qf line O. The.peak value is 28.8, and is.coincident"
with gpp;rent;resistivity values below the 10,000 ohm-foot
level,y and chargeabiiities in the 20 m.s. range. There are no

significant self potential gradients which coincide directly.
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D - 4: MEPAL FACTOR (cont'd)

" Several areas of above 10 seconds/ohm-feet are shown
in Figure 7. One of the largest is centered at SON on line 24W.
This metal factor hnigh is due primarily to low resistivities

recorded in the area.

D --5: DEPTH PROBIL

The depth probe results are presented in profile form
on Figufes aumbered 8, 9, and 10, and are located in the report

body.

The self potential results are not shown, but gradients

were fairly low, the largest changes recorded were at 50 and 30
foot "a" spacings and included values of 50 and 57 millivolts.

© Apparent resistivity results in the showing areé‘
varied from a low ofl?,ZOO to a high of 31,400 ohm-feet. The
anomalous zone'(i.e; less than 10,000 ohm-feet) appears %o be
-§1m§st horizontél, and extends from a depth of about éO to S0
_ feet from surface. The presence of groundwater 1is suspécted
t¢ have exerted a considerable influence in decreasing resistiv-
ities in this near surface zone. The iso-apparent resistivity
profile contours loop downward at a point immediately bhelow
pot P, which suggests the bedrock is fractured or broken in

the area.




- 29 -

'D - 5: DEPTH PROBE (cont'd)

Appﬁrent chargeability values in the depth probé
area ranged from a low of 3.2 to a high of 19.8 milliseconds.
The plus 10 m.s. band is wedge shaped and apparently dips
(or plunges) to the south. The most favourable chargeability

point is situated immediately below position Po some 100 to

" 150 feet below surface.

The metal factor profile shows values ranging from
a low of 2.0 to a high of 19.2 seconds/ohm-feet. The plus
10 band ié WYN ghaped and the peak meial factor value is located

about 50 feet south of P0 and approximaiely 50 feet below.

- surface.

D -~ 61 CORRELATION OF DATA

One quantataﬁive neasure of the "matching" of data is
the coefficient of correlation. This pgrameter may very from plus
1.0 {a perfect one to one correlation)} through zero {indicating
no correlation, i;gi random signals) to minus 1.0. The latter
indicates a perfect inverse correlation, that is when one
variable increases the other variable decreases in amplitude.

The ideal geophjsical—geochemical target would be the incréase

in chargeability, coincident with =z decrease in apparent

resistivity, coincident with an increase in geochemical values.
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D - 6: CORRELATION OF DATA {cont'd)

The qoefficient of correlation of the chargeabilitj
with natching apparent resistivity values was calculated of
thg.entire set of reconnaissance data, and the calculated
coefficient is -0.06. This is a rather weak correlation,
and indicates a véry weak tendency for apparent resistivity
values to incredse as chargeability increases. .The coefficient
of correlation between coﬁper geochemical values and metal
factors was caiculated from the data on lines 0, 8W, and 24N,
The coefficient is ~0.15 indicating a very weak tendency for
geochemical values to debréase in areas of high metal factors.
This latter result may have been influenced by the downslope
migration of geoche@ical values, so that geochemical high's

now exist on the flanks of the metal facltor peaks.

Respectfully submitted,

X\ BRTIEA ‘
\=
4ﬂ$ﬂng§f
D. R. Cochrane, P.Eng.,

November 5, 1971.
Delta, B.C.
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Name: '
Education:
Professional
Associations:

Experience:.

Name:
Bducation:
Experience:

Professional
Associations:

Name:

Age:
Education:-
Experience: .

Name:

Age:
Tducation:
Experience:

Name:

Age:
Education:
Experience:

Name:
Education:
Experience:

- B. A Sc. - U. of T., M.A.Sc. - Queen s Unlver51ty

~ Summer, 1970.

APPENDTX I

Certificates

COCHRANE, Donald Robert

Professional Engineer of B. C., Ontario; and Saskatchewén£ 7ffjw

Member of C.I.M.M., G.A.C., M.A.C., Geological Eng.
Engaged in the profession since 1962 while employed with =
Noranda Exploration Co. Ltd., Quebec Cartier Mines Ltd.,
and Merldlan Exploration Syndicate. -

SCOTT, Alan R.

'B. Sc. - Geophysics, U.B.C.
Two summers - crew member and operator with Geo=X Surveys‘_ﬂa

Ltd. Presently employed with D. R. Cochrane - Geophyolclst
Member of S.E.G.

CHASE, William

20

Grade 12 Dlploma
Employed since September, 1970 and engaged in EM and IP
surveying. - Previous experlence at the Anv1l Mlne, Y T.,

ESTACAILLE, N.

2k

Grade 12 Diploma

One-half year exploration experience with Huntec.
WHELEN, Michael A.

19

First year university - Douglas College
No previous experience

COCHRANE, Bruce
0.C.A. Certificate

Geo-X Surveys Ltd. - one full season




APPENDIN 1T
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Personnel & Dates 'oried

Mie following personnel, employed by D. R. Cochrane, P.Eng.
were employed on the Conoco Boyes Creeck Project on the dates
set out below. '

A. Trield Crew:

i
Name Position : Dates %
A, Scott (B.Sc.) Instrument Operator Oct. 4 to 10, 15 to 19 %
- |
D. R. Cochrane, P.Eng. Supervision Sept. 29, 30; Oct.
12, 13
. L
N. Estacaille IP Crew, Operator Oct. & to 19
W. Chase IP Crew, Operator n

M. Whelen . 1P Crew, Operator . "

. B. Data P;oceésinv Re?ort Preparation:

22

D. R. Cochrane, P.Ing. ‘ - . Oct. 25 to 29, 311;‘; '
: | Nov. 2, 3
A. Scott : Data Processing ~ Oct. 20, 21 «
B. A. Cochrane Drafting . Oct. 25°to 29, 3L, .-




APPENDIX IIT

Cost Breakdown

By contract, dated October 1, 1971, between Conoco
Silver Mines Ltd. (N.P.L.) and D. R. Cochrane, P.Eng., re:

- IP sﬁrveying on claims in the Adams River Area, Nanaimo,M.D.

1. 7.8 line miles @ $605.00/1line mile $ 4,719.00
2. Oct. 18, Depth Probe, 1 day @ : 355.00

Sub Total $ 5,074.00

3. Preparation, Reproduction of 6 additional
reports and maps

Maps: 6 :
T X $41.10 . 22,42
Report: o o 25 ¢ 10¢ 19.20
O
- TOTAL $ 5,115.62

N
b

' D. R. Cochrane, P.Eng.
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APPENDIX TV (a)

Instrument Specifications - IP

Transmitter Unit

Current pulse period (D.C. Pulse)

Manual initiated timer 1 - 10 seconds
Current measuring ranges 0 - 500
: Q0 - 1000 milliam-
0 - 5000 peres
Internal voltage converter 250
27 volt D.C., 350 watt output with 500 volts D.C.
belt pack batteries 1000 Nominal

500 watts using 27 volt aircraft batteries

Transmitter can switch up to 3 amps at 1000 volts from generator
or battery supply with resistive load. The switching is done internally
in the transmitter unit. Remote control output can switch up to 10
kilowatts of power by using a separate contrel unit. A remote control
.cord is supplied with awxiliary equipment,

Receiver Unit
Self Potential Range 0 - 1000 millivolts
1 millivolt
. : _ resolution
Integration time periods = .8 seconds
‘ - S 1.6 seconds
" Pandem lntegration time periods 1.6 seconds
. ' : _ 3.2 seconds
Input filtering | _ ‘ : % ranges plus 4
‘ integration
combinationé .

Delay time from cessation of current R
pulse . T .‘.5 seconds

(Comblned Pnoto Tlectric Poupled Recelver and Transmltfer)

Operatlon ;emperature o o2 Op 120 F-f
POWER SUPPLY ..

-Récei&er Unit Bveready El36 Mercury Batterles'
k

L
2 Fveready =134 0nm . "
2 #veready B4OL M. . .W

Transmitter Unit (recon. mode)} Sealed Rechargeable & amp. hr.’
belt pack capable of driving the converter
at 350 watts for a minimum of one dav 5"
operalion before recharre.
Transmitter Unit (med. power mode) Aircrait 11 anp. hr. Bat+ery

Yattery Charger Custom Automatic cuteff for charging
: : senled batterics.




B

y
'

200

106 o 700
]

HOR/ZOAI THL = VERTICAL = 100’

Suryey By PR Cocurame, PEnG.

- =
° 5 (Sovrn) — Pio -~ /% (worTw) .
) r \ |
SURFACE —] : o
- /oa'
57
/0.0
200 °
A :
d
5 5.8 7.8 7.0
S o
. -
{: E - B U '
A g g (>4 \0 .
£3 " Gonocr, [}lver Mines
& ® s - - . -
a & = - 400" Limited (wrc)
QG vy
Qv © CREEY /ROIECT
g @ BOYES CREEL /ROfE
R DEPTH PROBE |
.E . ...5'00’
= -2 at 13S; 180 RN M-S
PROFILE FACNME WIEST
- &oo’ FIGURE (0
Scace: — METAL FACTOR
/1 Seconds / ohm-feet
seal

75 gecornpony qgo/ﬁy
erort by DR. Cochrane, Fén
51 the é es /g;;'ed‘ c§

Corroco Siker Mmses ,“Aansimo

M.D-, clatect Nov. 4,137/

I

Detta , B.C.




— ——E = - S

Departmen: oi

Mines and Petroleum Resources
A3SESSMENT REPORT ——604+00W
maﬁ&ﬂ?ﬁ>n*u'aﬂg.
. e T I G > A B
p - - - 7/ 0. o3 27060 2706/
:| Ce O/{oCo _fyl@f /ylm) a&/yzz,‘a{ (HPL) B g
| g
| BOYES CREEC PROJECT Mt s
FTGURE 2 ,& - |
: L — = — 48 fOO0OW
— CLAIMS AND GRID MAP — a1, pi /
| 7o accompary Creophysical Keport By . £ Gochrone, | | ) \ 44 +00W
| 2 £ng., on {/L’&yes Creek /gg'édf of Conoco _f//l*?f DearisZ] Dennis 28 Lruce] Bruce 8 .
| Mines, Monaimo M.D,, dated Mov. ¥, 1571, Delta, B.C. o 0] o i i ik
|| ——— N — I

\ ——GJOTOOW

#00 200 © zoo oo Soo 1600 ft. | - M Jv‘ |

27058 t 27099 27056 27057
——28100W
| G —24+00W
Kh e el ——20+00W
Bl PLREE P e
Dennis 2 | Denris 24 : ' BroceS ' Bruce 4 — 16 1O0W
270.9-: i 2703_:72\/_/ 27054 27055
el . : ; : = : : ; — —— 2400 W
AR
1 |
X | — _4t1+00wW
Gorge/ G l Dennis 2/ Dernis 22 Leuce/ Borviw 2 T
/9260 /9261 /9256 79258 27094 2709S 27052 27053 s
DRSS\ P
| | J | = | | | | y | | | & | | | | 1 | | s bt
S 8 T zl zi RSl ik R [
v v V _ -4
b o R E . § g S g g g P g § : e : : E
3 3 8 § ;- : § $ N N § é 3 3 . £ \ g : % § g | § %
W EE e * o ol e I R T T ool o -
JTSIRE 2.




Department of

Mines and Petroleum Resources

ASSESSIMENT REPORT

——604+00W
No. B LB mew ;7
o e G = 10 /5 43 %6 6 22 3 S {5001 —— 856100 W
Conoco [iher Mines Lirpited ey
— BOYES CREEL PROJECT ——S52+00W
[TGURE + & I
S F POTENTIAL GQADIEAIT PIAN S [ | o
| acrom/ailg/‘ C;mpﬁ)lsica/ /Pgaorzf 15)/ DL Gc‘/uane, | Nt l\’fq:K
‘ /?‘Eng., on the Boyes Greek /Toject of Conoco Silver N ) | i
| Mines, Nanaimo M.D, cdlated Mov. 4,191, Delta, B.C. ul ®
L‘_m____ i ) R ) il INF N
e e ———— g ——GJOTOOW
\4
el P88 oo "T"’"— 3 |
18+ 13\«\ — 36T O0OW
| NI
* ok ——F2F+ 00N
It
al —28TOOW
5’? 7 Iz 20
lnt s
A A P S/ A — 24100
DEPT4 - 0L
/‘/ # FROBE ~— BOYES CREEKL . Q T ey
S P I IR Y e e NSl - e BURD e
P TR L R o i : : ——20100W
0...
ol 7o 50 29 = 6 i oo A — 16 tOOW
\a
» B Bk Mo Sy B o= s @)ty Sel e S2| & Sl /3 @N | : &
o ] e Soo's  ——[240OW
/ et /
P 51 2% o 8/ Jéo 4 Jo B = /5. T 33 3Z2 / - ,
/ / josd/ 56 /,74 ///és //2'73/ - = D06 B ——8roow
3z 75 ‘% = 7 Y, Z = 54 =
£ Bl s S Je Sr Il dgo B B gmieS  se ml 3¢ 42 AR &7, P -
/ GE st L : i : ——4roow
2 5 /8 3 & A%y o gs o SRR '._ L _
e ¢ & 2 20 38| 33 7 )63 471 3 7 25 ¥
’I : ' 'I : ' ; —— BASELINE
—— 44 LOO0E
EENENEE s e B 0 SRR nos o BRSO 5
v
RO R0 R DR R
SRR B il LLbe ] &
SRe L g i &% 1 i GOSN AR Rk A .
- STEURE 4+




E_ Department of

Mines and Petroleum Resources

ASSESSMENT REPORT

AT o P

Cozzoco JW T/y/mjLsza{ (m) |

— BOYES R PRO/ECT —
ITGURE 5 | (&
] B o i

Y Jo accom Qeop&fsma//(;' / By .Df&x/lfdne, ||
| 2 £ng., on //z&y&sGee( /Qgecf o/ favm_f//wr |
/y//)(S /Vdna/mo /y D, c/a{ea’ /I/DV 4, /.9]/ Lelta, A.C.

\
(.’0

— APFARENT RESISTIVITY Puuv — — .

0?

\
Chd

)
09

17000 -2’

T
Cﬁﬂe:ﬁ@f
,AIF’TII FROBE Wﬂtyzs o
7
1
/
/
Lo lol Sag R L 8L S
' b4
SERaR R =
<4 3 2 A 3 W G N 00

GHLS 1T OON

48400 —

S22+ O0ON ——

ST OO0ORI —

GO FfOOAy ——

Al —

Al ——

JZHOO0AN ——

76f00~ BEE

SO fooar——

—— 86100 W

——52FO0OW

— 4B fOOW

——44f+0o0W

—— GO T OOW

AT OOW

——322FfO0W

— 24400 W

——201TO00 W

——— 16 O0OW

—f24+oowW

—— ¥ 0 o] V4

— 44 1tOO0OW

— Y LO0E

——8+O00E

| FI6URE 5.




R e

2gro00S —

Department of
Mines and Petroleum Resources

ASSESSMENT REPORT

NO. . 3.7 .© D map. ,7

Conoco [itver Mines Linpited tia,

— BOYES CREEL PROJECT —— [
[TGURE &

e GMI(GEABIUDI PUIAN ———

Jo Sccompany qgopltfsm/ Keport by DR (ochraae,
2 Eng., on the é?qres Greek /foject of Conoco Silver
/%/m Nonaimo M.D, dated Mov. 4, 1971, Delta, B.C.

qj - _—mm
' gl

(oo’ \a')

i

— -

DEPT#H FROBE ~— BOYES CREEL

e
57— FPo——— P>

= -

5? 5.3 5.7

/45 /4o

&o

Ib U5 /54N /48 |42

Gl-l

‘ /O-f /15-8//3.2 -o

/\//

/s

54 47

&:7 £8 5.0

o

N

)‘?4\9:'

aL /{7\“-’“7 HaBpNisd e 22 so. 4y 9 B 75
. ' i 78

\__\/\ /

/87 /63 /8.4 s y '
: l ; il B /.5{,3 i ﬁ:g\ 2o /4o [o.3) g5 foo 9.3

B |\

-

204005
/6+00S —
[2400S ——
SrtoosS——
 F2O00S —
FLSOON ——

TN

B1rOO0OAN
IZ1OO0ON —
J6AOOAL
000N ——

| 24 +00AN —
28+00Nf —
SET OO ——
qotooar
GF 100N
4B A4OOAS —

/91

i(SM"Q')

J2ZH+OO0N —
Jé6t00ny ——
&0 FOooay ——

SZ2FOON ——
S6TO00Ar ——
GCOFOOAy —
H4€OOAr ——
HEB OO ——

——— 60400 W

—S6fo0o w

——52FO0OW

—  4BFfOOW

——4frOo0W

——GJOTOOW

—=A6TO0OW

——R2FO0ONW

——16FO0W

—— 2400w

OO WS

— g4 ro0W

——— 4 LO0E

— 8O0 E

/T/CURE b




Department of

Mines and Petroleum Resources

ASSESSMENT REPORT e
0. 3¥03 wp 0
T — 3 e seroom
52 37 3 5./ 4. (300° ‘a P
\ Ce OJ{oco J{%@/‘ /ylm) o[m}tfex:( (4AL)
— 5%3 el WECT e _SPFOOW
. [1GURE 7 2 I
* CHARGEABILITY [APPARENT RESISTIVITY (METAL fACTOR) PLAN - Q Ll ol B rooN
Y '
| Jo Accompany qgoP/t)/sm/ /(7 oot by D.F. (ochrene, : K o é,-—-\
. /Dé'na on f[z&yas@eek Bged o/ fmﬁ/wr /3;- - ——44+oow
| /y//.m A/dnafmo M.D, dated Mov. 4,197/, Delta, B.C. T I
| PO et o B L
e S ;é __4ofoaw
% I i I
o 40 o 200 g oo r600ft ~t _&f
Qﬁ'ﬁﬁ:ﬁd - af @\/o.o ——361+O0W
NG
\ ol ——Z2+OOW
(5% ,-'j:;-iia;':\g \\
VP LTy NG Se
A=Y (e o
/r‘,/ Farnes o o Na : 28100W
3 r . -K\;%-——S.o
5 b A . 2.7 .
DEPTH FROBE «— BOYES CREEL /3 oy i, 24+00W h
,/1// - s 67 &I T8 85 8I\ T N5 68 85 s2 871 61 £,
i e . "l 36 FT 46 1p dp 4l sNsse ey 5/'4,\;,-;“"5 S e
: i f 50’\\\
3
& @ 9 5t e O ke ——16+00W
) Neo o]
| 5.0-6} B w Cj g 4\46 T N :; 61 6z 1% 7.2 o ’ //-5/ /zn (9eo- ) —[2+oowW
So . {v‘;o 50 43 5o 33 47 43 ‘f-b 51} 73 \42 33 55\ 25 ‘ l W :
e~ il o 7o 7‘///22'3 2 // /6;_ = ' (300° \a’) ——8F+O0OW |
—
< Z
/17 | 2aNB3 /e /3,\‘9:.7 &9 62 |39 4 4.:; 78 xj- / \ 26 20 f.
l“"a 82 Zaa /70 /8( /39 /46 /os /{z d]! uz 73 /05‘ 46 \ 39" 25
/ N \ - \ i " ——Basecme ||
— 4100 E
o bad b CHREER R R F | A || —
v Y v
Wl e N TR S
} S R BT O T G : o g g .
N !§ N N a 2 - N a % "‘5 ' t % N iﬁ Q N Ny % |
FI6URE 7. EJ




PP ¢S5

APPROX.

e

.Department of
Mines and.Petroleaom Resources,

ASSESSIERT REPORT

S SRR g

ADAM RIVER PROPERTY

CONOCO SILVER MINES (N.P.L)

a

PRELIMINARY RECONNAISSANCE TYPE MAPPING

Compiled by
McELHANNEY SURVEYING & ENGINEERING LTD.
1200 West Pender St Vancouver, B.C.

SCALE ICONTOUR INTERVAL DATE JOB NO. SHEET NO.
4004 | ” 25" Nov 18 197/| O8789-0 | [ o/

SCALE AND ELEVATION DATUM BASED ON LIMITED GROUND CONTROL
RESULTING IN GOOD RELATIVE, BUT UNCERTAIN ABSOLUTE MAP ACCURACY

COMPILED FROM AERIAL PHOTOGRAPHY AT AN APPROXIMATE SCALE
OF 1 FEET F - ; :
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