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IHTRODUCTION:

Geochemical survex and geological mapping were carried out on
the Spin claims by the rersonnel of Canadian J0hns-Manville Company, Limi-
ted during two periods: September 1 to October 31, 1971 and July 13 to 18,
1972. In this report, the results of the geochemical survevs are discussed
against their geoloagical btackaround. Pesults of an REM survey are presented.

The work history of the Snin claims js brieflv recounted as fol-
Tows:

History:

Back in June 1969, a reconnaissance investigation first brought
attention to the geochemical coppar anomaly in the Spintlum Creek area.

In 1570, a follow-up geochemical survey in the area showed en-
couracing results. Conner values ran-as hich as 1,750 pom (BA-162). These
results initiated major exploration vork in the follcwing years.

During the period September 1 to October 31, 1971 geochemical
and geological survevs (Detailed Survev A) were launched followino the
staking of the Spin claims. One highly anomalous samole showed 7,750 opm
-Cu (BA-243). Brief, accompanying qeonhysical survevs, wera carried out.

As the necessity of an access road arose, the Tate part of 1971
saw the road construction and the trenching of five showing zones. HMean-
while, geochemical samnlas were collacted along the road cut and trenches
#1 and #3.

In July 1972 a detailed sampling obrogram was carried out in a
second copper anomaly (Detailed Survey B), following the discovery of a
malachite showing.

The work on the pronerty to date has indicated strong geochemi-

cal copper ancmalies and some chalconyrite showinas,
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Ceneral: {Cont'd)
It has suggested certain geclogical controls over the copper
mineralization.

Location and Access: {(See Location Man - 1%:250,000')

The Spin claims are located approximately ten miles north of
Lytton, B.C. on the eastern slope of the Fraser River valley. Lytton
is on the junction of the Thomoson and Fraser rivers, 165 miles northeast
of Vancouver.

Access to the property is by Highway #12. A forestry road
branches off eastwards alcng Izman Creek and leads to the C.J-M road. It
heads south through the property and reaches the southwestern corner of
fhe claim block.

Physioqranhy and Vegetation:

The claim area is situated in the Fraser River valley. Relief,
moderate to steep, is approximately 3,000 feet.

Elevation rises from 3,500 feet in the west to 6,500 feet along
the eastern claim boundary.

The area drains westward into the Fraser River. The upper part
of creeks in the survey area is generally characterized by numerous cliffs
and talus slopes.

The major vegetation of Botanie Mountain arca is represented by
firs and pines. lledium sized firs and pines prevail in most of the claim
area, while alder and grass occur in some places.

Ceologv: (See map Snin Claims, Cu Distritution, 1":500')

The claim block is underlain mainly by two tvpes of rocks. These
are the diorite of Mourtain Lvtton Batholith and the volcanic compiex of
Spences Bridge Group. The ace of the intrusive rock is believed to be

Lower Cretaceous or Jurassic.



Geology: (Cont'd)

It is overlain by the lava of Spences Bridge Group, Lower Cre-
taceous in age. |

The diorite is dark green, medium-grained and characterized
by abundant hornblende. HMinor gatbro and guartz diorite may occur as
variations.

The local volcanic rocks of the Spences Bridge Group are brec-
cia, greyish creen andesite and light grey rhyolite. The matrix of the
breccia varies from compact siliceous rhyolite to foliated, slightly por-
ous andesite. The cemented fragments vary in comnositions from diorite
to andesite and rhyolite. The texture of the andesite and the rhyolite
ranges from purely aphanitic to perphyritic, containing quartz or plagio-
clase phenocrysts. Boulders of vesiscular basalt are present in the area.

The wide variety of volcanic rock tvpes found in a relatively
1ocal area is rather unusual. It seems to sugoest a multiple extrusion
origin of the Tocal Spences Bridge Groun rocks.

A gross view of the regional ceology beyond the claim area is
briefly reviewed as follows (see Location Map 17:250,000'):

The Mount Lyttor bathoiith was a nhase of the Mesozoic Coast
Fountain intrusion and is probebly contempboraneous with the Cuichon Creek
batholith {S. Duffel and ¥.C. McTaggart). The Mount Lvtton batholith oc-
curs in a belt east to and almost bordering the Fraser River. Llocally,
in the section north of Lytton, it forms an eloncated lens, four to six
miles wide, 18 miles long. In a gross, recional sense, the Snin claims
are located in the bathelith zone, although relativelv small volcanic
“patches" stud the area. Their sizes vary from limited zones (202 by 500

feet) to substantial bodies (3,000 hv 5,000 feet).



Geologv: (Cont:d)

The major belt of Spences Bridge Croup, however, occurs further
east of the Mount Lytton batholith, approximately two miles from the east-
ern claim boundary.

Mineralization:

Copper mineralization has teen the main interest in the ¢laim
area to date. It seems to favor the "mixed zones® (after Choi's terminol-
ogy}. They occur within the diorite yet almost contigquous to the volcanics.
In % g n%?Eegoggngéquggdggi%gtagﬁ ?H?g ?%g dykes, their comnositions ap-
parently related to the bordering Spences Bridge Croup volcanics.

The reader is advised to refer to the 1" = 500' scale map "Spin
Claims, Cu Distribution". Typical "mixed zones" are the strong Cu anomal-
fes in detail Map A and B areas. lloderate anomaly in Trench #3 area oc-
curs along the periphery of the volcanics and resembles the typical “mixed
zones" {Trench #3 area is yet to be thoroughly examined by a geologist).

In addition to the characterictics of dvke abandance in the

"mixed zones™, it is brought to the attention again that the Spin claims
are located off the major belt of Smences Bridge froup lava flow. These
two featlures seem to sugaest a qenetic hypothesis that the local "spotty”
occurrences of volcanics in the claim area may represcnt a volcanic rift
zone marginal to the major, continuous lava cover. The rift zone would
be characterized by strings of lava fountains along erruotive fissures,
not dissimilar to the spotty occurrences of the local volcanic rocks.
And the country rock, in this case the diorite, would naturally be run- B
tured, protably to be filled by dyke intrusion and to facilitate Iéte
stage mineral enrichment {also see Discussion, Detailed Survey A).

Tw0 major tvpes of copper minaralizations are described as fol-

Jows:



Mineralization: {Cont'd)

{1) 1n altered diorite:

Fine particlies of chalcopyrite, bornite and tetrahedrite (?)
are disseminated in altered bands of diorite close to joint faces. The
altered bands are marked by heavy brown rusty stain, shear-like fine frac-
tures, and a "bleached", pale color of the otherwise dark green diorite.

In the showing area of Stations BA-241 to 245, the altered bands are six
inches to one foot wide and the neichboring bands are snaced 10 to 20 feet.
Malachite and azurite stains ére common. Such copper mineralization occurs
close to andesitic dykes and appear to imply genetic affinity between the
two. But, definite field features are yet to be observed to offer con-
'c1usive answers.

{2) In quarfz veins:

Chalcopyrite marked by malachite stain occurs in thick
quartz veins (3" thick) with pyrite. Neighbtoring quartz veins, five to

ten feet apart, may be barren {Trench #3).

GEQCHEMICAL SUPVEY:

In the qeochemical survey 290 samples were collected. These
include reconnaissance and detailed samples along the C.J-M access road
and detailed sémpies in the two anomalous areas {see mans-- Detailed
Survey A & B). |

Field tethods:

The geochemical samoles in this area are largely composed of
talus fines or C soils with occasional organic material. A few stream
sediment samples were collected.

Reconnaissance sarples were collected at 500 foot snacings

alonag the road cut.



Field Methods:

Detailed samnies were collected at 50 foot spacings basically
along contours. Traverses vere controiled by use of altimeter, comnass
and chain. Each station was marked on the ground by red ribbons.

Data re;orded at sample sites include:

Coior

Texture

Direction of drainage slope

Grain size of samole

Pemarls concerning mineralization, rock tvees and
Jimonitic stain

LI P La) DY —
L] » - - L[]

The geochemical survey data are oresented in Appendix III.

Analvtical Technioues:

s

A1l samples viere analysed for Cu in the Vancouver laboratories
of Bondar-Cleog & Company, Limited. Additional analvsis for }o was ap-
plied to reconnaissance samnles.

The geochemical samples were dried at 400-509C in infra-red
ovens and sieved to -89 mesh in Tvler sieves. An aliquot of -80 mesh
fraction was digested in aqua regia to extract the metals. The metal
contents ware determined by atomic absorption. Their detection limits
viere one pom.

Data Classification:

The analvtical results of Cu were categorized statistically
as necative, nossibly anomalous, probablv anomalous, anomalous, and
highly anomalous. The mo results were largeiy negative {See Discussion,
Statistical Studies). Therefore, the results are not thoroughly classi-
fied. Only a few narrow anomalous trends are marked (see tlo Distribut-~
ion, 1" = 500').

The Cu resulic were computerized where pom values were trans-

formed to logarithm scales and freauency to probability scales



Data Classification: = (Cont'd)

{See Statistical Studies, Cumulative Freguency Distribution of
Cu). The median which anproaches the geometric mean is taken as the backe
ground (?). The anomalous categories are determined by successive classes
of probits., The first probit, P1, occurs at 84 percentile, the second
probit, P2, occurs at 97.5 percentile. Each succeeding brobit is increased

by one factor, the geometric deviation S', where S' = P]1 = P2 = P3, etc.

b Pl 2

The statistical categories are illustrated as follows:

Negative o ~-b
Possibly anomalous (b+1) - P1
Probably anomalous (p1+1) - P2
Ancmalous (P2+1) - P3
Highly anomalous P3+

Attention is drawn to the "inflection" point which is considered
as the "lower threshold" and in most cases signifies the base of the anom-
alous ponulation.

The highest value is noted in terms of the orobit scale.

Data Presentation:

Geochemical sample results are nlotted at each station on Cu
and Mo map sheets. Standard symbols of anomalous categories or surmount-
ing color shadss mark the stations.

Statistical analyses of results are presented on cumulative fre-

quency distribution paper (see Discussion, Statistical Studies).

DISCUSSION:

The geochemical survey results are discussed in two aspects.
In the section "Statistical Studies" the cumulative freauency distribut-
ions are analyzed. The following section "Ground Distribution" contains

trnree sub-divisions nertaining to the three maps.



Statistical Study:
(1) Cu:

Please refer to the Cu cumulative freauency pnlot. In order
to fit in the two-cycle paper., a parallel displacerent was applied to the
three-cycle distribution. A total of 509 sample results were treated and
should form a sizeable population sufficient for meaningful analysis.

Due to the poor soil develorment in the ciaim area, the
soil samnles represent rather the C horizon and simulate the nature of
talus fine samples. Because of their similarity in nature in the claim
area, the soil and talus fine sample results were lumped in one population.

The backoround, taken at 50 percentile, is 82 opm. Values
below it are considered negative. Please note the slooe changes S1ightly
just beneath the background at &4 percentiie or 70 ppm. This jmplies that
the theoretical background value tends to represent a natural differentiat-
ion.

A distinct gap occurs at second probit = 825 ppm. This
adds practical significance to the threshold value taken at the theoretical
second probit.

Lovier threshold 325 opm represents a slight change of slope
and approaches the first orobit. The portion b-P1 mav represent a mixed
population in transition from a lower to an anomalous population.

Thé geometric deviation, S$' = 3.17, is strong and sionifies
a strong contrast in Cu values. It is a favorable indication for minerali-
zation tendency.

The highest value approaches the fourth probit. A remarg;
able anomaly.

(2) to:

The mo results are largelv insignificamt and weak.
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{2) Mo: (Cont'd)

The background occurs below twe npm.

Tvio markedly different populations are nresent. One would
naturally attribute the contrast to different rock tvpes where the samp-
tes are collected. But, curiously, the Cu distribution does not show such
contrast. After all, the Cu samples were collected from different types
as well. The author is inclined to suggest that the !"o concentration is
related to certain features other than rock types, prohably late stage
fissure filling or dvke injection that transoressed the rock contacts.

It is notevorthy that the lower threshold occurs at 89 per-
centile - 3.5 ppm; while the lower threshold of Cu distribution curiously
coincides at 89 percentile as well.

The anomalous results are mostly from Trench #) in andesite.

Ground Distribution:

Snin Claims frea:

Cu: (See Map “Cu Distribution, Snin Claims - 1" = 500')

The map shows the ceclogy and the geochemical survey
results.

Two strong conner anomalies are blocked out as "De-
tailed Surveys A and R". Their samnle results are presented on 1" = 200°
scale maps and will be discussed in the followino sections. Please note
their occurrences conticuous to the Spences Bridge Group velcanics.

Two weak anomalies are present. (Cne covers trenches
#2 and #3 and tends to emphasize the peripheral zone of the volcanics.
A second one contains trench #1 and is marked by a pyrite gossan zone in
the Spences Bridge Croup volcanics. The strong Cu anomalies in detailed

survey areas A and B both occur in the Mt. Lytton batholith.



Spin Claims Area:

Cu: (Cont'd)

Both are characterized by numerous dvkes apparently re-
lated in composition to the Spences Bridage Croup volcanics. Those areas
were described as "mixed zones" by Choi and seem to reoresent a fractured
portion in the batholith where the ascending parent magma of Spences DBridge
Groun volcanics intruded as dykes. The distribution of Cu anomalies and
showings seem to suggest that the "mixed zones" are favorable for Cu miner-
alization (see also section "Mineralization").

Assuming that such observation is valid, the question
naturally arises how the copper mineralization was introduced. As described
in the orevious section, Cu sulphides were found either in quartz veins or
in association with joint faces in areas abounded by andesite, rhvolite
dykes., However, the accomcanying dvke rocks have seldom been found minerali-
zed. Exceptions exist but are rather rare. The inference is that the Cu
mineralization occurred independently from the dyke intrusion, given poss-
ible overlapping.

Mo: (See Map “Mo Distribution, Spin Claims" - 1" = 500*)

The claim area is largely negative. Anomalous values
occur in trench #1 area along narrow trends that aprear to be Mo-cnriched
dykes or veins.

1t is certainly unusual that such confined Mo anomalies

should occur in Spences Bridge Group volcanics.

Detailed Survey A: (See “Detailed Survey lap A - 1" = 200"}
This precipitous area harbors the stronagest gecchemical
anomaly of thz Botanie Mountain nroperty. It initiated the Soin claims

staking, geochomical survey, and road construction.

-0 -



Detailed Survev A: (font'd)

The geochemical Cu distribution shovs surmounting anomalies
in the diorite, widely open to the south. The culminating values coincide
with the showing at stations BA 242-245.

It is recormended that further claim staking and geochemical
sampling be extended to the south of the existing surveved area.

Detailed chip sampling and mapoing is recommended to evalu-
ate the showing at stations BA 242-24€ since trenching is impractical in
this extremely rugged zone.

Geovhysical surveys {REM)} were undertaken
in the fall 1271. Que to the precipitous conditions at the geochemical
anomalv, the coverage vias not comnlete. Such tonographical limitation
should be taken into account if future geophysical survey is considered.

The ares vas examined by the author in the fall of 1971
(also see map "Soin #4 & €", 1" = 100'). A discussion, based on his per-
sonal field observations, follows.

The local geology consists of two rock units. The Mount
Lvtton Bathclith here is dark green, commonly massive, medium-grained horn-
blende diorite. It is cut by numerous dykes of various compositions.
-Among them greyish qreen andesite dykes are rost common. Light grey rhv-
olite and dark green diabase dvkes also occur. One minor variety is a
dark green.dyke rock that tends to occur along sheared surfaces. It has
a schistose texture and a basaltic composition.
dominated by breccia with rhyolitic or andesitic fragments. Lavers of
andesite and rhvolite are present, their textures vary from ashanitic to
porphvritic. Such complex rock assemblage is interpreted as results of

multtinle extrusions.

- 11 -



Detailed Survey A: {Cont'd)

Intermediate and acidic lavas extruded in different, possibly
alternating episodes. A hynothesis of velcanic rift zone has been discus-
sed in the previous section "Mineralization”.

tinder such hypothetical framework, the origin of the locally
predominant breccia is speculated. As each flush of maama squeezed through
the eruptive fissures, the previcusly solidified volcanic vallrock would
be scrapned awav and fragments of various compositions renresenting wall-
rock of successive extrusions would be cemented in each new layer of breccia.

It is noteworthy that the anomalous conper values in the

dyke-swarmed diorite contrast sharply against the weak copper values in
the Spences Bridoe CGroup volcanics. Evidently the diorite hosts the conper
mineralization while the local Spencés Bricdge Group it barren,

At showing stations BA 241-245, andesite dvkes s=em to ac-
company the altered diorite bands which contain dissaminated chalcopyrite
and bornite.

It is observed that the basically massive dicrite apnear
somewhat fractured where Cuy irineralization and abundant dykes occur. As-
suming that the fracturing, the dyke injection wvere related, two possible
time relations are deliberated:

(1} The fracturina of the diorite tosk place orior to

the subsequent dyke injection and facilitated the

. injection. But no anparent explanation can be ap-
plied to the cause of the fracturina. It "select-
ively" occurs in the peripheral zones of the vol-
canics.

{2} T he fracturing was caused by the forceful inject-

ion of the dykes. They vere shot out from the
neighboring eruptive fissures. This assumntion
has not met disproving field evidence to date.

Again, assuming fracturing, injection, and mineralization

were all inter-related, three possible seaquences are considered as follows:

-7 -



Detailed Survey A: (Cont'd)

(1} The Mineralization Occurred Before the Dyke Injection.

This would open the possibilitv of a buried ore zone
in the batholith under the volcénic veneer. However, the coincidental oc-
currences of Cu mineralization along the margin of the volcanics are not
satisfactorily exnlained.

(2) The Mineralization Cccurred During Dvke Injection:

This would imply that the Spences Bridge Sroup magma
was®carrier of Cu mineralization; or certain nhase(s) of the Spences Bridge
Group volcanic activity was a carrier of Cu mineralization. The malachite
stain in trench #1 and the surrounding pyrite gossan zene, both in andesite,
may suaport this hypothesis, although most voicanics in the area are barren.
Still, in the claim area, no definite in situ Cu sulphides have been cbser-
ved in the Spences Bridge Croup rocks to date. Regionally speaking, the
Spences Bridgs CGroup volcanics have rarely been known to carry Cu minerali-
zation.

(3) The Mineralization Occurred After the Dyke Injection:

The dvke injection would have made the intruded dior-
ite favorable for late stage Cu mineralization. The significance of such
time-relation is that the dyke-swarmed diorite would be a major control
for Cu mineralization. In the author's opinion, the field features ob-
served so far sucgest that this time relation is the most accentable work-
ing hypothesis to date.

1t is therefore recermended that all peripheries of the
Spences Bridge Group volcanics be thoroughly mappod and prospected with
special attention drawm to the dyke-swarmed diorite.

Detailed Survev B: (See next page)

- 13 -



Petailed Survey B8: (See "Detailed Survey - Map B, 1" = 200')

Moderate to strong Cu anomalies occur in the diorite conti-
quous to the Soences Bridge Croup rocks. The northwest - southeast trend
of the culm%nating anomaly seems to follow one local joint system, ap-
proximately parallel to the Izman Creek branch. Its course might have de-
veloped along the same joint system as well.

| The anomaly opens to the southeast into the Spences Bridge
Group volcanics.

It is recommended that further geochemical sampling be ek—
tended east of the surveved area. The perinheryv of the Spences Bridge
Group is to be mapped and prospected.
| €laim staking is recommended to cover the nossible northuest

extension of the Cu anomaly {stations BG 77-79).

CONCLUSIONS

The local hornblende diorite of Mount Lytton Batholith has been
found to host copper mineraiization.

| The mineralized zones in diorite are dvke-swarmed and contig-

uvous to “"spotty" volcanic occurrences of younger Spences Bridgs Groun.
The periphery of the volcanics seems to be favorable for copper minerafi—
zation. _

A working hypothesis of volcanic rift zone is discussed {Dis-
cussion - Detailed Survey A).

A narrow and weak geochemical Mo anomaly is nresent in the Spen-

ces Bridge Group andesite.

RECONMHENDATIONS :

items of future work are recommended as follows:

- 14 -



RECOMMENDATIONS: (Cont'd)

The peripheries of the Snences Bridge Group voicanics are to
be manned and prospected with emnhasis on the dvke-swarmed zones of
Mount Lytton Batholith diorite.

Further stakfng, geochemical samrling, and detailed chin
sampling are to be carried out in the existing Cu anomalies (see Dis-
cussion, Detailed Surveys A and B).

Geophvsical surveys may be undertaken in the anomalies, allow-

ing snecial consideration of the nrecipitous terrain.

BIBLIOGRAPHY :
Duffell, S., and - Ashcroft Mao-Area, EB.C.
M'eTaggart, H.C., 1951 €.5.C. Memoir 262
Choi, C.I., 1971 - Geochemical Report on the

B&B Claims, Botanie !ount-
ain area, Kamlecops HM.D.,
B.C.
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COST ANALYSIS

I LABOR COSTS:

APPENDIX 1

BOTANTE TOUITTAIN

A. Ceochemical and Ceological Surveys: (9-1-71 to 10-31-71)

TCTAL COSTS

C.1. Choi (Geologist) 4 days 8 $34/day $ 136.00
C.P. Lin (Ceologist) 18 days G $45/dav 810.00
J. Blnnie {Sr. Bss't) 3 davs @ $34/day 102.00
A. Gussen (Ass't) 12 days 6 $25/day 300.00
C. Robison (Ass't) 4 davs @ $24/day 96,00
$1,444.00
B. Geophysical (EM) Survey: (9-1-71 to 10-31-71)
J. Binnie {Sr. Ass't) 5 davs 0 $34/day ¢ 172.¢0
A, Gussen {Ass't) 5 days @ $25/day 125.00
C. Robison {(Ass't) 5 days @ $24/day 120.09
$  415.00
C. Geological & Geochemical Survey: {7-13-72 %0 7-18-72)
C.I. Choi {Geologist) 15 days €@ $36/day ¢ 540.0°
G. Davis {Ass't) 15 days @ $25/dav 375.00
¢ 915.00
TOTAL LABOR COSTS € 2,770.00
i1l ROCHt AND BCARD:
Camp Costs - 3¢ man days @ & 7/man day 252.00
Fotel and Meals - 50 man days @ £12/man day 600.00
% 852.070
111 AHALYTICAL COSTS:
290 Cu analysis ¢ £1.09 per samnle 290.00
110 o analysis @ $1.00 per samnle 116.00
290 sample preparations & 0.20 rer sample __ 58,00
<  458.00
IV TRAMSPORTATION: _
Helicoonter rent - 2 hours @ $160/hour 320.99
4 x 4 3/4 ton truck ~ 15 days 0 20/day 300.00
620.00
v REPORT PREPARPATION:
€C.P. Lin (Geologist) 5 davs @ $45/day 225.50
€.1. Choi (Geologist) 3 days 0 $3&/day 108.00
P, Therrien (Draftsman} 10 days © $4%/day 400.00
D. Hilliamson  { " 3 days 0 $£17/day 51.00
Secretarial 25.00
809.00

$ 5,513.00



APPENDIX [T

STATEMENT OF QUALIFICATIONS

I, Chong-Pin Lin of the town of Asbestos in the Province of
Quebec, hereby certify that:

1. I am a mining exploration geologist with four years of
experience.

2. 1 am a graduate of the following universities:

National Taiwan University B.A. (Geology) j965
{Republic of China)

Bowling Green State University M.A., (Geology) 1969
(Ohio, U.S.A.)

3. I am employed by Canadian Johns-Manville Company, Limited,
P.0. Box 1500, Asbestos, Quebec, as a geologist. My permanent address
is in Asbestos.

4. 1 am an affiliate member of the Association of Exploration
Geochemists, a member of the Canadian Institute of Hining & tMetallurgy,
and & Fellow of the Geoiogical Association of Canada.

5. I made the geclogical observations in the Detailed Sur-
vey A area and the access rpad showings.

6. 1 compiled and interpreted the technical data.

Chong-Pin Lin, M.A., Geologist
Sentember 1972 Canadian Johns-Manville Co., Ltd.



APPENDIX 11

STATEMENT OF QUALIFICATIONS

1, Herbert Keith Conn, of the tovn of Ashestos, do hereby de-
clare that:

1. I am a mining geological enaineer employed as Exoloration
Manager for Canadian Johns-Manville Companv Limited, P.0. Box 1500, As-
bestos, Quebec.

2. I have oractised in the geological profession for twenty-
two years and specialized in economic geology and exnloration procedires
for the past twenty-one vears.

3. T ama Qraduate of the University of Toronto, Toronto, Ont-
ario, with a degree of B.A.Sc. {Mining Geologv), 1948.

4. T am a member of the following nrofessional associations:

{a) Corporation of Engineers of Oucbec

{b} Non-resident member of the Association of Profes-
g:gnal Engineers of the Province of British Colum-

(c) Fellow of the feological Association of Canada

{d) Fellow of the Society of Economic Geologists

(e} Member of the Canadian Institute of Hining and
Metallurgy

(f) Member of the American Institute of Mining En-
gineers

5. This report is based on published and unpublished inforg

ation. ﬁ?/%—m,

H.K. Conn, P. Eng.
September 1972 Exploration anager Expiry Date: jan. 28, 1973
Canadian Johns-tlanville Co., Limited
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APPENDIX TV
BOTANTE  MOUNTAIN

SUPPLEMENTAL ELECTPOMAGNETIC SUPVEY REPORT
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INTRODUCTION:

This electromagnetic survey report is supplémentaT to the geochemi-
cal report on the Spin claims, Botanie Mountain area, Kamloons Hining.Divi-
sion, British Columbia. '

) During the geochemical survey (Seotember 1 to October 31, 1971)
of the Spin claims, a brief electromagnetic survey was carried out in the
Detail Map A area. | ‘

The methods used are described and the results are discussed.

FIELD METHODS:

The survey was nerformed by a McPhar unit. Both "In-1ine" and
"Broadside” methods were used. For detailed descrintions, please refer
to the attached copy "General Motes on Yertical Loon Flectromagnetic Pros-
pecting”.

Three traverses, striking approximatelv 145 E were established.
with 300 foot spacing. The baseline coincides with the local claim line
and starts from the initial post of Spin claims #1 and #2. The stations,
with 100 foot intervals were blazed and marked.

The operaters vere emplovees of Canadian Johns-Manville Company,

Limited.
J. Binnie - Senior Assistant, exnmerienced EM Onerator
A. Gussen - Assistant
C. Robison -~ Assistant

DISCUSSION & COMCLUSIONS:

The results of three traverses are presented on 1% = 207 scale
table (REM Survey Results}. The locations of anomalies are listed as fol-
Tows ¢ |

{8) Baseline - Broadside Method:




{A) Baseline - Broadside Method:

(1) 3
(11) 41
{B). Baseline - In Line Method:
51) 194
i} 29y
{C} 3+00S:
(1) ay
{(ii) 101

The distinct EM anomalics along the baseline at Stations 294,
'I. | | I‘and 4TW occur in the northvard extensions of strong Cu geochemical

anormalies. They may represent nossible conductors. The other weak EM an-
omalies may have been caused dv topographv.

Due to extremely rugged topogranhy, the essential tarcet of the
intended survey {geochemical station BA 242-246) was not covered by the
EM survey.

The EM survey was not complete in the original intention. HMever-
theless, some of the the anomalies vhen viewed with the geochemical distri-

bution, seem to suggest the presence of conductors.

o
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’ McPHAR GEOPHYSICS

GENERAL NOTES ON
VERTICAL-LGCQF
ELECTROMAGNETIC PROSPECTING

1. THECRY
- The field lines about a magnetic dipole {e.g. bar magnet) follow

the form of donut-shaped shells, Fip. 1 s‘;xoxx's a cross-section of one such
shell. All flux lines pass through the dinole axis at the centre and form
approximate ellipses which have a length/width ratio of 1.3,

When a magnetic dipole oscillates, an electric field is generated
\;;!hich is or{hogonal te the magnetic flux lines, Thus electric currents,
commonly called Yeddy currents’, are induced in any sheet-like conductor
which is penetrated by the alterrating magnetic flux lines. The eddy currents
form large circles _i.n 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 hig.‘n con-
ductivity and magnetic permeability, the secondary electromagnetic field will
be strong encugh to appreciably distort the primary field, Aﬁ instrument

capable of measuring the spatial distortions in the field can thus be used to

locate conductors. One possible coil configuraiion is shown in Fig. 2.

2. FIELD PROCEDURES

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

ventional vertical-locop prospecting.



DIPOLE FIELD

e ,bl_&e-iwt (2x%2—y2-25)T + 3xy] + 3xz K
am (xF+y2+22)%

Equipotentials satisfy x2= c(x®+ y?)®

Flux lines satisfy x=% (kyYs ~y%'%2 and % =0 aty=%./Ox
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1} In-line Mcothod

This methed is used for reconnaissance only, on lines which are

widely-spaced or where there are no iines at all {as in the initial follow-up of

airborne FM anomalies). The transmitter and receiver follow "in-line"
along traverse lines which should be oricnted at 45° to the suspected strike
of the conductor. Ti the lines are exactly perpendiculayr, rthere will be little
or no dip angle reaponse ovar the zone.

Depending on relative position‘of the instruments, the direction of
trave) and the strike of the conducter, the in-line anomaly can he either
positive or negative. As shovmn in Fig. 3, the penrk response occurs when
the transmitter is divectly over the c.snductor, and in this case the dip
angles are positive. If the conductor were at 133 to the strike instead
of 45°, the profile would be negative, since the dip angles would all be to

the north.

2} Broadside i\'lethod

| This methoed is commonly nsed for reconnaissance on a well-cut grid.
The transmitter and receiver move in co~ordination down adjacent parallel
lines. The typical response over a conductor is shown in Fig. 3, Since all
data sheets are .dra v with west or south on the lefy, all bona firie anomalies
{corresponding o "bumps' in the EM {ield) are indicated by ''cross-overs!''
which go from positive on the left to negative on the right., A "‘reverse
cross-over' which is negative on the laft and positive on the right does not
indicate an anomaly. Instead it corresponds to a ‘'valley’ in the EM field

which possibly Yes hetween two conductors.,

-
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3} Set-Up Method

This method is used for ''detailing' or obtaining maximum information
about a2 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 travers‘e. In the broadside method the
transmitter is maximum-coupled with the conductor in only one position,
usually where the dip angle is near the point of ¢cross-over. When the
transmitter an& receiver are two stations away, the transmitter coupliﬁg
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 thé anomalous dip angle profile is broader and more characteristic
of the dip and depth of the source.

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

As a further aid to interpretation, two frequencies are usually used
during a vertical-loop survey. The response parameter of a 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 frequency, an estimate can be obtained of the
other parameters. The following is a '""rule of thumb'' guide for estimating

conductivity:

1000 cps response Conductivity Typical Sources
5000 cps response

0.9 to 1.0 excellent massive sulphides, graphite

0.7 to 0.9 good fracture-filling sulphides,
graphitic schists

0.4 to 0.7 moderate fault zones, shear zones, clay
overburden, disseminated
sulphides

less than 0. 4 poor lake bottom sediments, swamp

Another estimate of conductivity can be obtained from the "width of null"
of the operator’s measurements. Poor conductors have eddy currents which
lag behind the inducing field. These eddy currents produce an ''out-of-phase"
secondary field in a’ different direction from the primary field at a time when
the primary field is zero. Thus there is no orientation of the receiving coil
that will result in a8 complete null of the incoming signal. The number of degrees
the receiver must be rotated through to obtain a noticeable increase i;l signal is
called the "null" and is an additional measure of the respenseé parameter or

conductivity.

3. CRIENTATICN ERROR

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

when there is large out-of-phase response). On perfectly flat ground the
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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 ceoil is above or helow 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 seen that
a misorientation of 15 degrees and an elevation difference of 10 degrees will
result 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.





