
.I 
REPORT OF GEOPHYSICAL SURVEY 

(Electromagnetic Inductive Method 

conducted on claims of 

STRIKE AND RIDGE GROUPS 

consisting of Strike No-s 1 to 12 inclusive, Strike 
No-s 14 to 41.inclusive, Mineral Lease No 2 (Golden Wonder, Lot 
3322), Mineral Lease No. 3 (Huckleberry, Lot 4272), and Mineral 
Lease No. 4 (Mandon, Lot 42731, all held in the name of the owner, 
G. L. Oates, F. M. C. 9794, issued March 15, 1960, Vancouver, BC 

and located 

6 miles south of Hazelton, 55 deg. 127 deg. S W 
CASSIAR LAND DISTRICT 

OMINECA MINING DIVISION 
BRITISH COLUMBIA 

Work completed during periods: 

November 24, - December 8, 1959 
December 30, - February 4, 1960 
April 25, - May 11, 1960 

(The accompanying maps H-l and H-2 should be 
studied in conjunction with this report when plann- ~,;: . 
ing exploration of the anomalies discussed herein) 

October 18, 1960 

Field work by 0. L. Oates 
Work done for G. L. Oates 
Report submitted by - G. L. qates 

545 Rosemead Ave 
Kelovna, B. C. 

. Note: Re training and qualifications of G-L. Oater 
please refer to letters to .Chief Gold Commissioner, Victoria, B.C.: 

by - Dr. Joseph T. Mandy, ME dated November 23, 1951 
M. W. Jasper, ME' ' dated October 28, 1951 z 
C. V. Brennan, ME dated November 23, 1951, pi 
G. L. Oates, dated July 5, 1951. 



Pages I to II 

I- cover Sheet 

II- Introduction ----------- page 1 - 2 

III- Geology mm--- -------e-m_ 0 3- 6 

IV- Method Used - Electromagnetic 

Inductive, Using Ve&tical loop fl 7 -IO 

V- Results end Recommendationa - 'I II 

VI- I&&p .$-I - Cleim sketch of area with geology. 

uap ~:%%-2 - Showing area surveyed and anomalies located. 

VII - Figure IO-124 - Construction of Index Curve. 

Referenoes : 

Geological Survey of kndahdemoir 223, 1954 b E. D. Kindle pp 8, 16, 17 
l% 19 

B.~ C. Minister of Mines Anawl Report 1917, Golden Wonder Group 
by John D. Gellowq, Resident Engineerr! pp 107 

Geophysical Exploration by C. A.'Heil,and, So. D. Professor of 
geophysics, Colorado School of Mines on 'Vertical LOOP 
Methods' 1940, pp 806 



I 

1 

INTRODUCTTON 

The oleims of the Strike Group owned by G. L. Oates, Kslooma, B. C. 

are situated east of and in the valley of the Skeena River about 4 miles 

south of South Hazelton, B. C. They lie immediately east of the Prince 

e 
Rupert-Pcinoe George highway from which a brenoh I-i- mile truck-road passes 

through the claims to Comeen'S ranoh. The property consists of 42 claims 

s& three mineral leases embraoing an area of approximately 2100 acres.It 

lies I to 2 miles east of the Gkeena River and from 300 to 500 feet above it, 
*I 

being 1300 to 1500 feet above sea level - a small acreage on the east 

~undary is at about 2000 feet elevation. The Rooher Deboule Range of Mount- 

&m rising to elevations of over 8000 feet lie irsaediately east of the 

C~&IIS. The Skeena River and tributary creeks heading in the Rocher Deboule 

kountains forms the principal drainage of the area. South Hazelton village 

is served by the Prince Rupert line of the Canadian National Railway and by 

e highway, omd is 177 miles by rail end highway from Prince Rupert. Annual 

rsinfsl1 in the vicinity is about 25 inches. 

The Skeena River valley in this area is some 4 to 5 miles wide and in 

general rook outcrops are scarce. %. D. Kindle of the Geologicel Survey of 

Canada has over the past years conducted extensive geologiael study of the 

area, and among a number of observations has noted that in the vicinity of the 

Strike claims end the old Golden Woltder prospect (Ref. Geiblogioel Survey of 

w Page 19 
Canada by E. D. Kindle, hiemoir 223, 1954) : ' The oonrse of the major northerly 

trending faults in the Rocher Deboule tiuntains ia also recommended for 

prospecting, keeping in mind that although evidenoe of mineralization may be 
I lacking along the major faults themselves, deposits may ooour along smaller 

related branch fissures.' &SO see in the ssme Memoir 223, page I7 - * A 

small lake on the southeast side of the Golden Wonder property is bordered 
- on its northwest and southeast sides by steeply-welled oliffs that e&end 
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INTRODUCl'ION - cont'd 

g for hundreds of feet along straight but slightly divergent coursew. It 

is believed that these cliff walls mark lines of faulting. Minor faults 

t&at strike east across the ridge on the west side of the lake are mineral 

-ized with a little gold, copper end silver. * 

The structural features suggested to occur in the vicinity of the 

Strike claims by Dr. Kindle were sufficiently interesting to the writer 

to decide to investigate the possibilities fo the area. Since the ground 

is probably 90-95 percent overburdened geophysical prospecting appeared to 

be the most practical first step in the investigation. 
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Y 
The Strike claims lie mostly in the Skeena River valley at elevat- 

ions of 1000 to 1500 feet. Muoh of the area is drift covered and in this 

report the description of geology is taken from the B C Minister of Wnes 

&nr.rel Report (1917) and Geological Survey of Canada Memoir 223 (Revised‘ 

- Xdition) 1954 by E. D. Kindle. 

Aa the Strike claims are in the immediate vicinity of the Golden 

Wonder property the following is of interest ;( B C Minister of Mines 

'I annual Report - 1917 - page 107 - Golden Wonder Group by John D. Galloway, 

Resident Engineer), 

' The geological formation in this section consists of a sed&m- 

rl 

‘I 

entary horizon of the Hazelton formation, the rocks exposed being 

generally quartzitic or ergeillaceous. There are two or three veins 

on the property with a general strike of S 65 W and standing nearly 

vertical. These veins are similar in appearance to the typical Rocher 

Deboule veins end are mineralized in much the same way ; they differ 

from the Rocher Deboule veins, however, in that they occur in sed- 

imentary rook and not in grenodiorite. ' 

* The gengue-filling is partly the ordinaty wall-rook, but in 

places there is a considerable develowent of quarts and also a 

little aiderite and hornblende. Pyrrhotite, arsenopyrite, pyrite 

and chalcopyrite are the metallic minerals present. The order of 

deposition of the various minerals would appear to have been, first, 

siderite, quarts, and hornblende, then pyrrhotite a little later, 

end finally ersenopyrite, pyrite, and chalcopyrite, together with a 

little more quartz last of all. Hornblende in radiating and needle- 

shaped crystals is fairly plentiful in the gangue. This occurence of 

hornblende is similar to the hornblende in the gangue of the Rocher 

Deboule veins, but occurs in much smaller amount. The usudl oxidation 
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GEOLOGY (cont'd) 
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'021 the surfaoe is apparent, but does not extend below a foot or two: 

ReEerenoe : Geologioal Survey of Canada, Memoir 223 (Revised Edition) 

1954 b3 E. D. Kindle. See page 8 : 

* Sumary Statement ' 

' A thiok series of Mesozoic sedimentary and voloauio rooks knom 

aa the Hazelton Group form the bulk of &a mountains and uplands in the 

Hazelton end Smithers areas. These rocks are invaded by numerous grano- 

diorite stocks that may be related to the batholithic rocks of the coast 

Mountain8 that lie some 25 to 35 miles westerly.' 

* Hazelton Group ' 

1 Mesozoic rooks of the Iiazelton group occupy about 90 peroerrt of 

the Hazelton end Szii&era areas. The group oonsists of en apparently 

oonfornable succession of interbedded sedimentary and volosnio rocks 

ranging in age from pre-Middle Jurassic to Lower Cretaoeous, and in- 

cludes cosl-bearing members hitherto mappad as the Skenna formation 

or series of Lower Cretaceous sge. On Hudson Say Mountain, a five- 

fold division of the Hazelton Group has been made, namely I a Middle 

Jurassic or older volosnic division ; a Middle Jurassic marine sed- 

j.mentary division; a Middle or Upper Jurassic volcanic division; an 

Upper Juraseio and Lower Crstacsous marine and oontinental sediment- 

ary division; and a Lower Cretaceous or younger voloanio division 

(Armstrong, 1944). On Roohsr Deboule hountain the first two of these 

divisions are either missing or have not been recognized, but the 

three younger divisions ape well developed and have a combined thiok- 

ness of possibly I6,5000 feet (Armstrong end Kindle, 1953) 
See pegs 16 - * Structure of Vein-bearing Fissures * 

1 Throughout the area, the various faults and shear zones along 
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'which the veins formed represent differential movement ranging from 

a few inches to 50 feet or more. The latest movements along the larger 

vein fissures were generally in a horizontal direction, as recorded by 

slickensides and striations on the vein walls. In some cases, as in 

the Rocher Deboile and Silver Standard Mines, vein formation was inter- 

upted by renewed movement along the fault fissures, and the ore deposits 

are offsets for a few feet by post-mineral faults. ' 

' A major fault that trends northerly across Rooher Deboule 

Uourrbins passes along the upper valley of Brian Boru Creek, crosses 

Juniper Creek, and from there extends across the northwest shoulder of 

the mountains a quarter mile west of the Rocher Deboule mine. For con- 

venience in writing this fault is named the Brian Boru fault. There is 

probably a verticsl displacement, east side up, of more than 1000 feet 

along &is fault. Its continuation north of the Rooher Deboule mount- 

ains is concealed by drift, but it probably extends up the east side 

of Skeena River Valley east of Hazelton. Most of the vein fissures in 

the Rooher Deboule Nounteins are thought to have formed at the same 

time as the Brian Bona fault and others of the same system. Vein fiss- 

ures at the Silver Standard mine and those of the National Explorations 

property half a mile southrest of the Silver Standard lie near the pro- 

jected line of strike of the Brian Boru fault, and may be related sub- 

sidiary faults. If SO, all ground adjacent to the Brian Boru fault would a 

appear to be worth careful prospecting. 

* A small lake on the southeast side of the Golden Wonder property 

ie bordered on its northwest and southeast sides by steep-walled aliffs 

that extend for hundreds of fed along straight but slightly divergent 

courses. It is believed that these cliff walls mark lines of faulting. 
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1 &nor faults that strike east across the ridge on the ,wast side of 

the lske are mineralized with a little gold, copper, end silver. ' 

see page 19 - ' Prospecting Possibilities ' 

' Vein deposits in the Razelton area occur in the volcanic and 

sedimentary rocks of the Hazelton group or in the Bulkley intrusions 

and associated dykes, so that all these rocks constitute favourable 

prospeoting ground. In three different places veins of economic imp- 

ortance were discovered on anticlinsl folds in the sedimentary rocks 

suggesting that such structures should be carefully prospected. The 

course of the major northerly trending faults in the Rocher Deboule 

Mountains is also recommended for close prospecting, keeping in mind 

that although evidence of mineralization may be lacking along the 

major faults themselves, deposits may occur along smeller related 

branch fissures. Lsrge areas of relatively unexplored ground lie in 

the mountains north of Hazelton. ' 

Probably ninety-five peroent of the area covered by the geophysical 

survey was drift-covered, SO that no geological information additional to 

the above excerpts was observed. 
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k&E3?BOD USED -~ELBCTBOM&WETIC INDUCTIVE) 
Using Vertical Loop 

The electromagnetic inductive is a direct method and is applied 

principally in the sesrch for sulphide ore bodies. It depends for its 

operation upon the effects produced by the flow of an electric current. 

By studying these effects it is possible to predict the general axis of 

1 

current flow. The greater flow of current is in the path of greatest 

effective conductivity; snd since the effeotive conductivity of a miner- 
- '.. ..? . ..." L i ;, 

alized zone is different from that of its surrounding envelope (usually 

nuch greater)* it is possible to locate such a mineralized zone by the 

distribution of current. Due consideration is given to geologic structure, 

type of mineralization and other factors. 

The inductive method is so named because the current flowing in 

the oonductive body is obtained by electromagnetic induction ; without 

ding direct contact with the conductive zone or orebody. The current 

flowing in a transmitting coil or antenna will create an eleotromagnet 

-ic field sround the coil. This field nil1 have the same frequency as 

the primary current and will radiate or travel outward from the coil in 

closed msgnetio or flux circuits. These circuits are perpendicular to 

the plane of the coil snd extend or travel outwards with uniform vel- 

ocity in all directions. The primary current end the resulting electro 

-magnetic field radiating from the antenna is obtained by the use of a 

transmitting or 'energizing' set operating from 30 to 50 kilocycles 

frequency. A IO natt vacuum tube is used in the circuit and the power 

supply is obtained from portable type dry cell batteries - B supply of 

450 volts end A supply of 9 volts. The transmitting antenna is triang- 

ular, seven feet to the side and hinged at the corners for folding. 

When the electromagnetic field radiating from the antenna of the 

energizing equipment flows through or ' cuts ' a mineralized body a 
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current is induced in this body. The current flowing in the mineralized 

body sets up en electromagnetic field having the same frequency as the 

ourrent. This electromagnetic field will surround the body end travel 

outward from it in concentric oircles or envelopes. The detection of this 

field is accomplished by the use of direction-finding equipment oonsist- 

ing of a direction-finding coil mounted on a tripod and electrically oon- 

netted to a vaouum-tube set oonteining a detector end multi-stage smplif- 

v 

'II 

ying system, The multi-stage smplifyin g system is employed to produce a 

signal of desired intensity through a set of head-phones. A direction- 

finding coil so pivotted that its axis of revolution is parallel to the 

conductor - i.e., axis of revolution of the coil and the conductor have 

the same "strike" - will give the maximum signsl when the coil is perp- 

endicular to a tangent to the circle of wave-front at that point. A min- 

imum signal will be obtained when the ooil is parallel to the tangent. By 

the use of the direction coil the relative distribution of current, my be 

determined and the position, depth and approximate width of the mineral- 

ized body may be plotted. The dip of the field resulting from a oombinat- 

ion of the primary (electromagnetic field surrounding the transmitting 

az&ezn?) yd the secondary ( eleotromagn&ic. field surroun@ng the orebaly) 
,. .:. \_, ^. .,,_i 
as determined by the use of the direotion-finding coil is explained by 

C. A. Heilend, So.D., Professor of Physics, Colorado School of &nes : 

( Reference : Geopyhsioel Exploration by C. A. Heilend, Sc.D. 

‘II 

I 

Professor of Geo hysios, 
Vertical LOOP Me e hods 

Colorado School of Nines, page 806, 1940) 

' In application, a vertical transmitting loop is set up with 

its plane approximately psrnllel with, and (if possible) directly 

above a suspeoted conductivity zone. A certain distence away it 

receiving coil is placed with its axis of rotation horizontal, 



lEThOD USZD / (~LECTROMfGNJ~TIC INDUCTIVE) cont'd 
Using VerE&l Loop 

1 pointing toward the transmitting loop. The field of the transmitt- 

ing loop at the location of the receiving coil is horizontal if the 

centres of both are at the same elevation. The magnetic field of 

the transmitter induces ourrents along the edge of a subsurface 

conductor. These ourrents, in turn, exe surrounded by en electro- 

magnetic field. This field ocmbines with the loop field into a 

resultant vector, whose direction may be determined by tilting 

the reception coil about a horizontal axis until a minimum is obt- 

ained. The current concentration may thus be located by measuring 

dip angles along a profile at right angles to the strike. Contrary 

to low-frequency vertioal-loop methods, the loop field and the sub= 

aurfaoe field are very nearly in phase; elliptical polarization is 

negl6gible ,ud sharp minima are obtainable when the reception coil 

is tilted. * --e--e--- ---em 

' If the magnetic field surrounding a subsurface current oon- 

oentration alone were present, its direction at any point A on a 

- 

Fig.IC 124. Construction of index curve. 

profile (see Fig. 10-124) would be given by the vector T, and Vould 

coincide with the direction of the plane of the detection coil in 

the minimum position. If normals mere drawn to this position at all 
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MFE-iOD USED -- -(ZXXTROkiAGh~TIC IhDUCTIVE) cont'd 
Using Vertical Loop 

' points, thqr would intersect in the subsurface conductor. However, 

the horizontal field Ho of the transmission loop combines with the 

subsurface field T to form the resultant field vector R, whose dir- 

ection is that of the detection coil in the minimum position. There- 

fore, the normals to the direct,ion of the coil will intersect the 

vertical at progressively deeper points CC' as the distance of points 

A from the point 0 increases. The conductor may nevertheless be loc- 

I 

‘)r 

ated by the procedure of drawing an index curve : At My point (A) 

the normal to the vector R or to the plane of the detection coil is 

drawn to the intersection with the vertical at the point. C. Through 

C a horizontal line is drawn to the intersection with the vertical 

from A to B. B is then a point on the index curve. Other points are 

similarly located. The apex of the index curve is the conductor. ' 

The equipment used t,o survey the Strike cleims is similar to the 

transmitter with vertiosl loop,&direction-finding equipment in the above 

description. The transmitter was operated on a frequency of 55 kilocycles. 

The lines out for the survey consisted of three base-lines f&&t-west) with 

north-south cross lines spaced at 125 foot intervals except for a small 

area having cross lines 100 feet apart. Reading stations xere marked at 

w 
100 foot intervals on the lines, which were surveyed I~J chain and Brunton 

compass. The transmitter placements or 'set-ups' were usually 250 to 3pO 

feet apart on the lines end from IO to I%were made with the direction- 
readings 

*Ir finding equi.Ixnent for each 'set-up' of the transmitter. 
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RlETJLTS AND BECOL@ENDAl"IONS 

Seventy percent of the area surveyed gave negative or nearly 

negative results. Map $1-2 shows the areas surveyed and the anomalies 

discovered. Ground was surveyed both north and south of the fault 

shown on this nrap , with negative results on the south side. 

The anomalies A, B, C, D, E and F found north of the fault were 

found to have fair strength but continuity was not good in any of 

then. However, it is the intention of the owner to continue geophysical 

surveying this coming winter and spring, northwest of the area containing 

msxilies A, B, G, D, E, and F. It would appear that Kindle, E. D.(G.S.C 

Memoir 223, revised edition, 1954) has g&ann an accurate procedure for 
pages 17 and 19 

Irospectingthe area. The above named anomalies seem likely to be branch 

fissures to the fault southeast o,f thera, and definitely contain interaet- 

ing mineralization in and close to the 100 foot Golden Wonder shaft. 

w No surface stripping will be done until further geophysical 

surveying is continued north and west of the section containing the 

anomalies A; B, C, D, Y end F in the hope thut anomalies having greater 

promise may be found adjacent end north of the fault. The central sections 

of anomalies D end E and the southern section of anomaly F between points 

113 and 116 warrant preliminary stripping which will be done next season 

after the ground to the northwest has been surveyed. 

c 
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