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ABSTRACT 

The growth of the mining industry in British Columbia in recent 
years has been mainly due to the development of large low-grade dissem- 
inated sulphide deposits. 
the exploration for deposits of this nature a r e  one. to detect large volumes 
of rock containing a low percentage content of total sulphide mineralization 
and two, to obtain some idea of the economic significance of the minerali- 
zation. 

The two problems faced by the geophysicist in 

Although the standard geophysical methods used in the search for 
disseminated sulphide deposits have been successfully applied, there a r e  
some aspects of the British Columbia deposits which create additional pro- 
blems for the geophysicist. A s  illustrated by the Brenda, Valley Copper 
and Lornex deposits, the lack of appreciable pyrite associated with the 
economic mineralization results in a low total sulphide content which in 
turn makes it difficult to obtain a diagnostic anomalous geophysical response 
even employing the Induced Polarization method. The rugged terrain and 
generally heavy forest  growth results in high cost for the use of the more 
powerful geophysical methods such a s  Induced Polarization. However, as 
illustrated by results from the Babine Lake area,  alteration and fracturing 
associated with the disseminated mineralization may lower the overall 
resistivity of the deposit sufficiently to allow detection using electromagnetic 
methods. 
situations renders its use practical, especially if airborne methods can be 
employed. 

Although limited in application, the lower cost of EM in many 

The application of the various geophysical methods is illustrated 
by survey results from several  properties in British Columbia. 
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1. I N T R O D U C T I O N  

Within the last ten years  there  has been a tremendous growth in 
the mining industry of Brit ish Columbia. This growth has been largely the 
resul t  of the discovery and more  important, the successful development of 
disseminated sulphide deposits. A m o r e  appropriate t e r m  for these might 
be "open-pit bulk o re  deposits" in which classification can be included the 
deposits of Bethlehem Copper Corporation Limited, Endako Mines Ltd. , 
British Columbia Molybdenum Ltd . ,  and Granisle Copper Limited, all of 
which a r e  in production. Currently in various stages of development a r e  
the large-tonnage deposits of Brenda Mines Limited, Noranda's Newman 
Deposits, Stikine Copper Limited, Valley Copper Mines Limited, Highmont 
Mining Corporation Limited, Utah Construction and Mining Company, Lornex 
Mining Corporation Ltd. , Newmont Mining Corporation and others.  

The two problems faced by the geophysicist in the exploration for 
deposits of this nature a r e  one, to detect l a rge  volumes of rock containing 
a low percentage content of total sulphide mineralization and two, to obtain 
some idea of the economic significance of this mineralization. The following 
brief case  histories will i l lustrate how geophysics has been applied and 
some of the problems encountered in Brit ish Columbia. 

11. T H E  B R E N D A  D E P O S I T  

The history and development of the Brenda Deposit in the Okan- 
agan Lake dis t r ic t  near  Peachland, Brit ish Columbia, typifies the recent 
successful exploration for ,  and development of, disseminated sulphide de- 
posits in Brit ish Columbia. Scheduled to go into full production in the fall 
of 1969 at a planned capacity of 24 ,  000 tons per  day, Brenda has estimated 
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reserves of approximately 175 million tons, grading about 0.2% copper 
and about 0.05% molybdenum. 
pit mines in Canada, but also one of the lowest grade mines in the world. 
There is no question that the development of the Brenda deposit gave a 
great deal of impetus to the work that has led to the discovery and devel- 
opment of subsequent low grade sulphide deposits in B. C. 

This will make it one of the largest open 

From a geophysical standpoint the significance of Brenda has 
been the successful application of the Induced Polarization method, and its 
ability to detect very low concentrations of metallic sulphide mineraliza- 
tion if  the proper geological conditions exist. A t  Brenda the total metallic 
sulphide content of the deposit is  between 1% and 1.112% by weight and less  
than 1% by volume. 
restricted to chalcopyrite and molybdenite, with only minor pyrite, and is 
therefore of economic interest. 

However, this sulphide mineralization i s  largely 

The presence of copper-molybdenum mineralization on the Brenda 
property has been known for many years,  being described in Geological 
Survey of Canada Memoir No. 243, 1947, based upon investigations in the 
summer of 1944. 
and molybdenite and occurring near the centre of the present Brenda pit, 
was worked for several years in the 1940's. 
out in 1955, 1956 and 1957 by Noranda and Kennecott which indicated wide- 
spread, low grade mineralization. 
was a limited IP survey which was one of the first surveys employing the 
variable-frequency method to be carr ied out in Canada. 
study of the results of the 1957 IP survey which indicated a weak anomalous 
response from the areas of mineralization, a substantial IP programme was 
carr ied out in 1965 and 1966 a s  par t  of the re-evaluation of the Brenda 
Deposit. 

A narrow quartz vein, well mineralized with chalcopyrite 

Extensive work was carried 

Included in the 1957 programme of work 

Based upon a 

In Figure 1 is presented a plan of the a rea  of mineralization at 
The individual IP anomalies a r e  indicated, a s  well as  an outline Brenda. 

of the over-all anomalous IP zone. 
outline of the mineralization. 
based upon an economic cut-off and does not represent a sharp discontinuity 
in the presence of sulphides. 
IP survey zone fits very closely to the outline of the economic mineralization. 
Sulphide mineralization does correlate with the northeast, northwest and 
southeast extensions of the IP zone, but it is not of current economic interest. 

Superimposed on this is the approximate 
It is important to note that this outline is 

It can be seen from the figure that the anomalous 

In Figure 2 a r e  illustrated the results of the IP survey on Line O t O O .  
The IP anomaly centred at 4W to 8W and extending from 4E to 18W, although 
weak, correlates very well with the mineralized zone. The apparent res is-  
tivities a r e  quite uniform with a slight low correlating with the area of interest. 
This is indicative of the freshness of the granodiorite and lack of alteration. 
The anomalous Apparent Frequency Effects and Apparent Metal Factors a r e  
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low in magnitude with values of about th ree  for  the former  and about ten 
for the latter being significant. 

The resul ts  of the IP survey on Line 8s ac ross  the mineralized 

The edge of the anomaly is quite 
zone a r e  presented in Figure 3. Again the IP anomaly cor re la tes  very well 
with the zone of concentrated sulphides. 
sharp on the west side, but l e s s  distinct to the eas t  suggesting a m o r e  grad- 
ual decrease in sulphide mineralization in this direction. 

The frequencies employed for the survey data presented in Figure 2 
for Line O t O O  were 0. 31 Hz and 2 . 5  Hz while for most  of the data in Figure 3,  
for Line 8s they were 0. 31 HZ and 5. 0 Hz. 
erally higher values of Apparent Frequency Effect and Apparent Metal Factor 
obtained on Line 8s. 
to the west of station 0, i. e . ,  the diagonal line of Apparent Frequency Effects 
3.  5, 3.0, 3. 2, 3. 0 ,  and to the west, was obtained employing frequencies of 
0. 31 Hz and 5. 0 Hz; while the data to  the east ,  i. e . ,  the diagonal line of 
Apparent Frequency Effects 3. 0, 3. 0,  3. 0 ,  5 . 0  and to the east ,  was obtained 
employing frequencies of 0. 31 Hz and 2 . 5  Hz. This change of frequency 
interval would partially account for the lack of uniformity of anomalous values 
ac ross  the mineralized zone. 

This would account for  the gen- 

It is also interesting to note that the data on Line 8s 

A t  Brenda the granodiorite host rock has a uniform and low back- 
ground IP response,  permitting the detection of the weak anomalous response. 
Experience in the immediate a rea ,  however, has shown that the overall  back- 
ground IP response in the a r e a  of the Nicola Volcanic rocks to the west, and 
especially in  the region of the contact between the volcanics and granodiorite 
is so high that it would not be possible to detect the weak Brenda anomaly 
were  it in the la t te r  environment. The source of these anomalous effects 
is pr imari ly  pyrite and magnetite. 

In the Brenda deposit itself, the lack of pyrite with the economic 
mineralization resul ts  in  an anomalous IP response of relatively low magni- 
tude. However, this has also resulted in increased application of IP resul ts  
in  planning the dr i l l  programme since the strongest anomalous response r e -  
presents  the greatest  concentration of economic mineralization. Contouring 
of the IP data in plan form was an effective form of presentation in this sit- 
uat i on. 

Geochemical programmes,  both silt and soil sampling, were also 
car r ied  out on the Brenda property. Figure 4 shows the outlines of the con- 
centrated mineralization, the IP anomaly and the soil  geochemical anomaly. 
A s  seen in the figure there  is good correlation between the IP  and geochemical 
resul ts  
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111. T H E  H I G H L A N D  V A L L E Y  A R E A  

One of the most  significant steps in the recent trend to explor- 
ation for large low-grade mineral  deposits in  Brit ish Columbia has  been 
the successful and profitable operation at Bethlehem Copper Corporation 
Limited in the Highland Valley, which, since 1963, has become the pro- 
vince's largest  single producer of copper. 

However, now Bethlehem is to be joined by two other l a rge  devel- 
opments both in the Highland Valley, Valley Copper lying about 2 miles to 
the southwest and Lornex Mining Corporation about 4 miles  to the south. The 
relative positions of these deposits a r e  indicated on the aeromagnetic survey 
map of the a r e a  in Figure 5. 
eral-Provincial  survey and was flown by Lockwood Survey Corporation. The 
flight line interval is 1 / 2  mile with a survey altitude of 1000 feet. The 
Bethsaida Granite o r  Granodiorite within the Guichon Batholith is outlined 
by a well defined magnetic low, the l imits of which a r e  shaded in r ed  in the 
figure. The deposits of Valley Copper, Lornex and Highmont Mining all l i e  
on the northeast flank of this magnetic feature. Some geologists have pos- 
tulated an approximate north-south s t ructure  a s  indicated in the figure which 
would tie in the former  deposits with Bethlehem and the Krain and Trojan 
deposits to the north. I do not wish to become involved in a geologic discus- 
sion here ,  however, the magnetic data does i l lustrate the usefulness of 
systematically flown regional airborne geophysical surveys as an aid to 
understanding and mapping the geology. 

The aeromagnetic data forms par t  of the Fed- 

The Highland Valley disseminated sulphide deposits a r e  character-  
ized by their  overall  low metallic sulphide content. A s  in the case  of Brenda, 
there  a r e  only minor amounts of pyrite associated with the deposits resulting 
in  a total sulphide content of 1 %  to 3% a s  opposed to the 5% to 10% normally 
encountered in the typical disseminated deposits of the Southwest United 
States. This has  caused some companies whose geophysical interpretation 
is based upon c r i t e r i a  established in the Southwest to disregard weak IP r e s -  
ponses in the Highland Valley a r e a  which subsequently proved to be of econ- 
omic significance. In fact, there  is some concern amongst geophysicists as 
to our ability to obtain a diagnostic geophysical anomalous response, even 
employing IP, f rom the extremely low sulphide concentrations that a r e  now 
being considered of economic significance. 

In Figure 6 a r e  illustrated the resul ts  of an IP survey on Section 
15N, looking north, ac ross  the centre  of the Lornex orebody. The total 
sulphide content, p r imar i ly  chalcopyrite and bornite with minor pyri te  and 
molybdenite, is 1 - 1 / 2 7 ~  to 270. The announced r e se rves  of mineable o r e  a r e  
calculated at 300 million tons averaging 0. 42770 copper and 0. 04% molybdenum. 
The IP survey data i l lustrated a r e  f rom a survey car r ied  out by the geophys- 
ica l  staff of Rio Tinto Canadian Exploration employing a Seigel Mark IV t ime 
domain I P  unit and the three  electrode a r r ay ;  utilizing a = 200 feet, a = 400 feet, 
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and a = 800 feet. The survey data is indicated in profile form in the figure 
with the Apparent Chargeability in milliseconds at the top, the Apparent 
Resistivity in ohm metres  in the middle and the geologic section indicating 
the mineralized zone at the bottom. 
quite uniform for all three values of "a". 
decrease in values with the increasing thickness of overburden to the west. 
For  a = 200 feet a distinct low magnitude chargeability anomaly is indicated 
centred at about 10,100E and falling off gradually to the west as the t h i c h e s s  
of overburden increases beyond 75 feet. For  a = 400 feet a distinct charge- 
ability anomaly is indicated as starting at about 10, 200E and extending to 
8,500E. 
ness of overburden increases beyond 150 feet. 
above-background response where the depth to bedrock is about 250 feet. 
Employing a = 800 feet the eastern edge of the anomaly i s  not a s  distinct, 
however, the western portion is not as affected by the increasing thickness 
of overburden and the response actually increases to a peak at about 9,000E. 
It can be seen from the geologic section that there is a differentiation between 
the less  than 0. 5% copper and the greater than 0.5% copper with the latter 
lying along the west side of the o r e  zone. 
ization in the west portion of the zone somewhat counter balances the effect 
of increased overburden, thereby helping to increase the larger spacing 
Apparent Chargeability responses in this region. 

The Apparent Resistivity values a r e  
However, there is a general 

The magnitude of the anomaly decreases to the west a s  the thick- 
However, there is still 

The increase in sulphide mineral- 

Although an example is not available, it is understood that the 
anomalous IP  response over the deposit of Valley Copper Mines Limited 
has values of Apparent Frequency Effect, Apparent Resistivity, and Apparent 
Metal Factor almost the same as those shown earlier for the Brenda deposit. 
Recent figures for Valley Copper indicate a potential of 600, 000 tons per 
vertical foot of average grade 0.4% copper o r  better for a total tonnage of 
about 900 million tons. In both the case of Lornex and Valley Copper, the 
mineralization i s  more deeply buried than at Brenda, so that although a 
higher percentage total sulphide content is present the measured apparent 
I P  response is of the same order of magnitude. 

IV. T H E  P R I N C E T O N  A R E A  

Straddling the Hope-Princeton Highway approximately 10 miles 
from the city of Princeton, Newmont Mining Corporation of Canada i s  devel- 
oping disseminated sulphide deposits based upon redevelopment of the old 
Copper Mountain workings and the new Ingerbelle discovery. In Figure 7 
a r e  presented the results of a representative line of IP data across the Inger- 
belle Property which is typical of the response obtained. 
was carr ied out by Seigel Associates Limited employing a Seigel Mark IV  
time domain IP unit. 
with results from the newer Newmont type receiver. The equispaced three 
electrode a r r ay  was employed with a = 200 feet and a = 400 feet. The data 
is presented in profile form with Apparent Chargeability in milliseconds at 

The survey work 

The chargeability values should be doubled to compare 
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the top, the Apparent Resistivity in ohm-metres in the middle and a geo- 
logic section a t  the bottom. The two orebodies a r e  outlined and the lines 
indicate diamond dr i l l  hole intersections of grea te r  than 0. 3% copper. The 
country rock is dominately intermediate volcanics with minor pyroclastics. 
Only the copper zones have been indicated, however, these economic zones 
occur within a la rge  a r e a  of 3% and up disseminated pyrite mineralization. 
There is no significant increase in  total sulphide content in the copper 
zones and in fact it is more  common to have much less  total sulphides by 
volume within these zones. However, a close geographic association does 
exist  between the pyrite and chalcopyrite. Therefore the IP survey a r e a ,  
although not outlining specifically the economic mineralization, has indicated 
the general a r e a s  of interest .  

In the data presented in Figure 7 the Apparent Resistivity values 
for both a = 200 feet and a = 400 feet a r e  quite uniform being somewhat 
higher on the eastern end of the line and falling off gradually to the west. 
Fo r  a = 200 feet above background Apparent Chargeability response occurs  
f rom 2 W  to about 10E. The sharp strong anomalous response centred at 
about 5E is due to a narrow shallow zone of up to 5% pyrite. The a = 400 
feet  Apparent Chargeability data is more  representative indicating above 
background response f rom 8 W  to about 18E. There is no significant increase 
in  IP response over the two copper zones, with a chargeability low associated 
with the eastern zone. 

V. T H E  S M I T H E R S  - B A B I N E  L A K E  A R E A  

Since the ear ly  1960's there  has been continuing exploration acti-  
A l a rge  p e r -  vity in the Smither 's  a r e a  for disseminated sulphide deposits. 

centage of this activity has been centred in the Babine Lake a r e a  to the north 
and east  of the town of Smithers. In November 1966 production s tar ted at 
Granisle Copper Limited on McDonald Island in Babine Lake; grade of the 
deposit being 0. 53% copper. 

To the north of Granisle and located on the Newman Peninsula, the 

Although it is classified a s  a disseminated sulphide deposit, grade 
Newman Deposit of Noranda Mines Limited i s  quite unique from a geophysical 
standpoint. 
of copper being of the order  of 0. 5o/c, it was diamond drilling based upon com- 
bined Self Potential and Electromagnetic anomalies which led to its discovery. 
In Figure 8 a r e  the resul ts  of the Electromagnetic Survey on Line 22N and 
Line 24N across  the Newman deposit. The survey was car r ied  out employing 
the JEM o r  Crone "Shootback" method, which i s  an in-line, dip-angle-measure- 
ment, transceiver method developed by Noranda Mines Limited and Crone 
Geophysics. 
and Line 22N a r e  typical of the response of a conductive source of greater  
width than the coil separation which in this case  is 200 feet. The combination 
of fracturing, alteration and the fact that the mineralization at  Newman is, in 

The large negative angles over the sulphide zone on Line 24N 
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many cases ,  interconnected along f rac tures  produced a sufficiently low 
resist ivity to be detectable by the electromagnetic method. 

F rom the rat ios  between the 480 Hz response and the 1800 Hz 
response it can be seen that the source has a poor conductivity, of a nature 
which is normally associated with conductive overburden. In the lower pa r t  
of Figure 8 a r e  the resul ts  of the electromagnetic survey on Line 70N. The 
anomaly is similar to that obtained on Line 24N over the sulphide zone. 
However, drilling indicated the source of this anomaly to be 150 feet of clay, 
the conductivity being about the same as that of the sulphides on Line 22N 
and Line 24N. 

F o r  those who a r e  not familar with the "Shootback" method, Figure 
9 i l lustrates typical resul ts  ac ross  a ver t ical ,  narrow, massive sulphide 
conductor. This is the ideal type of EM anomaly source and produces the 
most  diagnostic anomaly pattern. 

Subsequent to the discovery, the IP method has been employed in 
the a r e a  of the Newman Deposit. 
of sulphide mineralization which were not detected by the electromagnetic 
method, either due to masking by depth of overburden o r  insufficient r e s i s -  
tivity contrast. These resul ts  have changed the overall  geologic picture f rom 
one of an isolated zone of economic sulphide mineralization to one of a la rge  
a r e a  of sulphide mineralization, mainly pyrite, in which occur isolated a reas  
where sufficient copper mineralization is present with the pyrite to be of 
economic significance. 
covery d more  ore .  

The IP survey work has outlined la rge  zones 

However, the IP work has not a s  yet led to the dis-  

The initial IP work was ca r r i ed  out in 1964 by Canadian Aero Min- 
e r a l  Surveys employing time-domain IP equipment. The resul ts  of the survey 
on Line 20N and Line 24N a r e  indicated in Figure 10. The survey was carr ied 
out using the three electrode a r r a y  with a value of a = 200 feet. On both lines 
there  is a distinctly anomalous IP response over the economic sulphide zone 
and the uneconomic sulphides, mainly pyrite,  to the west. Apparent Charge- 
ability values of 30 to 50 milliseconds a r e  indicated over the mineralized 
zone. 
the alteration and fracturing associated with the economic mineralization. 

The sharp fall-off in values of Apparent Resistivity a r e  indicative of 

In 1966 further IP surveying was car r ied  out employing the var ia-  
able-frequency IP method. 
200 foot dipoles and frequencies of 0. 31 Hz and 5. 0 Hz a r e  indicated in Figure 
11. 
sulphide zone. 
2. 6 ohm feet/2 TT , indicate the alteration and fracturing, and resultant increased 
porosity, associated with the economic mineralization. To the west, the IP 
anomaly i s  still quite strong over the zone of uneconomic mineralization. 

-The resul ts  of a survey on Line 22N employing 

A very strong and distinct IP anomaly is indicated ac ross  the economic 
Again the very low values of Apparent Resistivity down to 
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Although the lines a r e  somewhat displaced and the boundaries of 
the mineralized areas  a re  not exact, there i s  good correlation between the 
results from the two types of I P  surveys. The low resistivities measured 
also indicate why the electromagnetic method was successfu1. 

The plan illustrated in Figure 12 i s  from another property in the 
Babine Lake area.  
survey followed up by prospecting and limited diamond drilling, copper 
mineralization of possible economic iditerest was discovered, An IP  survey 
of the area was carried out and outlined a large area of overall high I P  r e s -  
ponse. The zone of strong IP  anomalies on the east side of the map area i s  
due to heavy pyrite mineralization. 
the contoured results of a ground magnetometer survey. 
a r e  in gammas and represent the variation of the vertical magnetic field. 
was inferred from early drilling results that the magnetic anomalies quite 
effectively outlined the areas  of concentrated chalcopyrite mineralization 
within the large mineralized area,  and this became the basis for planning 
the drill programme. 
e ra l  association which caused the magnetic anomalies, however, this asso- 
ciation was not assumed prior to drilling the magnetic highs 

As a result of a regional geochemical stream sediment 

Superimposed upon the IP  results a r e  
The contour values 

It 

Detailed geologic study of the core indicated the min- 

VI. T H E  G A L O R E  C R E E K  C O P P E R  D E P O S I T S  

The Galore Creek copper deposits being developed by Stikine Copper 
Limited a r e  situated in the Stikine River district, 640 miles northwest of 
Vancouver. The ten deposits a r e  distributed over an area 3.5 x 2 miles and 
through an elevation range of 4 ,000  feet. 
common to both the porphyry copper type of mineralization and pyrometaso- 
matic deposits. Both geochemical and geophysical methods were used in the 
exploration and development of these deposits. 
employed were magnetics and induced polarization. 

They share many of the features 

The main geophysical methods 

Both airborne (helicopter) and ground magnetometer surveys were 

In particular the magnetic data indicated 
carried out. The magnetic results, although not being a direct indicator, did 
assist  with interpreting the geology. 
the N20°E trend which is  one of the most striking features shared by many of 
the depo sit s . 

The IP  method proved very useful a s  a direct indicator although in 
many cases the stronger IP  anomalies were due to disseminated pyrite. 
Figure 13 a r e  presented the IP  and magnetic data and the approximate geologic 
section for Line 200N. 
geologic section. The ore zone, consisting of pyrite, chalcopyrite and bornite 
for a total sulphide content of greater than 570, occurs in intermediate and dark 
syenite porphyry and is centred between 180E and 185E. 
the ore in the figure a re  only approximate and in actual fact there a re  barren 

In 

In the lower portion of the figure is  the schematic 

The boundaries of 
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dikes within the mineralized zone. 
occurs fine grained, barren syenite porphyry, while to the east there is  a 
narrow zone of pyrite and minor chalcopyrite, less  than 3% total sulphide. 
The rocks between this mineralized zone and the metamorphosed volcanics 
to the east a r e  a dark syenite porphyry. The volcanics starting about 201E 
and extending to the east  contain between 3 - 5% pyrite. This section is by 
no means detailed, however, it does indicate the major features of geophys- 
ical significance. In the upper portion of the figure is a profile of the rela- 
tive vertical magnetic field in gammas as obtained from the ground magne- 
tometer survey. 
direct indicator of the sulphide mineralization, although as  mentioned pre-  
viously it did assis t  with the geologic interpretation. 

To the west of the ore  zone boundary 

The magnetic data indicates that it was of little use as a 

Beneath the magnetic data, the anomalous IP responses obtained 
on lines approximately along the section a r e  indicated. 
obtained in different years and employing different frequencies and dipole 
sizes. 
foot dipoles, four dipole separations (n = 1, 2,  3, 4) and frequencies of 0. 31 
Hz and 5. 0 Hz. 
top of the figure in the form of solid or  dashed lines depending upon the dis- 
tinctiveness of the anomalous response. 
employing the 400 foot dipoles a r e  indicated in Figure 14. With the 400 foot 
dipoles a complex anomaly is indicated from 180E to 190E which correlates 
with the ore  mineralization and the associated pyrite to the east. A second 
irregular anomaly pattern, extending from 200E to at least 210E, corre-  
lates with the pyrite in the metamorphosed volcanics. 
presented the IP survey results in the a rea  of the ore  zone obtained using 
400 foot dipoles and frequencies of DC and 5. 0 Hz. 
lation between the Apparent Resistivity values obtained in both surveys and 
the increase in magnitude of the Apparent Frequency Effect is of an amount 
to be expected from the increased frequency separation. 

The IP data was 

The initial survey work was carried out in July 1961 employing 400 

The IP anomalies indicated by this data a r e  shown a t  the 

The actual IP results obtained 

In Figure 15 a r e  

There is excellent corre-  

In July 1962 the same line was surveyed utilizing 100 foot dipoles 
The IP anomalies indicated by this and frequencies of 0. 31 Hz and 5. 0 Hz. 

data a r e  shown in Figure 1 3  just below the anomalies for the 400 foot data. 
The survey did not extend far  enough to the east to cover the pyrite mineral- 
ization within the volcanics. The actual IP data obtained employing the 100 
foot dipoles is indicated in Figure 16. There is  a distinct anomaly indicated 
between 179t50E and 184t5OE which correlates with the ore  mineralization. 
Weaker anomalous response occurs from 184t50E to 187t50E which would 
correlate with the less than 3% sulphide mineralization lying to the east of 
the ore  zone. 
to the east to t raverse  the pyrite in the volcanic rocks starting at 202E. 

A s  mentioned above, the survey line did not extend far enough 
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VII. SUMMARY 

The preceding case histories from various a reas  in British Colum- 
bia have indicated the usefulness of geophysics in the search for disseminated 
sulphide deposits in the province. 
disseminated sulphide deposits nor to give a detailed case history of the de- 
posits considered. 
for regional exploration utilizing airborne magnetic and radiometric methods. 

No  attempt has been made to cover all  the 

A paper in itself could be prepared on the use of geophysics 

However, it is  felt that the cases from the Brenda Deposit, High- 
land Valley Area, Princeton Area, Smithers -Babine Lake Area, and Galore 
Creek Area give a representative cross  -section of the various types of si t-  
uations encountered in British Columbia. 
fuller descriptions should be given of the use of geophysics a t  Valley Copper 
Mines Limited, Utah Construction's Vancouver Island deposit, which is sched- 
uled for production in 1971 with announced reserves of approximately 280 
million tons grading 0.5270 copper and 0.02970 molybdenum sulphide, and the 
recent development of Gibralter Mines Limited north of Williams Lake. 

As information becomes available, 

. 
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