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FINANCIAL STATEKENT 

wages & S.ades 

Costs Directly Applicable 

Geochem. San&e Analysis 

Contracters Fees: 
T, Connors D,D. Co. 

T. Stoat (Sulldozing) 

Burrows Geophysical Co, 

Hunting Surveys Corp. 

Supervision: 
Dr. J.A. Gwer (Geology) 

C.J. Sellivan (Geology) 

Dc Kansan (l&w.) 

Consultants* 
F.F. Clark (Geochem.) 

H.Ei Hawkas:(Geoohemi) 

R. Holmer (Geophys.) 
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BUll- 
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#25622.00 $1265iOO 83126.00 $4732.00 SlR28.00 $560,00 56000,OO $6666.00 $2245. ~ 





KENNCO EXPLORATIONS, (WESTERN) LIMITED 

Report on the 

Geological, Geochemicdl and Geophvsiaal Surveys 

on the F. H. Group 

INTRODDCTION 

This report deals with work done on the F.H. claims situated 
approximately 6 miles N.N.E. of Primeton, B&., by KSMCO Explorations, 
(Western) Limited during the period June 12, 1959 to November 9, 1959. 
Work included geological, geochemical, geophysical surveys, diamond 
drilling and bulldozer cutting. 

Geological mapping was done by C.S. Ney, E-A. Lawrence and 
J.M. Anderson with occasional assistance by W. Christian, G. Davies 
and T. Carpenter. Geochemical surveys were done by HI Goddard and 
B. Gorge& with ocoasional assistance by L. DeBriske, G. Davies, 
W. Christian, D, Roadhouse and G, Rayner, Induced Polarization surveys 
were done by D. Hansen, R. Roadhouse, F. Bara, H. McGladdery and N.R. Wright. 
Line cutting and ahaining was done by J. Barakso, D, Roadhouse, G. Delane, 
G. Antenbring, A. Drunmondrznd G. Bara as well as acme of those mentioned 
above. As work progressed the number of men and variety of duties 
necessarily changed. ~11 work, except geophysical surveys, was under 
the supervision of C.S. Ney and J.M. Anderson. D.A. Hansen supervised all 
geophysical work and personally conducted the induced polarization survey. 

Consultation on geological work was by Dr. J.A. Gower and C. J. 
Sullivan; on geoahemical work by Dr. H.E. Hawkes and F. F. Clark; and on 
the geophysical work by R. Holmer. 

Diamond drilling was conducted by T. Connors Diamond Drilling 
Ccmpany with a helper ( F. Bara) provided by Kennao. Bulldozing was done 
by T1 Stout of Princeton, B.C. with swampers and flagmen provided by Kennco. 
Seismio refraction surveys were done by Burrows Geophysiual Company of 
Spokane, Washington. 

Aeromagnetic Surveys were conducted by Hunting Surveys Corporation. 

LOCATION AND ACCESS 

The property is centered at about latitude 49'32'N, longitude 
120'27'W. near Jura Station on the C.P.R. about 6 miles N.N.E. of Princeton, 
B.C,, Elevations range from about 2500' to 4100' a.s.1. with topography 
mainly gently rolling. Most of the area in the southwest is fairly open 
rangeland while the area to the northwest is steeper and more heavily 
wooded with pine and fir. 
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A good gravel road frcen Princeton through Osprey Lake to 
Sumnerlaud passes through the property and this combined with ranch 
and logqing roads gives good access to most of the area, 

CONTROL LINES 

To provide control for all subsequent detailed surveys a grid 
systma of lines was cut and picketed by chain and compass at 400-foot 
intervals in a north-south and east-west direction. Stations were placed 
at loo-foot intervals along these lines, The total cost of line cutting 
was $1191.00 This amouzt was proportioned equally to geology, soil 
sampling, induced polarization and magaetczneter surveys and thus fi298.00 
was applied to the cost of these surveys and is contained under the 
heading 'Direct Costs Applicable'. (See finanaial statement, page 7.) 

GE0LuG1cAL SURWY 

Method: 

The entire claim group was zutpped geologiaally and mzue mapping 
was done outside of the group boundary. Grid lines were utilized where 
possible but a general pauoity of outcrop necessitated much reconnaissance 
type mppfw. A 1000 scale topographic zap was compiled coveting most of 
the claim area by Photographic Surveys Corporation and this was used in 
conjunction with air photoa for mapping. A 400 scale map was produced 
from the 1000 scale map for mapping areas of more abundant outcrop. 

In mapping, attention was given to rock type, structure, alter- 
ation, brecciation and type and grade of mineralization. A thin-section 
study was made of several rock specimens. 

Rock types encountered in the mapping included the following: 

Princeton Sediments - generally shales, arkoses and 
sandstones of probable Mioaene age 
Princeton Basalt8 - associated with the above sedi- 
ments and noted northwest of the claim group. 
Coast Intrusions - which include the following typesr 

Osprey Lake Granodiorite - composed largely of quartz, 
plagioclaase and orthoclase. Generally coarse grained 
and of Jurassic age. 
Granite Porphyry Dykes - probably a finer-grained 
ecruivalent of the Osprey Lake granodiorite. 
S&mers Creak Intruaivas -medium grained monzonite, 
diorita and gabbro of uncertain age. 

Nicola Volcanics - andeaites, dacites and tuffs of 
Upper Triassic age. 



General Geology and Struoturer 

The general trend of the rocks in the area is from southeast to 
northwest with a slight bulging to the northeast. Attitudes in Elicola 
volcanics suggest a gradual swing frcm northeasterly to northwesterly 
strikes probably oonforming to the Osprey Lake granodiorite aontact. 

Ths central part of the olaim area is underlain by a band of 
Nicola Group rocks (dacftes and andesites). These are in contact with 
the Osprey Lake intrusive body which lies to the northeast. The aontact 
follcws the lower part of Hayes Creek and swings northwest crossing 
Christian Creek near the railroad, Rocks to the southwest of the volcanic6 
are the overlying Princeton sediments which, in this area, form the north- 
eastern rim of the Princeton sedimentary basin. 

Shearing directions are generally northeasterly and northwesterly. 
Minor granite porphyry dykes were noted in Nioola rocks near the main 
granodiorite contact and scme small basic dykes with minor secondary 
copper mineralization, striking northeasterly to northwesterly, were scan 
to cut both Nicola volcanias and Osprey Lake granodiorite. 

A small area of intrusivea ranging from monzonite through diorite 
to gabbro are in evidence along the railroad cut northeast of Christian 
Creek, lying between the 
Summers Creek intrusives( 

olcanios and the granodiorita. These are termed 
li ) and their age or ages are questionable" 

Because a large portion of the claim area is devoid of outcrop 
approximately one-half of the total cost of the geological survey was 
applied for assessment credit, and this amount ($1,265.00) was applied 
to 11 claims containing the highest aoncentration of outcrop. (Plate 3). 

w 

w 

I 

GEcCRRMICALfRJRVRY 

Method: 

Soil samples were taken over the (pid area at lOO-foot intervals 
by means of iron bar and soil auger. Samples were placed in paper bags 
and sent out for total copper analysis. Soils encountered included 
boulder filled glacial till, blaok loam, sandy loam and weathered broken 
bed rook material, Samplers attempted to sample a aorzzon soil horizon 
and kept fairly d&ailed notes on the typa of material collected. In 
heavy boulder-ridden areas considerable difffaulty was encountered, A 
pilot hole made by iron bar prior to augering was often found necessary. 
On the average samples were collected from a depth of about 2 l/2 feet 
or more. 

Samples were analyzed in Vancouver using the Rot Nitric Acid 
Extra&ion method for total copper content. A total of about 1267 samples 
were taken and analyzed. 

(1) G.S.C. Memoir No. 243 by R.&A. Rice, 1947. 
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PUZPXe: 

Soil sampling was undertaken to outline areas of anaealoua copper 
in soils and help delimit target areas. 

Interpretation: 

Soil sample analysis gave values ranging from about 10 to 2200 p.p.m. 
total copper” Values greater than 100 p.p.m. were considered anomalous. 
No distinctly anomalous area was outlined but several diecoztinnous anomalies 
with peaks of greater than 1000 p,p,ra. were found to lie near the dacite- 
andesite contact. (Plate 4) 

GEoPHYSIcALSuRVEYS 

Induced Polarization: - Method 

Induced Polarization effeota occur when there is a change in the 
method of electrical condwtion in the grouud. In ordinary earth materials 
conduction is by ions. Sulfides, native metals, graphite, magnetite, and 
other minerals with metallic lusters ezhibit metallic conduction or con- 
duction by electrons. If conduction path8 through the earth involve both 
types of conduction and direct current is used, the metallic conductors 
become blocked or polarized just as the electrodea in an electrolytic cell 
beconw polarized. This effect is htown as interfacial polarization, over- 
voltage, or double-layer charging. Polarization does not oucur with 
alternating current and the resistance of paths Involving sleotronic con- 
ductors is acaordingly less with alternating current than with direct 
current, 

This effect is utilized in prospecting by making standard Besist- 
ivfty measurerents first wing direct current and then using alternating 
current. A deoreasa in apparent resistivity with the alternating current 
measurement is an Indication of the presence of metallic conductors. 

Two quantities are obtained frcsa field measurertents-the DC apparent 
resistivity designated PDC and the AC apparent resistivity designated WC. 
The units of both of these quantities are ohm-feet divided by 2% From 
PLYC and ?AC two additional quantities are computed. These are the Percent 
Frequency Effect, PFE, and the Metallic Condwtion Factor, K!F. 

PFE.= PbC *AC 
PAC 

and 

ICF- PFE x 109 
Pit 
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These two quantities are studied uith the IC resistivity in arriv- 
ing at an interpretation. The Percrant Frequenay Effed mu& be sigaifioantly 
greater than (a) instrumental precltion and (b) baokgrouud frequeacy effects 
of the area in order to be aousidered as indicative of metallic conduction. 
In smae cases only PDS and the MCF are presented in the data. It must then 
be established that the values given for the KF are based upon signifiaant 
frequency effects. Anomalous values of the MCF are considered to indicate 
metallfc conduction, which may or may not consist of eaonmia mineralization. 

The method of presenting data is illustrated on the attached 
drawing. The end-on electrode arraugemnt is used with aurrent applied to 
the earth through a long wire grouzded at both en& of interval "a". The 
receiver consists of a suitable voltmeter g-rmuded at both ezds of interval 
"C" . In practice the intervals a, b, c, .,... etc. are equal and vary from 
100 to LOO0 feet, depending ou the problem at hand. With the Sender across 
interval "a" and the Receiver across interval "c", the values of the,KF 
are plotted at the point "a,~" below the reference line and PJXJ is plotted 
at point "a,o" above the reference line. Points "a,c" are determined by 
the interseation of 45" diagonals drawn from the mid-points of Sender aad 
Receiver intervals. The next reading would be taken with the same Sender 
position but with the receiver advanaed to interval Rd", Tho data for this 
arrangement is plotted at points "a,&". The Receiver is stepped outward 
until the observed voltage is too mall for a reliable reading, The Sender 
is then advahced to interval “b” and the procedure with the Receiver is 
repeated. 

The values plotted at the various points are then contoured. Per- 
cent Frequency Effects, if showa, appear a8 superncripts to PDC and are 
not contoured. The reference line on the drawing represents the line of 
electrodes on the gxmud. Eleatrioal changes in the gxouad at increasingly 
greater distazoes away fram the electrode line are ixiioated by the behavior 
of co&ours parallel to and away frm the reference line. Lateral electrical 
ohaages along the line of electrodes are indicated by coutours along the 
direction of a 45" diagonal. 

As with other geophysical methods, ezperienoe is an importaut faotor 
in the deductiou of a valid interpretation. 
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Field Eouiment~ 

Thequipaentusedwas designedand conatructedbythe Geophysics 
Division of Bear Creek Mining Caapany in Denver, Colorado. 

Purposes 

The puxpose of the induoed polarization work on the F.W. claims 
was two-fold. Part of the work was to define the extent of m&hi& 
mineralization. For this purpose SOO-foot dipole spreads were used for 
a higher degree of target resolution. Additional lines run uith 400 and 
500-foot dipole spreads were carried out to rapidly ezasdne the ground 
adjacent to the mineralized area. 

Interpretation: 

Interpretation of I.P. data is neoessarily subjective and based, 
therefore, on past observations and ezperienoe of known mineralization. 
By these standards, then, the ancssaliez noted on the F.H. claims are 
classified as weak-questionable, weak, and moderate. The induced polar- 
ization data are presented on Plate 6 and on line profiles. Weak-questionable 
anasalies are indicated by a dashed line and interrogation mark, ueak 
ananalies by a dashed line, and zoderate anaoalies by a solid line. The 
M.C.F. values partially enclosed by a heavy line represent values derived 
fran P.F.E.‘s of 5 to 6 inclusive, up to about twice the background noise. 
M.C.F. values, derived frcm P.F.E.@s of 9 and above are oompletely enclosed, 
The results of an interpretation of the induced polarization data are 
tabulated in Table 1 and suamarfzed on Plate 6. 

On the profiles a dash in the M.C.F. number field indioates that 
a DC reading was unobtainable beoause of a low signal to noise ratio. The 
oorresponding resistivities are cossputed froz AC signals assuudng a zero 
PFE. 

A total of 98,200 feet of line w&s covered by I.P. survey at a 
cost of 84732.00. ‘Ihis axaount was applied proportionately to those 
claims involved, (Plate No. 6). 

bAGi?EI\IWSTER SURVEY 

Methodr 

The zain grid area was surveyed by the Asks&a torsion zagnet- 
aaeter which zeasures the vertioal wnponant of the earth’s magnetic field. 
Lines 16R and UE were established as oontrol base lines and base station 
values were determined by repetition, every 400 feet along these two lines, 
at their lnterseation with other grid lines. Readings were then taken at 
loo-foot intervals over mast of the grid. (Plate 5) 

The rnagnetcmeter survey was conduated aa part of the into ated 
exploration program and to determine whether or not the minerali% er wne 
had a distinat magnetic expression and if so, to further datermine its extent 
and intensity. 
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Interpretation: 

The gridded area of interest gave no definite diagnostic 
indications but an area of higher intensity was indicated between about 
24N-2OW and Christian Creek, and a second and scenewhat broader "Ngh" area 
was noted to cmmence imediately north of Christian Creek and centered 
roughly on the northern end of line SW. These are believed due to basic, 
magnetite-rich volcanics and basic intrusive rook types. (Plate 3) 

. 

u 

SEISMIC SURVEY 

Methodr 

The seismio method for determining thickness of overburden and 
depth of bedrock is based on the measurement of the velocity of a seismic 
wave front passing through the earth. Ordinarily, such a ware front is 
generated by ezploding a small dynamite charge, 

After the explosion, the arrival of a refracted wave front is 
picked up by the seismometer. The mechanical earth-motion is ahanged to 
an electrical impulse or signal, which is transmitted by means of a cable, 
to an amplifier. The signal is amplified and transmitted to the galvan- 
ometer, where it is recorded. 

Figures 1, 2 and 3 illustrate a typical seismograph set-up or 
"spread“, showing the seismometers placed in progression at predetermined 
intervals away from the point of ezplosion, or shotlpoint. The reaording 
aparatus is usually set up near the shot-point. A small charge of dynamite 
is placed in a shallow bored hole and tamped with dirt. When the charge 
is exploded, the exact instant of the ezplosion is recorded on the 
oscillog~am (Figure 2) as "shot time" ox "Time Break", The energy fizz 
the explosion radiates in all directions. Figure 3 shows the direat and 
refracted paths of the energy or wave front. The direct or horizontal 
wave reaches the seismaneters nearest the shot-point immediately through 
the low velocity overburden because of the short travel path, As the wave 
front progresses domnward, it soon reaches bedroak which is muah more dense 
in its composition and has a much higher velocity. This change in media 
causes SW of the energy to be refraated along and through the bedrock. 
Because of the higher velooity the travel time is greatly accelerated and, 
consequently, the refracted wave will soon overtake and pass the horizontal 
wave. It may be noted in Figure 3 that this oacurs at Station 4. Until 
this time, all that has been reaorded is the travel time of the wave through 
tha overburden. Now that the refracted wave has passed the horizontal 
wave, Stations 5 through 12 will record only the refracted wave from the 
bedrOCk, 

Figure 2 represents an aatual oscillogram, or reaord. The vertical 
lines are for timing and each division is "01 second, The heavy horizontal 
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lines are the galvanaaetsr traces. When the wave front arrives at the 
various stations, it is recorded iastautaneously and shown as a break in 
the continuity of the galvananeter trace. The traces still continue, but 
they are of such a&itude that they cannot be seen on the record for 
approximately $3 second. This amplitude is the result of the arrival of 
secondary wares. The first arrival information is all that is necessary 
for the computation of bedrock depth. 

The record is developed in a few seoouds after the recording, 
and is available for immediate study. The "first arrivals" are measured 
in tims froea the "shot time". These times are then plotted ou graph paper 
to form a TIME-DISTAWCE Curve, as illustrated in Figure 1. With this 
curve, the velocities can be accurately determined by x/t, with Rxn as 
the Distance and "tM as the Time. Also, the exact point where the refracted 
wave overtakes the horizontal wave may easily be measuredr This is commonly 
referred to as the critical distance, and is measured in feet. 

When these factors are known, the thickness of the overburden or 
depth to bedrock may be determined by the formula: 

z= xc .Vl 
-i- 1’ 

- vo 
Vl + vo 

Z is the thickness of the overburden in feet; Xc is the critical 
distanue in feet8 Vl Is the velocity of the bedrock in feet per second; and 
Vo is the velocity of the overburden in feet per second. 

By a similat line of reasoning, thickness of deeper layers can be 
computed. For example, if an additional layer was present between the 
werburden and bedrock, the time-distanae curve would consist of three 
straight lines, each indicative of the velocity of the material the wave 
passed through. 

Stated briefly, the assumptions on which refraction calculations 
are based are8 

1. The velocities in oucoessive &rata increase as the depth 
increases. 

2. The materials of the strata are such that the velocities in 
any direction are the same, i.e., the velocities are constant throughout 
each stratum. 

3. The strata are sufficiently thick. 
4. The boundaries between the strata are planes, 

If these conditions are satisfied, the travel-time curve will 
consist of straight line segments having sucaessivaly decreasing slopes, 
In practice, these conditions are rarely, if ever, satisfied. 
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Field Euuipnentr 

The equipment used for this survey was a Twelve Channel Portable 
Refraction Seismic Unit, 

PuIpWe: 

A seismic refraction survey was perfomed over a relatively mall 
portion of the F.H. claims near the west end of Line EN to try and determine 
the thiaknesa of the Princeton sedimentary rocks thought to overly Nicola 
volcanios in this area, 

Interpretation: 

Preliminary testing indicated that the Princeton sediments had 
a variable mloaity of frem 4,100 to 8,500 feet per second. Tests over 
Nicola volcanics indicated a velocity of about 10,400 feet per second, and 
the indicated velooity of the alluvium was 2000 feet per second. 

Interpretation of the seismic data indiaated a small thickness 
of Princeton sediments and contrasted greatly with the interpretation from 
induced polarisation work, Very low resistiritias by later ieduoed polar- 
ization work indicated a mu& greater depth. It is possible that the 
seismic epreade were not great enough to sample the Nlcola contact and 
that the interpreted wntaot may hare been the water table or the top of 
the Princeton sediments under the alluvium. (Plate 7) 

AIRJBRNE GROPHYSICALSURVFX 

Method: 

The survey wae conducted by Hunting Survey Corporation Ltd. in 
March 1960 for Kennco Explorations, (Western) Limited using an Anson 
aircraft equipped with magnettameter. Mean terrain clearance was JOOfeet 
with flight lines epaaed at l/4 mile intervals. In order to cross major 
geological structures at as large an angle as possible, flight lines 
were oriented approximately 060'-240° true. The area flown comprised 
83 square miles with 356 miles of flight lines. 

Purpose: 

This survey was flown in order to obtain the magnetio expression 
of the F.H. claim area and of the area between the F,H. claims and Copper 
Mountain to the seuthwest. 

Interpretation: 

The resulting aerwgnstic map outlined the northeastern end of 
the Princeton sedimentary basin and showed a marked aorrelation between 
Princeton sediments and Niaola voloanics as mapped geologicrally near the 
southeastern edge of the alaims. Several areas of prcednent magnetic 
ancmalies were outlined in the area flown with one partioular "high" area 
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lying partly ou the most northwesterly claim. This anasaly was previously 
indicated by the ground magnetmeter survey. Good correlation between 
iatrusire rocks and Nioola volcanics was obtained in the Copper%untain 
area. (Plate 8) 

Claima No, 
F, H. 88 

DI!AWND DRILLING 

Diamond Drilling was aarried out to test type and grade of primary 
mineralization by T, Conuors Diamond Drilling C-y using AI diameter 
w&=-t* Four holes were drilled aggregating 743.75 feet for a total 
cost of #6,666.00. This amount was proportfonad between three claims on 
a footage basis, 

DnHgc Location Claim No. BRG & Angle m Cost 

3' 
14+2ON; 17+6OE F.H. 92 -90 * 211.0' $ 1890.00 
E+QoNj ld+OOE F.H. 90 OSO*-65' 300.5' 2694.00 

3 22+OON; 25+00E F&I. 92 -90 D 82.0' 735.00 
4 l+O'dSj 12+00E F.H.109 -90 a 150.25' 1347.00 

743.75' $ 6666.00 

(Plate 3) 

BXILLDCIZER TREIKXING 

Bulldoser work was done on eom parts of the F.H. claims to expose 
bedreok for mapping and sampling. The work was done by T. Stout of 
Princeton, B.C. using D-8, D-7 and D-4 Caterpillar bulldozers. Cuts were 
nvlde along sidehills at right-angles to the,slope to be as near as possible 
to outcmp. Because this work was done in a ranahing area care was taken 
to make the cuts so they could be wed by the ran&em concerned for rough 
wagon roads, as well as for geological mapping and sampling. 

90 
92 
93 
94 
95 
96 

107 
109 
110 

Vancouver, B. C. 

haunt of Tremhinq 
8SO' 
910' 

1480' 269.00 
2680' 487.00 
1400' 254.00 
530' 96.50 
410' 74.30 
590' 107.00 

1900' 345.00 
1600' 

12,350' 

(Plate 3) 
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TABLE1 

Induced Polarization Anmnalies. F.H, Grout, Prinaeton Area 

Interval 

16E48E 

2618E 

4J%-6E 
6E-aE 

26N-28N 
22N-24H 
24N-26N 
26N-28N 
42N-44N 
143-123 
123-65 
'&3-12N 

18N-22N 
22N-24N 
24N-20N 
GS-ON 
ON-2N 
2N-24N 

24N-26N 
26N-20N 

6S-4S 
2N-4N 
4N-6N 
6N-8N 

UN-20N 
20N-30N 
ON-2N 

22N-24N 
24N-28N 
28N-32N 
4N-6N 
6N-8N 
2N-4N 

20N-22N 
22N-24N 
26N-20N 
30N-35N 

AncoulT Class 

Weak3 
NOW 
weak 
NOM 
weak? 
Weak, 
NOM 
W&3 
WWLk-2 
WWLk 
Moderate 
WW 
WeaM 
Weak 
Modbate 
Weak? 
Moderate 
wbak 
W& 
Madbrate 
Weak 
Moderate 
Weak 
Modmate 
Weak3 
Weal: 
Weak? 
MC&mate 
Weak 
Weak? 
Weak 
Moderate 
Weap: 
Weak? 
week 
weak? 
Weak? 
Weak 
WbaM 
Weak 
None 
Neae 
NQMl 
Nell0 

Total Line Surveyed. Feet 
Dipoles 

5001 400' 200' 

3,800 
2,000 
4,600 

7,500 
5,600 

5,500 
ti,Boo 
5,000 

6,400 

6,000 

6,400 

5,600 

2,200 

4,890 

8,500 
3,500 
3,500 
4,700 

, 4,400 

33,200 4,400 54,600 

Total 92,200' = 17.5 miles 








































