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REPORT T0 EXEL EXPLOR ATIONS ITD,
o
MAGNETIC iND GECHEMICAL SRVEYS
OF PART (F THE LE  MINERAL CLAIMS
B
SHERWIN F. KEILY, P. EMG.

Magnetic and geochemical surveys were maie on part of the Lesp group of
4 clgims in November, 1973, by Donegal Developments Lid. The claims are
located on Kathleen Min., near Mssana, in the Similkameen Mining Divlision,
B.C. Readings and ssmples were taken at 100 fi. intervals slong grid lines
running northeasterly and which were spaced 300 fi, apart along s base line
running northwesterly., This grid covered eight clgims, in & block two claims
wide and four claims long. Soil samples wers tested for copper and silver.

Magnetic gnd geocherdcal anomalies were recorded in a pattern forming
a recumbent V opening to the northwest, with the spex close to the initisl
post for claims Leap #1 and #2. The lower branch of the V, striking W 73° W
{true bearing; equivalent to grid southwest) exhibits intermittent copper
snomalies associsted with & pattern of linesr magnetic highs with {lanking
lows. Silver anomalies are weak and small,

The upper srm of the V, striking N 12° W (true besring; equivslent to
grid rorthwest) shows prominent, discontinuous copper ad silver anomalies in
close correspondence with each other. There are no clegr-cut magnetic mmomglies
associgted with them. There is, bowever, sn indistinct smd ancertsin trend in
the magnetic contours, with a similgr orientstion to that of the copper-silver

snomalies.



The bedrock of the asrea is granitic, consisting of the Xgthleen Min.
granodiorite, intrunded by the Troul Creek porphyry, The contact between
the tw underlies a portion of the study area, but its trace is still uncer«
tain. Neither formation would be expected to yleld strong msgnetic contrasts.
Hence, the atignment of magnetic highs and lows, with associated copper
anomsalies, could be ascribed to & sone of hydrothermal glteration, or of igne-
ous dike intrusives. A fracture or shesr sone, or the contact between the
granitic intrusives, msy have controlled such emplgtements slong the B 73° W
strike.

The aligmment of copper-silver aromsiies on the N 12° W strike, with no
accompanying magneiic anomalies, may be ascribed to vein formations, probsgly
quartg.caleite, or similgr replacements in fractures or shegr sones, carrying
copper and siiver minersglization lacking associsted magnetite,

The ancmalies outlined in the study ares, sre open to the rnorthwest and
southeast. Since encouraging values of copper, silver md gold have been
found in s vein exposure, it is sdvissble to expand the geophysical and geo~
chemical investigations of this srea.
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CLAMMS, LOCEION AND ACCESS

The Leap group of 40 minersl claims is locsted on the west slope of Kath-
leen Min. sbout % miles northerly from NMassma station on the Kettle Valley
branck of the Caadisn Papific Ry., in the Similkgmeen Mining Division, B.C.
The grea is shown on the Tulsmeen topographio sheet, 92 H/ME, in the EE quarter.
The cowordinates are, 1% 7* west longitude and 49° 45’ north latitude. The
claim group is in the Trout Cresk and Kathleen Creek drginags system, it an
sievation of around 5,000 £i.

The clgim group oonsists of 40 located mineral claims. Leap #1 to #6,
record nos. 36669/74 were staked by Bd, Gordon and recorded on July 17, 1972.
They are valid to July 17, 1975. Exsl Explorstions Lid. held them by virtue
of an option to purchase, valid to Jsmary 17, 197 and which was exsrcised on
that dete. Lesp claims #7 ba#2, record nos. 40757/70, were staked by M.
Gordon as sgent for Exel Explorations asnd recorded July 31, 1973. They sre
valid to July 31, 197%. Lesp olaims #21 to $40, record nos. 40809/28 wers
staked by Sesmus Young as sgent for Exs]l Explorastions and recorded August 27,
1973. They are valid to Avg. 27, 1974%.

Access to this Leap group of mineral clgims, is off the gravel highway
from Princeton to Summerignd. This highway curves to the north out of Princetan,
through the Hayes Creek and Trout Cresk valleys, closely paralleling the Xettle
Vally branch of the Camedian Pacific Ry.  About 29.8 miles from Princeton, the
Osprey Station of the CFR lies to the right (south) of the road. Two miles
past (east of) this station, and about .3 wiles short of the Mazame Station, a
dirt rosd turns off to the north {left). The principal vein exposure, on Lesp
#1 is 4 wiles up this moad. A fourwwhetl drive vehicle is needed, as this

road is rough md steep.



PLAN OF SURVEY

A base-1ine abont 5,100 ££. long was laid out along the location line
of Leap claims #1 to #8, oriented N 35° W (true; it is called grid west).
From this base line, eighteen grid linea were turned off st right mngles
(8 55° E, true; it is called grid morth) st 300 ft. intervals. Stations were
flagzed gt 100 ft. spacings along the grid lines, shich extended 1500 ft. to
either side of the base line. Then tie lines were run soross the extremities
of the grid 1ines st egch end, to verify the terminal position of each line.

Magnetic observations were made and soil samples tgcen, st the stations
establithed on this grid, The station where line &W crosSses the base line
was taken as the mggnetic base station. Base line magnetic observations were
made first, covering that line in loops from the base at line 6W, out and back
in both directions. This was dons twice, to estgblish well-verified check
points, or subsidiary hases & each grid line intersection with the bass line.
With the lines scross the extremities of the grid line, the footage was 74,400
ft., or i4.1 miles. When aversged with the footage for chaining (including
tie lines, 13,1 miles) and for soil sampling, 11.2 miles (without tie lines)
avergges grid milesge is 12.8 miles. The figure used for calemlatisg costs mnd
sworn to on the Affidavid of Work, was 12.5 miles.

IBSTRUMENTS g0 PROCERES

The magnetic instrument used for this swmrvey was sn M700 fluxgate magneto-
meter, serial number 70119, made by McPhe* Geophysics Ltd., of 139 Bond Ave.,
Don Mills, Ontaric,. The scales utiliiged were the X gnd 3k. The K scale pro-
vides a sensitivity of 20 gemmas per scale division smd the X provides 60
ganmas per scale division. Full scale deflections sre 1000 gammas and 000



gamas respectively. MNeasursments tsgken refer to the relastive {rnot sbsoclute)
values of the vertical magnetic component of the egrth's fleld.

As stagted sbove, stgtion W on the base line was utilised as g base
station for magnetic observations. From this point, resdiings were taken in
loop fashion, out to sach end of the base 1ine and back, This was done twice.
The fingl correction for the diurnsgl wveristion indicated by the observetions
at the base station, was then apportioned betwsen the base line readings md
applied toc the observation at esch intersection of a grid 1ine with the base
iine. Each such corrscted stgtion then became a subsidigry base stgtion on
whieh to check, whon the grid line observations crossed the base line.

Soil sasples were tsken gt the sme stations as magnetic observations,
expept thal a few Were omitted where the ststions fell on such festures as
steop talus slopes. A mattock was used to tske the smmples from the B
borison, i depths ranging from 6 inches to 18 inches, scoording to soil thick-
ness aryl character, The smples wers patkaged in the stmderd Kraft paper
envelopes arxd sent to Bordar « Clegg & Company Ltd. in North Vancouver for
analysis. The frgction « 80 mesh was trestsd with hot agqua regia snd the
axtract tested by atomic absorption for copper amd silvery Smples tested
numbered 555,

In the following discussions, divections ;d orientstions will be stgted
relgtive to grid north. The traverse lines ron grid north and loa‘t;h. The
bae line runs grid east md west., If any directions or orientations are to
be referred to magnetic north or astronomic north, it will be so stated. The
grid 1ines run N 55° B sstronomic and the base 1ine runs N 35° W astronomic.
The north arrows on the mgps sre trmne (sstronomic) rorth., The magnetic dew
clinstion in this sreas is 22° E.



MIGRETIC SURVEY

Station 6W on the base line was used a8 the initisl base station,
Starting from this station, bass 1ine regdings were then taken, to establish
s corrected gamma value at each grid line intersection with the base line.
Thus, each imtersection point then served as a2 subsidiary base station, as
explained above. The operator checked in at such a subsidiary base every
time he traversed a grid iine. The checks were consequently made at negly
hourly intervals. The appropriate corrections for diurnsl veristion were
then applied to the grid statlions ocoupied between check resdings. Dinrnal
varigtion was found to be very low, usuglly even negligible.

A value of 440 gamas was assigned to the base stdion at lines 6W.

The corrected values at esch stagtion are entered on the plan map of the
nagnetic survey, Fig 1, which also shows the msgnetic contours drawn on the
basls of those figures,

Ths range of values is moderste, from a low of 200 gsumas at 1¥ on &W
to 1260 gamas st 158 on 3. The maxisum range is thus s little over 1000
gammas, The usual spread, however, is more nearly between lows of sround
300 gammas to highs of sbout 700 gammas, for s total of only 400 gasmas,

The salient fegture of the magnetic contour map, is the cccurrence of
two linear trends, one well.marked, the other indistinet. They open like a
V to the west, the clesrly marked one with a southwesterly {grid) strike,
the other with & northwesterly {(grid) trend. The area of convergence is mot
woll defined, bul may be in the vicinity of the intersection of grid line o

with the base line,



The southwesterly branch of this V is marked by weak, but fairly well-
defined lows and highs of linear character. This is prominent nesr the somthe
ern edge of Leap #4, where a linesgr high is flanked by two lows. Other portions
of the trend exhibit a simller, but less well marked tendency to reflect thsat
type of pattern.

The sppesrance of this linear pattern, suggests severgl possible origins.
It counld correspond to a geological contact. Or, more probably, to a sone,
along & contaet or shear, in which some hydrothermsl or intrusive sstivity has
occourred. One or more dikes mgy have bsen intraded, slightly more magnetic than
the wall rocks. Or, hydrothermal sotivity may have formed veins, or gones of
alteration of slightly higher masgnetio effect than the wall rocks. The arrange-
mont of the contours suggests tshul ¢ bodlies with steep dips, ca-:r!'ying Wesk and
varigble amounts of magnetite,

That a geologicsl contact mey be involved, is suggested by the generslly
wagker magnetic responde on the southesst side of this trend (e on Lesp $6)
compared to that on the northwest side (as on Lesp #7). That two types of
granitic intrusions oceur in this areas, is known from Memoir 2473 of tke Geolo-
gical Survey of Camada, 1947, "Geology and Mineral Deposits of the Princeton
Map Ares" by H. M. 4. Rice., Both itypes are visgible near the imitial post for
Leap #3 and #i, The older type, part of the Jurassic coast intrusives, is the
Kithleen Mitn. granodiorite. 1t is 8 light gray to greenish, coarse io fine.
grained rock consisting largely of quarts, orthoclgse ad plegioclase, with
biotite arxi smphibole comson, It is intrnded by the Trout Cyeek porphyry of
Upper Cretacecus or ocarly Tertisry oge. THis is g duarta-feldspar porphyry
with large phencorysts of orthodlase and quarte in a2 fine groundmass of the
sgme composition. Both intrusives being acidic, neither could be expected to



exhibit much magnetic relief. Hence, hydrothermal slteration or intrusive
action, may be suspected as the cause of any pronounced megnetic relief.

The trace of the contact between the two intrusive bodies in this immedi.
ate sgrea, is not corrently knmown., It is therefore not yet possible to corre-
late the magnetic patterns with the type of anderlying bedrock.

The northwesterly trend is obscure and even open to doubt. There does
appesr to be a vague linegrity, lowsver, extending northwesterly from the
vicinity of station O on the base line. In this case, there is in the main,
no noticeable contrast in magnetic vslves, on the tw fignks of the trend,

An exceptin, howsver, gppears on claims Lesp #1 end #5, where there is a cluster
of magnetic highs, the strongest in this grid ares, on the northeast fl sk of
this trend.

The magnetic highs on thise two claims might nevertheless be associasted
with the first trend mentioned. It can be traced cutting northeasterly across
the mid-portion of Leap #5. This suggests the probability thet sn srea of
increased hydrothermal effect may exist north and east of Lesp #1 snd #5.

The possibility requires investigation.
The trends mentioned in this section, should be considared in the light

of the soll sampling results.

SCIL SURVEYS

The two trends mentioned, northwest gnd southwest, wtend out very dlearly
on both the copper anomaly (fig.72) mmd silver anomaly (fig. 3% maps. They are
most spparent on the copper maps.

Soil copper. Background for copper was teken as 5 pprm. It was obtained by
averaging all values below & ppm. Line 128 showed the lowest

such sverags, 3.3 ppm and line 18W the highest, 6.2 pom. It may or may not be

significant that the lowest copper vgluves are found in the ares of weskest

magnetic values, on claim Leap #6. Silver values also follow this patiern.



Threshold value for copper is tsken as 10 ppm. and anomalous values are
considered to be those of 15 ppm or higher., That is, 3 times or more the
background value, Aromalous values go as high a8 100 ppm, or twenty times
background. Mostly, howsever, the values sre 3n the range of 15 ppm to 40 ppm,
or three to eipght times bgckground.

Although there gre gsps between the clusters of contours, the northwest
trend stands out clearly. There gppear to be three, or maybe four parsllel
aligments. DBecsuse of the gaps between contour clusters, this is a 1ittle
uncertgin. The work needs to be contimmed to the north and west to determine
the persistence of these trends and determine which are the strorger.

In the case of this rorthwesterly trending serles, there ssems to be mo
consistent relationship between the copper aromalies and either low or high
magnetic regiings., This implies thgt there the copper mineraligsstion is not
necessarily accompanied by magnetite. In the case of a velin exposure sonih-
oast of claim posts Leap #3 and #4 initial, however, the copper-silver besring
vein is strongly magnetic., This was demonsirated egrlier, first by simpiy
testing the vein with s magnet and then by a brief, experimental run with a
magnetometer over the vein. Short station intervils were used, which showed
sharp, narro¥w magnetic pesks on a couple of brief traverses, In the present
survey, this vein exposure lies bestwesn two grid lines and therefor was not
tested, elther magneticsally or by scil sampling. From those esrlier results,
and from testing some other exposures of simil er appearance, but which were
non-nagnetic and barren of values, it was surmised thst copper mineraliszstion
was assooiated with magnetite. The comparison of the morthwest.trending szone
of s0il anomslies with the magnetic contours, however, implies thst such as-

sociation does not necessgrily occur.
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The southwesterly trend is amother mgtier, however, as in this case
there is a good correspondence between copper anomalies and the trend of the
nagnetic highs and flenking lows. The vein exposure mentioned above, strikes
about parallel to the southwesterly (grid) trend of the magnetic and soil
copper contours. The veln strike is N ?3° W (astronomic).

These differing results, copper soll snomalies striking northwesterly
(sbout N 12° W astronomic) without any acCompanying, clesr magnetic trends,
and the copper plus magnetic anomalies striking N 23° W ( Stronomic), imply
the presence of two types of minerglizastion. The association of copper and
magnetic anomalies suggests ihal here the mineralizstion includes magnetite
and is associated either with intmsive bodies, probably dikes, or with a zone
of hydrothermal alterstion along a contact, fracture system or shegr scone.
The copper anomslies without seccompanying magnetic ones, suggesi a copper
mineralization in fracture sones, shear sones or veins lacking in magnetite.
These might take the form of silicified gones and/or quarts veins, probsbly
accompanied by calcite, They possibly occupy tear fanlis assoclisted with »
main shegr sone. Such a sone is suggested by the nagnetic momslies and
sccompanying copper anomalies which strike N 73° W stronomic (grid southwest).

The silver soll ancomslies fall into a related pattern,

A special coment is required about the copper and silver asrcmalies &
station 35 on line 0. The sgmle came from a stream bed and consequently
represents, not soil in situ, but stream-transported sediments. The oriente-
tion of the contours is therefore influenced by that of the stream bed.

The velues in this sample indicate that the stregmm is draining a mineraliged

area., It heads in the copper-silver anomaly at station 1K on line 6W, the
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probable souras of the mineralisged msterial responsible for the anomaly in

question,

S0il Silver The silver soil amomalies shown on Fig. 3, follow s pattern simi-
lar to that of copper, but one which is largely divorced from

the pattern of magnetic anowmalies.

The background value for silver in the scil is tgcen as 0.5 ppm. This
was calculgted by aversging 4ll values less tha 0.7 ppm. The resmltat
figore was 0.53 ppm. The averages for individual lines ranged from 0.45 ppm
to 0.62 ppx., The lowest figure, 0.46 ppm, was found on lines ® and 1E
{lowest copper was on line 12E). The highest line average, 0.62 ppm, was on
line 2 md on line 18 W it was 0.61 ppm. (highest copper was on line 18W).
This implies & genstic association of copper and silver mineralisation.

' Threshold value for silver was taken a8 1.0 ppm and anomslous vglues g
1.5 ppm or higher. Vglues ranged as high as 6.8 ppm, or 13 times background,
Exsept for seversgl stations on the morthwest itrend, with values from 2.5 to
6.8 (five to thirteen times background) the contoured values are mostly thres.
hold or barely aromaious.

There is a series of silver anomalies along the grid northwest trend,
which coincides strikcingly with the copper pattern. On the grid southwest
branch, howsver, where the copper valmes follow g magnetic u-.ind, the ailver
values gre low, discontinumowss and the contours gre small. It appesrs, there-
fore, that silver minersligation im this struoture is weak mmd sporadic,

A silver anomaly 1s co-incident with a copper one at 33 on Line 0.

As previcusly moted, this is in a stresm-bed and therefore is significant
only to the extent of indicating that there is a source of metgllic ions up-
stregn from that point. It is interesting to note that there is slso » gold

anomsly ot this same station.
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Some of the soil ssples were later tested for gold, but in the muin,
the sgmple quantities were ingdequate for valid gold determinastions, For this
reason, no report is being made on gold determinations. The ssmple at ststion
35 on 1ine O happened to be adequate, however, and yielded 85 ppb. (psrts per
billion) in gold, The strexms intersects, or heads in & copper-silver anomsly
extending from station 1N on 1line W to stgtion 20 on line 12W. There is one
velid gold deterrination within this anomaly, at 2N on line W, yielding 10
ppb, which may be considered anomalous.

From the sbove, it seems probsble that gold values gre associated with
the formations cansing this snomsly. Such sssoclation will probably be found
in other, similar snomalies. It therefore would be worthwhile to take selected
samples for gold determinations in the continuing exploration of thess ol aims,

CONCLUSIONS

The magnetic ard soil sampling surveys have indicsted tw minergl-besring
structures, carrying copper and silver., The occurrences of soil anomslies of
these metals sre discontimous and sporsdie, slong two principsl directions,
N 12° W and ¥ 73° W (astronomic). The lgtter is wesk in silver but the copper
snomalies sCcompany a linegr magnetic pattern of that ssme genersl orlentat-
ion. Tt may therefore be concluded that there is g linesr fegture, a contaget,
shear or frgeture gone or dike~like intrusives, probably exhibiting hydroth-
ermal glterstion in which copper mineralisation md magnetite were inclinded,
with only minor silver.

Bramching off this gone, is g band of copper and silver gnomalies with-
out & clegr~cut magnetic pattern, striking N 12° W. This suggests vein systems,
or replgcement gones in fractures and shesrs, probsbly carrying quarts and
caleite, in which copper and silver minerglization sre associgted, but without

mach magnetite,
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Tiis latter vein or replacement system, it is concluded, may well repre~
gent fillings and replgcements in tesr Ifgplis branching off a main sheg or
contact which trends K 73° W. The latter, showing magnetite but little siiver,
probebly represents deposition in somewhal highsr temperatures, and hence
nearer the source, than the branching system which shows more silver and less
magnetite, If it is actudlily tesr fanlts which this lstter mineralization
occupies, there would probably be repstitions of the pattern occuring easterly
and westerly along the N 73° W trend of what is sassumed to be the main shear
or contaect,

A magnetic vein, six to ten feelt wide, is exposed near the inltiadl claim
posts for Leap #3 and #4. Tt strikes sglong the ¥ 73° W trend of the copper
ard magnetic anomalies. This veln lies on the edge of the bgnd of those
arvmalies gnd doubtless is part of that system., A drill hole whick interw
sected it some 60 ft, dowm dip, returned weighted aversge assays scToss a true
width of ten fast, of gold, 0.16 os. per ton; silver 2,92 og. psr ton and
0.32F copper. These values sgre such as to warrant s thorough exploration of
the area.

The nagnetic snd geochemical work should be extended over the remainder
of the claim group, paying especial attentlon to the extensions in both
directions of the N 73° W trend and to the extension northerly of the N 12° W
trend,

The discontinuous nature of the soil smomalies implies that the camsative,
bed-rock minerslisation is in the foram of a succession of lenses glong a

mineraliged structure. Whethsr or not such separate lenses might merge at
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depth, can be determined only by deep drilling.
The geophysical and gecchemical anomalies on both trends, should be

thoroughly tested by stripping and drilling.

Regpectfully submitted
Box 277 Sherwin F. Kelly, P. Eng/
Merritt, B.C. Geophysicial and Geolgfist.
Febrmary 18, 1974



15
STEMMENT (F_EIPENDTTURES

The geophysical and geothemical surveys on part of the Leap group of
claims, reported herein, were conducted under my general dirveetion by
Donegal Developments Ltd. of Vencouver, B.C., on & contrget basis, The field
work was carried out by Seamus Young, propristor of Donegal Developments Ltd.,
assisted by Charles Bgloun.

The surveys were made between the 15th and 22nd of November, 1573.
An Affidavit on Appllcstion for Certificate of Work covering these surveys,
was filed by Seams Young, as sgent for Exel Explorgtions Litd. with the Sub-

Mining Recorder in Vsncouver, dn Dec. 28, 1973.

LES GRoOP
Chaining and flagging 12.5 miles ® $£0 per mile $750.00
Magnetoneter survey on same grid, ® $50 per xile 1125.00
Soil sepling, same grid, & $80 per mile : 1000.00
Geophysical and geochemical report {this report) . 500 .00

$3475.00

0f the sbove mmount, $3,400.00 was claimed to apply one year's work to
each of thirty-four clgims, Leap nes. 7 to 40,

Ingivertently omitted from the sbove-mentioned affidavit of work, were
sums expended for cherdcsl malyses of the goil sawples, There wers 555
Soil samples tested for copper and silver at $1.70 per sgmple, The additional
sam of $9%3 should therefor hgve been included., The expenditure on this group
wes then $4,418, the figure which should have been steted in the affidavit.

I hereby certify that the sbove expenditures were duly snd properly incur-

red for the work performed mmd reported on herein.

Box 277 R
Merritt, B,C.

Febragry 18, 1974
Smn F. Iﬂllyg P. Emo
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CERTIFICATE (F QUALIFICCIONS

I,5herwin F. Kelly, P. Eng., residing at the Adelphi Hotel in Merriti,
B.C., certify thats-

(1

(2)

(3

(&

(5)

I s & registered Professional Engineer in the Provinee of British
Columbia.

I received the degree of B. Sc. in Mining Erngineering from the
University of Xmses in 1917,

I pursued graduste work in geology and minerglogy at the Sorbonne,
Ecole des Mines and Musewm d'Histoire Ngturelle in Pgis and at
the University of Kmsas gnd the University of Toronto. I slso
tmght those two subjects gt the two lgtter universities. I rece-
ived my trgining in geophysics from Prof. Conrsd Schlumberger of
the Bcole des Mines, in Pgris,

T have practised as s geophysicist gd geclogist in Ewrope, Rorth
Africa, United Stetes, Caads, Mexico, Centrgl Awsrica, South
America and the Cgribbean, since 1920. Since 1935, my work has
been principslly as & consultnt.

Tils report on magnetic snd soil) sampling surveys conducted on a
portion (eight claims) of the Lesp group, is based on field work
carried oul under my generasl direction.

Respectfully submitted

Apid

Shemn FI Ielly' P. Em.
Geophysicist and Geolo .

Box 277
Merritt, B.C.
Februsry 18, 1974
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