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INTRODUCT I ON

Location, Access Topography

The REEF 1 to 10 clalms are on the east slde of the Okanagan Valley above
Woods Lake In south central British Columbla. (Figure 1, 2) The proparty
extands from Vernon Creek on the south to Oyama Lake on the north. Tha town
of Winfleld Is & km west of the south end of the clalm block, and the nearest
major centre is Vernon, 20 km to the north. The centre of the property Is at
50004 north latitude and 119°20" west longitude and the Natlonal Topographic
System raference s 82L/3W.

All parts of the property are within a few hundred metres of loggling or

bush roads. Most clalms are accessible from the Beaver (Swalwell) Lake or

Clark Creek roads from Winfleld; the northernmost clalms are accessible from
the Oyama Lake road.

The property straddles the long string of cliffs which mark the break of
slope betwean the Okanagan Highland and the main Okanagan Valley, and topo-
aqraphy varles from rolling upland‘to steep or precipltous valley slopes.
Elevations vary from 750 m at Vernon Creek on the south adge of REEF 10 to

1500 m above Oyama Lake on REEF k.

Property
The REEF property Is In the Vernon Mining Divislon and consists of the

REEF t (20units), REEF 2 (15 units), REEF 3 (15 unlts), REEF 4 (20 units),
REEF 5 (4 units), REEF 6 (3 units), REEF 7 (5 unlts), REEF 8 (2 units),
REEF 9 (1 unit) and REEF 10 (15 units), record numbers 202, 203, 204, 238,
239, 240, 241, 242 and 37l?$:spectlvely. The clalms were staked by con-
tractors and title transferrad to Unlon 011 Company of Canada Ltd. of 335-

3th Avenue $.W., Calgary, Alberta.
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Parts of the REEF property have been staked or covered by placer mining
leases at various times in the past. In the 1930's considerable exploration
activity followed the dlséovery of placer gold in Tertiary sediments above
the south end of Woods Lake. Actlvity has been sporadic ever since, but at
the time of the staking of the REEF claims there were no current placer
holdings ]n the area.

/The REEF claims were staked to cover an extensive channel of unconsolidated
strcém deposlts which overlie a Mesozic granlte and older metamorphic base-~
ment and are overlaln by younger plateau basalt flows. The environment is

similar to that at several Important uranium deposits in the general area.

Work Programme

A geological map of the entire property (2500 hectares) has been prepared
at a scale of 110,000 based upon field mapping and photogeological inter-
pretation. HMore defalled mapping at a scale of 1:2500 was completed in the
araa of old placer workings on REEF 1 and 7.

Geochemical sampling of rocks, unconsolidated channel sedliments and
stream and spring waters accompanled the geological mapping. A total of k1
samples were collectad.

Radiometric readings were taken at all outcrops encountered during
mapping, and a single alrborne traverse of about 9 km was conducted across
part of the clalims.

An aeromagnetic survey totalling 132 line~km was flown on a grld over
the area of the property In order to define the basement/basalt contacts in

areas of ovarburden or heavy snow cover.
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Ground control for all of the above work was provided by 1:10,000
topographlic base maps and aerial photographs blown up from published material,
The unseasonal advent of winter conditlons preciuded completion of much of
the planned programme, and the interpretation of the geology on the northern

part of the property Is based on 1imited ground traverses reinforced by

alrborne survey work and photogeology.
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GEOLOGY

The geologlical setting of the area of the REEF property Is complax.
Layered gnaliss, pegmatite, qdartz!te and marble of unknown age are intruded by
Jurassic, Cretaceous and Tertliary plutons. Regional compressional tectonlic
deformation culminated in the Cretaceous, and was followed by tensional dis~
placement along regional block faults. Tertiary drainage patterns in the area
waere controlled In part by these block faults, and numsrous volcanic vents

apparently developed along the fault lines.

At the REEF property, pre-Tertiary rocks Include metamorphic gnelss and
pegmatite, and younger, probably Cretaceous, granltic rocks. The contact
between granite and gneiss Is thought to trend northwesterly from the north-
eastern part of REEF 2 through the southwestern part of REEF 3, with the granlte
to the southwest (Flguré 3).

A large stream channel was developed In these basement rocks in the Tertiary.
The dralnage appears to have run parallel to the prominent north-northeasterly
topographic |ineament between lower Vernon Creek and Oyama Lake which presently
is occupled by Clark Creek. This lineament Is probably one of the numerous
normal faults which characterize the Ckanagan Vallay graben system. At some
time In the Tertlary, possibly durlhg the Oligocene or Miocene, a volcanic vent
developed on the fault line Immediately south and wast of the present Oyama Lake.
Basalt extruded from this vent flowed southerly along the drainage channel.
Repeated extrusions resulted in a series of extensive thin flows which covered
the unconsolidated stream sediments of the channel.

Oyama Lake now occupies a basin north of the vent and dralins westerly

through a shallow depression to Kalamalka Lake. Clark Creek follows the
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eastern edge of the basalt flows for much of its course and may have developed
along an erosional weakness at the contact between the basalt and the original
valley wall,

The stream sediments are Interbedded sands and gravels. The predominant
lithology is a compact white gravel with well~rounded pebbles of white quartz
and quartzite, with lesser granite, pegmatite, and gneiss, In a matrix of white
quartz sand. The thickest individual gravel bads seen to date ars about 1.5 m
thick, but most are less than 0.5 m. Rusty staining Is common along some layers,
suggesting the presence of pyrite, and fragments of carbonaceous material occur.

Lenses and layers of sand are common. One of the largast of thesa Is
exposed In one of the old placer workings on REEF 7, (Figure 4). The sand is
medlum to dark grey and brown with abundant carbonaceous material and coaly
lenses. Fligure 5 shows the detalled stratigraphy of the lower 6 m of sediments
overlyling granite In a placer exploration open cut In the southwest corner of
REEF 1.

Limited exposuras of the sediments prevent an accurate determination of
gensral attitudes within the channel, but it appears that the deepest part of
the channel 1s to the east of the exposures under the basalt capping. Slumping
of sediments and basalt along the line of cliffs in common, and the actual
thickness of sediments cannot be measursd. It Is estimated that the sediments,
where exposed, are at least 10 m thlck.

In areas of heavy overburden, it is sometimes posslble to trace the channel
sediments by noting the abundance of quartz pebbles in the overburden.

The overlyling volcanic rocks occur In a series of widespread, thin, over-
lapping flows of dark grey to black, hard, dense, vary~fine grained basalt and

olivine basalt with interbeddad layers of tuffaceous rock. The Individual
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flows are from 10 to 20 m thick, Flow edges are commonly marked by vertical
cliffs with abundant talus, or by sharp, steep slopes covered by overburden.
Flow tops are flat or gently sloping. These topographic features\anable the
individual flows to be traced for long distances on the ground and by means of
photogeology. The distribution of the overlapping flow layers In a long, narrow
belt trending south-southwast from the presumed vent at Oyama Lake suggests
deposition in a relatlively narrow valley.

it 1s reasonable to assume that the old stream channel lles west of Clark
Creek beneath the capping basalt and extends from near Oyama Lake southerly to

near Vernon Creek.
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GECCHEMISTRY

Twelve water samples were collectad in 100 mi poly bottles from small

creeks, springs and seeps near the contact between basement and sediments.
These samples were shipped to Bondar-Clegg and Co. Ltd. In North Vancouver
for analysls by the standard fluorimetric technique. Uranium content varied
from 0.1 ppb to 2.5 ppb. On the basls of regional Information, three samples
In the area of exposed sediments may be consldefed anomalous. These samples,
with values of 0.8, 0.9, and 2.5 ppb uranlum, were collected from springs
emanating from the basal gravel beds.

Twenty-elight rock samples were collected from exposures of granite base-

ment, channel sediments and basalt, and shipped to Bondar-Clegg and Co. Ltd.

for analysis. All rock samples were crushed to -B0 mesh and analyzed for
uranlum and thorlum. Three different uranium analyses were conducted on each
saméle. Total uranium (Ur) was determined by X-ray fluorescence, uranium
leachable by hot nitric acld was determined by normal fluorimetric analysis
(Uy) and uranium leachable by a weak solution of sodlum carbonate (Up) was also
determined by fluorimetric analysls. Total thorium (ThT) was determinad by
X-ray fluorescence. Comparison of these results enables an estimate of the
amount of uranium In the rock present as primary resistate minerals vs leach-
able or soluble minerals.

Samples of granite generally contained from<1 to 3 ppm U, with the uranium
present In both resistate and leachable minerals. One sample of rusty weathered
granite (D2962) immediately below basal sediments (Figure 4) contained S& ppm
Uy, B0 ppm Uy, and § ppm Up, Indicating the presence of an anomalous concen-
tration of ore minerals of uranlum. Thorium content of granite samples was

always <1 ppm,
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The samples of sandstone, siltstone and conglomerate yielded varlable
results (Flgures 4, 5). Uranium content varied from=<1 to 46 ppm Ur,<0.2 to
18 ppm Uy, and=<0.2 to 12 ppm Up. Several samples from the main placer workings
on REEF 7 (Flgure 4) ylelded anomalous values and the ratios of Uy and Up to
Ur suggest the presence of ore minerals. Thorium content of sediments generally
varied from=<1 to 6 ppm but one sample, RF 1, contained 22% ppm Th (and 46 ppm
Ur).

An analysis of the -830 mesh fraction of 10 samples of sediment from the
placer workings on REEF 1 (Figure 5) for Uy Indicates that the uranium content
of matrlx material is conslderably higher than that of the rock as a whola.

The basalt sample contained only 1 ppm U and <1 ppm Th,
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GEOPHYSICS

Radlometric Survey

A1l outcrops encountered during mapping were measurad for radioactivity
with gamma-ray detecting Instruments. Two McPhar TV-1A discriminating scintl-
llometers and a Geometric GRS-101 scintillometer were used. Readlngs are
shown on Figures 3, 4 and 5.

Total count, in counts per second, varled from 40 to 60 cps (TV-1A) in
basalt. Counts on the second and third channels of the TV-1A, (UT Th and Th
respectively) were corresponding ' -~ low, varying from 2.7 to 3.0’cps (U + Th)
and 0.8 to 1.3 cps (Th).

In granlte, levels of radioactivity varled widely. Total counts generally

ranged from 80 to 130 cps on the TV~1A and from 50 to 75 cps on the smaller
GRS-101, At several points in the granite near the base of the overlying
fluvial sediments, anomalous radiometric levels were measured. Readings on

the TV-1A varled from 150 fo 730 cps and on the GRS-101 from 90 to 135 cps.
TV-1A second channel readings U + Th) varled from 5.5 to 27 cps and third
channel (Th) readings from 1.5 to 4.3 cps. The highest reading (730/27/4.3 cps’
was at the site of the rock sample D2962 mentioned above which contained 94

ppm U,

Radiometric readings in the channel sediments were also highly variable.
TV-1A readings generally ranged from 58 to 122 cps on total count, 2.8 to 6.7
cps U + Th, and 0.7 to 1:3:¢ps Th. Anomalous readings ranged from 130 to 730
cps total count, 7.0 to 27 cps U + Th, and 1.8 to 5.8 cps Th.

Generally good correlation exlsts between anomalous radiometric and geo-

chemical samples. The channel sediments are tentatively traced southwards from
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the last known exposure on the basis of slightly higher total count readings

In overburden generally corresponding to areas In which white quartz pebbles
occur.,

An attempt to trace the channel southwards by a systematic radiometric
survey usfng an Exploranium DISA-4N0A gamma-ray spectomater was bhegun but

was halted by early snowfall., The results of this work are shown on Figure 6.

Aeromagnetic Survey

tieneral Comments:
The hellcopter-borne magnetic survey was carrlied out over the area of the
property to assist. in the geological mappling of the contact between Tertlary

basalts and underlying granites in order to define areas of potentially uranium-

hearing sediments.

Theory of Method Used:

The seromagnetic method was usad to quickly and efficiently measure
variations in the magnetic susceptibility between the rock typas prevldusly
observed over parts of the survey area and to delineate any important structures
which might be present.

The magnetometear used was a total-fleld Intensity nuclear precession type
instrument. Included Is a sensor consisting of a cylindrical bottle of kero-
sene within a dlrect current-bearing coll horizontally orfented In a "bird"
towed below the hellcopter on an 25 m cable.

Olrect current ls passad through the cable for a fixed time causing the
proton orbit planes of the hydrogen atoms In the kerosene to align perpendic-

ularly to the axis of the coll.
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The current is then automstically shut off allowing the orblt planes to
return to thelr natural random orisntatlion generating a ''die~away'' envelope
at 2z frequency proportional to the magnetlic fleld présent.

This signal is fed to a recelver circult in the magnetomeater console where
it Is converted to gammas and recorded on an analog strip-chart recorder. A

reading Is made every second and Is accurate to + 1 gammas.

Fleld Procedure and Survey Specificatlions:

The magnatometer and anclilllary equipment was mounted In a chartered Bell-
206 Jot Ranger hallcopter owned by Vernon Hellcopters Ltd., which was based In
Vernon, B.C. and plloted by Mr. R. Biggs.

Proposed flight lines spaced 40D to 500 metres apart were rulad on an
alrphoto enlargement (Scale 1:10,900) In an east-wast direction and used as
the main control by the navigator. The pilot wés responsible for malnfa!nlng
a 120 m terraln clearance of the hellcopter by ald of a Bonzer Radar altimeter.
An average ground speed of 30 km/h (50 mph) was malntained.

Good navligational control was facllitated by very low wind veloclty, the
high resolution photo blow~up and numerous land-marks Including lakes, swamps,
creeks and rock-bluffs.

Flduclal marks were Impressed on the chart-recorder by the navigator
pressing a foot-pedal. Corresponding numvers were marked on the airphoto en-
largament to determine actual flight paths.

A total of 3.75 hours of flying time Including an orlentation survey and

ferry time to and from Vernon was required to complete the survey.
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Instrunent Specifications:

The following instrument package rented from McPhar Instrument Corp.,
consisted of the following:
1. Geometrics Model G-803 Proton Magnetometer and bird.
2. Bonzer MK10 Radar Altimeter, antenna and console.
3. Foot pedal fiduclal counter.
b, Two Hewlitt-Packard Model H.P. 7155 Analog Strip-chart Recorders.
Data Compilation and Presentation:

The fiduclial numbers marked by the navigator on the alrphoto enlargement
were connected by Inked stralght lines to Indicate the actual flightpath along
the grid-lines and transferred to a mylar overlay of a controlled topographic

map of the property area (scale: 1:10,000)

Gamma values for the fiducial points and any other maximum or minimum

values between fiducial points were plotted on a working print of this map

#nd contoured at 100 gamma Intervals above a datum of 57,000 gammas total fleld
Intensity., The contours-were then transferred to the controlled mylar over- %
lay which also indicated Important land marks. On the finished map, fiduclal

numbers and gamma values were omitted for reasons of clarity.

DLscusslon of Results and Ingerpretation:

The aeromagnatic total fleld values varied from a low of 57,005 gammas at
the east end of flight-line 20 to a high of 58530 gammas at the head of Clark
Creek on flight-line 7 for a total rellef of 1585 gammas over the area surveyed.

Genarally the isomagnetic contours strike north-easterly subparallel to
Clark Creek. These elongate high and low features trending from Oyama Lake
south-westwards are due to lava flows belleved to have been extruded from a
volcanic vant’represented by the 1200 ¥contour, at the south end of Oyama Lake.
The flows filled a stream channel slightly west of the present positlion of

Clark Creek.

---‘3



see13
The magnetic pattern representing these flows appears to be complicated

efther by thinning of the lavas as they flowed southwesterly, or by Increased
erosional effects, and by terrain effects especially along the cliffs observed
from line 10 to line 16 west of Clark Cresk along the aeromagnetic low (800 J
contour).

The 900 gamma “‘tow'' along Clark Creek from line 14 to llne 16 inclusive
could represent a window of basement through the volcanic rocks.

The 1000 gamma contour at the esasterly snd of line 23‘conforms well to
known lava outcrops. A

The northwest two-thirds of the survey area exhibits very low magnetic
rellef and Is likely due to an acldic intrusive rock such as granite or grano-
dliorite.

The local "high'' (>1300)) at the northwest corner of the clalm block
reprasents a baslic dyke observed along the road at the locality.

The area above 1100 gmmas to the northwest and across Oyama Lake Is

belleved due to mafic gneiss.

Respedyf ;\y subml tted

K.L. Daugﬂ??dul§f
2 g )

P P. Nlelsen

S & N

Vernon, 8.0, ‘ W.R. Gilmour
February 10, 1978
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A. Airborne Magnetometer Survey (flown Feb. 8)

COST STATEMENT

132 km & $30/km $3960.00
Geology, Geochemistry, Ground Radiometric Survey, Photogeology
Professional Services
W.R. Glimour (Nov. 17-18, 21-26, 30;
Dec. 1~5, 8~9, 12-13, 22;
Jan. 4-7)
13.5 days @ $150/dlem $2025.00
K.L. Daughtry P.Eng. (Oct. 25~26, 31;
Nov. 21-22, 24-28, 30;
Dec. 5, 22)
10 days @ $200/diem 2000.00
P.P, Hielsen (Dec. 5, 8)
2 days @ $175/diem 350,00
J.W. Davls (0ct. 25)
1 day @ $175/dliem 175.00
T. Kikuchi PhD.P.Eng. (Oct. 25)
1 day @ $250/diem 250.00
$E§00.00 $4800.00
Transportation
4 wheel drive (0ct. 25; Nov. 18-25, 30;
Dec. 5, 8)
rental 10 days €@ $20/diem $200.00
mileage 556 miles @ 20¢/mile 111.20
gas, oll 65.06
§376.26 $376.26
Room & Board
T. Kikuchi & J. Davis (Dct. 25)
@ $35/diem $70.00
Palynology
~-preparation & analysis of 3 samples by
D. Mcintyre (Union 011) @ $75.00 $225.00
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Radlometric Rentals

2 TVI-A @ $217.10/mo. $434.20
1D1SA-400A @ $400.00/2 wks. kgg.go
1 GRS-101 @ $100.00/mo. 100.00

$93%4.20

Geochemical Analysis (Bondar-Clegg & Co. Ltd.)

12 water samples U @ $3.25 $ 39.00
1 silt sample U e $3.25 3.25
28 rock samples U,Th (X.R.F.) @ $5.40 151.20
U (HNO3) @ $2.75 77.00

] (CO3§ @ $h.40 123.20

10 rock samples U (HNO3, -B0 mesh) @ $3.25 32.50
shipping ' 7.60
§433.75

Miscellaneous

Supplies

Maps, alrphotos
Printing
Telephone
Sacretarlal

TOTAL

$934.20

$433.75

$15.00
$82 .40
$17.61
$33.99
$80.00

$11028.59
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STATEMENT OF QUALIFICATIONS

i, Kenneth L. Daughtry, of Tronson Road, R.R. #4, Vernon, British Columbia,

do hereby certify that:

1. | am a consulting geologist In mineral exploration.

2, | have been practising my profession In Canada, the United States and
Ireland for thlrteen years,

3. I am a graduate of Carleton University with a Bachelor of Science degree
In geology and chemistry.

b, | am a member in good standing of the Assoclatlons of Professional Englneer
of British Columbla, Ontarlo and Yukon, and a Fellow of the Geologlcal
Assoclation of Canada. h

5. This report is based upon knowledge of the REEF property gained during

the conduct of an exploration programme In 1977-78.




STATEMENT OF QUALIFICATIONS

| DO HEREBY STATE THAT:

1.

5.

| am the co-author of this report and carrled out the alrborne survey
described herein.

| have been actlively and responsibly Involved In all aspects of mining
geophysics In Canada, the United States, Africa and Australla over the

past thirteen years.

l graduated with a B.Sc. degree in Geophyslics from the University of

8.C. In 1969,

| am the President of Nlelsen Geopysics Ltd. with business address at

#205-2910-30th Ave., Vernon, B.C.

| am a member of the S.E.G., C.1.1.M., and the B.C.G.S.

P.ﬁ. Hielsen. B.Sc.
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STATEMENT OF QUALIFICATIONS

I, Wililam R. Gilmour, of the clity of Vernon in the provice of British
Columbia, heareby certify that:
1. | am a geologist with rasidence at 8015 Westside Road, Vernon, B.C. VI3 ¥k
2. | am a graduate of the University of British Columbia, Bachelor of
Science (Geology), 1970
3. | am a Fellow of the GBeologlical Association of Canada.
4, I have practised as a geologist In mineral exploration for 7 years In

British Colunbkla and the Yukon.

W.R, Gllmour
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