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I. INTRODUCTION

This report summarizes the results of a seven day mapping project and is

accompanied by a 1 inch representing 10 feet geological map of part of

the Gotcha Tungsten property. It is the pu~~ose of this report to (1)

discuss briefly the general geology of the property; (2) outline geo­

logically probable tonnages of schee1ite mineralization based on data

acquired during this project and from previous work on the property; and

(3) present the details of a drill program that will prove or disprove

the presence of these tonnages. The phrase geologically probable is

used informally and the degree of certainty implied should become evident

as one reads this report.

I I. O\~NERSHIP

The Gotcha claim group is owned by United Mineral Services Ltd.

III. LOCATION, ACCESS &TOPOGRAPHY

The Gotcha claims are located 20 miles northeast of Clearwater, British

Columbia and are within the Kamloops Mining Division. More specifically,

the claims are 2 miles up Maxwell Creek from its junction with Raft River,

on the west bank of the creek, at an elevation of about 3,750 ft. The

claim group is covered by the Raft River map 82M/13E of the 1:50,000 topo­

graphic series and by the northwest corner of the Geological Survey of

Canada map 48. 1963 Adams Lake 82M/W.

A well maintained logging road along the west bank of Raft River and



- 2 -

r·1axwe11 Creek provi des access to the property. Thi s road adjoi ns the

Ye110whead Highway (Route 5) 4 miles east of Clearwater.

The claims are located on the thickly vegetated west side of the valley

which in the area of the claims is sloping at 20° to 45° towards

Maxwell Creek.

IV. REGIONAL GEOLOGY

The claim group lies within the Omineca Crystalline Belt which is the

high grade metamorphic core zone of the Eastern Cordilleran Fold Belt.

Rocks in the zone have generally been metamorphosed to upper amphibolite

facies and have experienced multiple phases of intense penetrative

deformation. The deformation and metamorphism were probably completed

by ,late Jurassic to early Cretaceous times but the stratigraphic age of

some of the metasediments is at least 1500 m.yr. Large volumes of

"granitic" rock were intruded into the belt during and after the

protracted metamorphism and deformation.

The property covers an area of contact between the metasediments and a

post metamorphic stock. The metasediments may correlate with the Lower

Pa1eozoic,quartzite,limestone assemblage of the Kootenay Arc to the

southwest, though such a correlation is extremely tenuous. The stock

may be late Cretaceous or early Tertiary in age based on a single

muscovite pottassium-argon age of 64 m.yr. from a phase of the stock.
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v. GENERAL GEOLOGY OF THE PROPERTY

a) Previous Work

The property \'/as fi rst found in July 1972 by Uni on Carbi de as a resu1 t

of a regional stream sampling program. Silts in Maxwell Creek at its

confluence with Raft River have anomous1y high schee1ite content; the

anomaly can be traced back up the creek to schee1ite bearing boulders

in the creek below the present pit. Union Carbide worked on the prop­

erty -from 1972 to 1974 and called it the Boulder Group. In the summer

of 1972 preliminary trenching exposed Mineralized skarn and geological

mapping revealed the presence of two skarn bands. Diamond drilling of

holes 1,2,3, 4,5,6, &7 (total length 1,769.3 ft.) was completed

in the winter of 1972/1973. The next summer further mapping and

trenching took place. Also a soil sampling grid (7000 ft. x

4000 ft., sample spacing 200 ft.) was estab1ished'over the property and

surrounding ground. Soil samples were co11ected'and panned for schee1­

ite but no major anomalies other than those previously identified in

the vicinity of the pit were found. In the winter of 1973/1974 diamond

drill holes 8, 9, and 10 (not on accompanying map but located 350 ft.

west of DDH 5) were drilled (total length 1,436 ft.).

The property was restaked by United t~inera1 Services Ltd. in 1977 who

extended some of the trenches and exposed more mineralization. N.C.A.

Mineral Corp. optioned the property in 1977 and in January 1978 drilled

18 percussion holes (total length 950 ft.) before the option was termin­

ated. In 1978 a pit was opened up and about 1500 tons of about 1.5%

schee1ite ore mined. Figures 1 and 2 are panorama views of the pit area.
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b) Map Techniques

The accompanying map represents the major output from 7 field days

(July 7, 8, 9, 11, 12, 13, 14) spent on the property. Ground control

was obtained by surveying in a number of pegged stations. Stations 1,

3,7,8,9,10,11,13,14,15,16,17 and 18 form a closed loop and

were sited in using a brunton compass fixed on a tripod for azimuth,

chain or a1idade plus staff for distance and a1idade for changes in

elevation. These stations were back sited to minimize errors. Closure

errors shown on the map at station 14 are about 5 ft. laterally and

2 ft. vertically. Additional stations were located in the same way but

were not back sited. Outcrops were located by chaining off from the

stations. Field mapping was completed using a scale of 111 to 10 ft.

and a compass declination of 025°. The elevatio~ of station 1,

located 30 ft. southeast of the pit, was arbitarily set at 3,732 ft.

The map covers an area of 600 ft. by 350 ft.

c) Rock Types

Most of the outcrop in the area mapped occurs in the pit or in the

walls of the trenches. In the rest of the area bedrock is covered by

up to 50 feet of till. Outcrops consist of metasediments, skarns and

quartz monzonites. No attempt has been made to establish a lithologic

succession so that rock types rather than rock units are illustrated

on the map. Five rock types have been identified; (1) medium grained

biotite-quartz monzonite; (2) medium to coarse grained a1askite. or

muscovite granite; (3) biotite schist; (4) biotite quartzite; (5) skarn

or calc-silicate.
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Medium grained,biotite-quartz monzonite - Quartz monzonite outcrops

extensively on the access road to the pit as an orange to brown

weathering moderately well fractured rock containing no

macroscopic fabric. In detail the quartz monzonite is a medium grained,

equigranu1ar,biotite (5 to 15%) quartz monzonite. The biotite does not

outline a foliation and the rock generally has a very uniform appear­

ance; veins of pegmatite or zeno1iths of metasediments are rare.

Contacts of quartz monzonite with the metasediments generally appear to

be conformable.

A1askite - Outcrops of a1askite occur in the pit and adjacent to the

pit. In the pit fresh boulders are massive and chalky white. The

grain size of the a1askite varies from medium to coarse, and the tex­

ture is genera11y,equigranu1ar.but in places graphitic. Quartz makes

up about 60% of the rock, most of the rest is composed of equal pro­

portions of plagioclase and K-fe1dspar, no mafic minerals are present

and muscovite (sericite?) is present in amounts up to 5%. There is no

fabric to the rock except for occasional quartz stringers and pegmatite

veins. The upper contact of a1askite with skarn is locally discordant

and indented by skarn, but over a di stance of 200 feet seems to be approxi­

mately concordant. There is no distinct border phase, though the upper

part of the a1askite may be mixed with a considerable amount of skarn.

The lower contact of a1askite with skarn appears to be fairly distinct

and concordant.

The alaskite does not extend northwest of the pit and outcrops southeast

of the pit along strike are pegmatitic and contain a considerable amount

of metasedimentary material. Rocks equivalent to the alaskite are prob-
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ably intersected in diamond drill holes 2, 3 and 5 where they are

generally described as muscovite or leucocratic,quartz monzonite.

A second distinct mass of alaskite may be intersected in diamond drill

hole 6 which intersects a substantial amount of muscovite bearing

intrusive.

Muscovite separated from the alaskite has a K-Ar model age of 64 m.yr.

+/- 2 m.yr.

Schist - Outcrops of brown weathering, medium banded, well foliated

schist account for about 20% of the exposed rock. The schist is medium

grained and contains 40% quartz, 20% feldspar and 20% biotite. More

exotic minerals are absent and the only major variation from this sample

mineralog~ is the appearance of large disoriented flakes of sericite in

the schist near contacts with the alaskite or quartz monzonite. The

schist grades to biotite quartzite with increase in quartz content.

Biotite Quartzite - This rock type forms massive to medium banded, brown

weathering outcrops that account for about 10% of the exposed rock. In

appearance the quartzite is similar to the schist but banding is coarser

and foliation is absent.

Skarn or Calc-silicate - calc-silicate rocks and skarns derived from

them, make up about 30% of the exposed rock. Outcrops of calc-silicate

have a distinctive grey,pitted surface if the rock contains significant

amounts of calcite or are grey-green and coarse banded if the amount of

silica is high. Calc-silicate adjacent to alaskite or quartz
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monzonite is converted to skarn of which there are 3 major types;

types (1) and (3) are schee1ite bearing.

1) Quartz-garnet (grossu1arite?)-idocrase skarn

2) Wo11astonite-garnet-ca1cite skarn

3) Oiopside-quartz skarn.

Quartz-garnet-idocrase skarn forms massive, rough surfaced, brown out­

crops with indistinct layering. In hand specimen it is coarse to very

coarse grained containing from 10 to 50% idocrase, 10 to 50% garnet and

10 to 50% quartz. Garnet occurs as clusters of euhedra1, medium grained

crystals or as coarse grained, subhedra1 crystals. Often there appears

to be two generations of garnets with the subhedral crystals belonging

to the earlier generation. Idocrase forms coarse grained, sub-euhedra1

crystals. Quartz forms a coarse grained matrix to these two mafic

minerals. Figure 3 is a close-up photo of this "rock type.

Wo11astonite-garnet-calcite skarn forms chalky white, rough surfaced

outcrops. Garnet which makes up 5 to 20% of the rock occurs as medium

grained, equigranu1ar crystals clustered together in 1 to 5 cm. diameter

masses. Wollastonite forms radiating masses growing outward from the

garnet masses. Calcite occurs as medium to coarse grained masses often

outlining the indistinct layering.

Diopside-quartz skarn forms massive to medium banded, grey to greenish

outcrops. The fine grained nature of the skarn precludes a detailed

description of its mineralogy but it certainly contains a high propor­

tion of diopside and probably other minerals such as actinolite and

epidote. Fresh samples are dark green "to black, medium to fJne grained
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and fine to medium banded. Figure 4 is a close-up photo of this rock

type.

The calc-silicate - skarn rock type is coloured on the map as a single

rock type, however, varieties of skarn are indicated by a superimposed

letter code which is explained on the map. In addition, in the

vicinity of the pit, the skarn derived from the calc-silicate fonms 5

major bands which are numbered on the map. Three of these bands con­

tain economic quantities of scheelite mineralization. The five bands

are described in more detail under the heading of mineralization.
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d. Structural Geology

Contacts between the various rock types and the layering in them trend

northeast and dip northwest with no great change in orientation. Figure

5 is a stereonet plot of layering measurements. Bands of the various

rock types vary greatly in present thickness and converge and diverge

with each other though no major fold closures are clearly evident.

Layering and foliation in the schist are parallel and a fine crinkle

lineation can be identified on the foliation. This lineation, which

generally plunges shallowly northeast is parallel to the hinges of meso­

scopic, rootless, isoclinal folds which are occassionally observed in

schist (Figure 6). The lineation and isoclinal folds constitute the

only evidence for an early phase of isoclinal folding. Large scale iso­

clinal folds,may be present in the area but have not been positively

identified.

South ·of the pit near station 23 the layering is deflected round an

open fold whose hinge plunges 230°/40°. This structure post dates the

isoclinal folding and may represent evidence for a later phase of per­

vasive deformation that could pre or post date the alaskite or be

caused by its intrusion though it most likely predates intrusion of the

alaskite.

Intrusive rocks are well jointed and 2 conjugate sets are evident (020°/

30 0 Wand 105°/60°5) which intersect about a line plunging steeply south­

west. These are probably shear joints. Fracture zones in the metasediments

generally seem to parallel layering. One fracture zone identified in the

quartz monzonite is oriented OlOo/60 0 W. Fracture or alteration zones were

encountered in most diamond drill holes though generally core recovery was

good. No fault with an accompaying offset could be identified in the pit
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or surrounding area.

e. Metamorphism and Skarn Formation

The rock types have been affected by regional metamorphism of upper

amphibolite grade that probably finished by late Jurassic time; by

contact metamorphism, caused by intrusion of the quartz monzonite,

and possibly at about the same time by metasomatism originating from

the a1askite. The contact metamorphism and metasomatism probably

occured 64 m.yr. ago, long after the deformation and regional meta­

morphism had ~eased.

It is difficult to distinguish between the effects of contact meta­

morphism and metasomatism but in the pit area a sequence of meta­

somatic changes can tentatively be identified. The quartz-garnet-ido­

crase skarn seems to be the end result of metasomatism of. a calcium

rich,ca1c-silicate. The first stage of metasomatism involved intro­

duction of iron and crystallization of garnet probably grossularite.

The second stage saw introduction of silica and crystallization of

wollastonite. This was followed by continued introduction of silica

and crystallization of idocrase and garnet possibly at the expense of

wollastonite. The final stage was represented by silica flooding

and introduction of tungsten which crystallized as schee1ite (powellite

has not been observed).

The diopside-quartz skarn apparently has not experienced the same degree

of metasomatism though there are vuggy zones in which patches of coarse

calcite and idocrase crystals occur. Scheelite seems to be concentrated

in these zones but also occurs as coarse grained poikiolitic crystals

enclosing diopside, scattered through the rock.
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The presence of wollastonite (confirmed by X-ray diffraction work) indi­

cates that the skarn formed under conditions of high temperature and low

pressure. Under these conditions the muscovite in the a1askite (if it

is of igneous origin) was probably metastable at the time of crystall­

ization.

VI. STRUCTURAL INTERPRETATION AND ORE CONTROLS

The primary control of the location of mineralization is the intrusive

contact of the quartz monzonite with the metasediments. Previous mapp-

ing and drilling indicates that this contact trends northerly with

metasediments to the west, but in the area of the pit there is an embay­

ment of metasediments projecting northeasterly into the intrusive mass.

The embayment probably acted as an energy and chemical trap. The

a1askite (granitic composition) which ;s probably a late phase of the

quartz monzoni te, crops'out in the embayment and probably acted as a

channel waY,carrying iron, silica and tungsten plu~ other elements from

the nearly solid intrusion into the calc-silicate metasediments. The

exposed scheelite mineralization is restricted to metasomatised calc­

silicate outcropping in the embayment.

The northern, west-trending intrusive wall of the embayment may be a

fault or discordant intrusive contact. One interpretation based on data

in diamond drill hole 2 and near diamond drill hole 1 is that it is a

late fault oriented 050 o /55°SE. This postulated fault does not parallel

any joint set but has the correct orientation to be a tension fracture

related to the 2 joint sets identified. The five skarn bands identified

in the pit area are assumed to be cut off by the fault. This model

provides a northern limit to the mineralization in the pit area and helps



- 13 -

in the estimation of ore tonnages.

Folding may complicate the simple model proposed. One possibility is

that Skarn Bands 1 and 3 are respectively the upper and lower limbs of

an overturned,near1y isoclinal synform. In support of this suggestion

it can be seen from the map that the two bands converge to the north­

east and that the open fold in Band 3, near station 23, is the correct

sense for its position on the lower limb of a synform. The open fold

plunges 280°/40° which would presuMably be the same as the plunge of

the synform. A plunge of 280°/40° would project the hinge of the syn­

form into the fault below a point about 20 feet north of the pit.

Alternatively Band 3 and 4 may represent a fold, in which case this

would most likely be a northeasterly plunging antiform related to the

earlier isoclinal folding. The plunge of this structure would be the

same as the crinkle lineations in the area and therefore its hinge

would almost parallel the topography into Maxwell Creek. In the

absence of adequate diamond drill hole information in the pit area

neither of these fold hypotheses can be checked, but they do not greatly

influence the fault plus skarn slab model used in predicting ore tonnages.
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VII. SCHEELITE MINERALIZATION

a) General Distribution and PetroQenesis

Schee1ite occurs in parts of Skarn Bands 1, 3 and 4 and to a lesser

extent in Skarn 8and 2. Within these bands it was found in the quartz­

garnet-idocrase skarn and the diopside-quartz skarn. Schee1ite was

not found in skarns containing wollastonite or skarns containing more

than 10% calcite. In the quartz-garnet-idocrase skarn schee1ite per­

centage is higher if the quartz content is between 10 and 60 percent.

In the quartz-garnet-idocrase skarn schee1ite occurs as anhedral

rounded crystals 2mm to 2cm in diameter evenly distributed throughout

or defining indistinct layering. The percentage of schee1ite in

individual samples can range up to 10%. Schee1ite crystals contact

all major skarn minerals but are not seen to enclose any other mineral.

Despite this it appears that schee1ite was one of the last minerals to

crystallize in the skarn.

Schee1ite occurs as large poikio1itic crystals in the diopside-quartz­

skarn in part concentrated in vuggy zones. It appears to have crystall­

ized after the diopside.

b) Chip Sampling and Lamping

The pit area was 1amped on two nights using an ultraviolet lamp.

Extensive schee1ite mineralization was observed in Bands 3 and 4 and in

boulders in the pit. Lamping of samples during the day revealed good

schee1ite mineralization in outcrops on the slope northwest of the pit.

Eight chip sample lines (which are located on the map) were established

across the skarn bands. Samples were collected along these lines and
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the present thickness of the band was measured. The lines were lamped

at night and their grade estimated. The results of this sampling are

tabulated ;n Table 1. The grade estimates from 1amping should be

reasonably accurate. Any results from the chip samples may not be

representative because of the difficulty of obtaining equal amounts of

material from each foot of sample line.

c) Skarn Band 1

General Petrology - The Band includes a number of skarn types.

Generally the upper part of the Band is coarse grained,wo11astonite­

garnet-calcite skarn which grades downwards into quartz-garnet-idocrase

skarn which sometimes contains scheelite.

Structure of Band 1 - The alteration (fracture?) zone cropping out

10 feet south of station 45 is assumed to be the base of the Band. This

zone is recoghized in diamond drill hole 2 but not in diamond drill

hole 5 or 1. The orientation of the zone seems to be 050°/55°.

Band 1 is cut by an intrusive contact or fault near diamond drill hole 1

and by a fault in diamond drill hole 2 at 89 ft. This fault, previously

described, limits the downdip extent of Band 1.

Lithologic sections

Near station 38 base of Band not exposed

Present thickness (exposed) = 20ft.

Top-coarse grained,garnet calcite skarn - Bottom

Near diamond drill hole 1 present thickness = 25 ft.

Top - coarse grained wollastonite-garnet skarn /coarse grained, quartz­

garnet-idocrase skarn/ banded,diopside-quartz skarn - Bottom
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TABLE 1

SAMPLE LINE W03 GRADE ESTIMATES BY NIGHT ULTRA VIOLET LAMPING

Line No. True Unit Thickness LamE.i!!.g Results

1 14 0-6 (T), 6-8 (3%), 8-10 (2%) (10-14 T)

2 19 0-15 (T)

3 11 0-12 (T)

4 10 0-2 (5%),2-4 (1%), 4-6 (1.5%),
6-8 (2%), 8-10 (2%)

5 6 0-6 (T)

6 6 0-2 (1.5%), 2-4 (2.5%), 4-5 (1%)

7 8 0-3 (T), 3-4 (3%),4-5 (5%),5-7 (T)

8 18 0-2 (T), 2-3 (1%), 3-19 (T)

y' 9 76 1 N-S line through 38, 21 Ft sections average = 1%
pit

N.B. T equals trace W03
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In diamond drill hole 2 present thickness = 40ft

Top - coarse grained,garnet wollastonite skarn/ banded,diopside skarn /

coarse grained,garnet-diopside skarn - Bottom

North end of the pit base partially digested by a1askite,present thickness

remaining 10 ft.

v Top coarse grained,ca1cite wollastonite skarn /coarse grained,quartz-
I

garnet idocrase skarn / a1askite - Bottom.

Mineralized sections

1) 2 ft in diamond drill hole 2 at 1% schee1ite

2) approximately 10 feet at 1% in outcrop south of diamond drill hole 1.

Tonnage possibilities Band 1

Band 1 is cut by the fault to the north and is not mineralized in

diamond drill 5. The surface extent of probable mineralization can be

approximated by the triangle A C 0 A is near diamond drill hole 1. 0

is along strike to the southwest from A and e is near the mineralized

portion in diamond drill hole 2. A mineralized thickness of 8 ft. is

assumed to exist at A and 2 ft. at e and D. These thicknesses should

be conservative as is the extent of triangle A e D. The volume of the

prism AA ' ee' DO' (Figure 7) is 30,400 cu. ft. which is equivalent to

2763 tons (11 cu.ft. = 1 ton). A grade of 1% ;s assumed for this tonnage.

d) Skarn Band 2

Band 2 outcrops near station 28 where it is a coarse grained,quartz­

garnet-idocrase skarn. To the south it is covered by overburden and may

in fact merge with Band 1. Near station 28 the top of the Band is in
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conformable contact with alaskite. and the bottom of the Band is fractured

and possibly sheared but appears to be conformably underlain by alaskite.

There is some scheelite mineralization in the center part of chip sample

line 8 which traverses the band near station 28 but it is not of econo­

mic thickness.

e) Skarn Band 3

Petrology - Much of the mineralized part of Band 3 is diopside-quartz­

garnet-idocrase skarn and banded~diopside skarn. No wollastonite was

found in Band 3 and the band grades rapidly into banded calc-silicate

southwest of the pit. In the pit area the type of skarn within Band

3 changes abruptly from outcrop to outcrop.

Structure - In the northeast Band 3 is separated from Band 1 by about

20 ft. of schist while towards the southwest, separation of the two bands

increases and alaskite and Band 3 intervene. The strike of Band 3 is

fairly constant except for the open fold southwest of the pit. The dip

of the band is variable but for the purpose of tonnage calculations it

is assumed to be 55°. The base of the band is generally schist or quartz­

ite and in the pit area the top is alaskite. A gossany zone which is

mapped near station 25 and in diamond drill hole 5 as a pyritic zone may

be a useful marker for identifying Band 3.

Lithologic Sections

South end of pit and trench present thickness at least 50 ft.

Top - coarse grained, quartz-garnet-idocrase skarn / fractured gossany zone/

quartz rich skarn or quarztite / coarse grained, quartz-garnet skarm / fine

banded to massive, diopside-quartz skarn - Bottom.



- 19 -

Diamond drill hole 3 present thickness about 30 ft.

Top - fine grained, banded, diopside-quartz skarn / medium to coarse

grained, garnet-diopside-quartz skarn / fine grained, massive, diopside

skarn with pyrite / coarse grained, massive, garnet-diopside-quartz

skarn - Bottom.

Diamond drill hole 5 about 15 ft. present thickness.

Top - coarse grained, quartz-garnet-diopside-idocrase skarn / banded,

diopside skarn, gossany in part - Bottom.

Northeast of pit and down slope present thickness about 30 ft.

Top - coarse grained, garnet-quartz-idocrase skarn / schist / banded,

diopside skarn, banded skarn? (inaccessible) - Bottom.

Mineralized sections

1) Percussion drill hole 1 intersected about 20 ft. present thickness

at 1.34%

2) Percussion drill hole 5 intersected about 10 ft. present thickness

at .5%

3) Percussion drill hole 3 intersected about 20 ft. present thickness

1.56%

4) Chip sample line 4 lamping results suggest about 10 ft. present

thickness at 2.3%

5} Diamond drill hole 3 intersected the equivalent of 20 ft. present

thickness at 1.56%

6) Northeast of pit and down slope is difficult to evaluate because of

terrain but 10 ft. present thickness at 1.5% should be conservative.

7) Diamond drill hole 5 minor schee1ite over less than 1 ft.

Also percussion drill hole 9 checked down dip extension for 70 ft. at
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3.77% and percussion drill hole 7 checked down dip extension for 50 feet

at .65%

Tonnage possibilities

Mineralization does not seem to extend west southwest of a line through

station 21 to mineralization in diamond drill hole 5. Mineralization

is cut off by the topography to the northeast and by the fault to the

northwest. The block of potentially mineralized ground is outlined on

the map by triangle EFG and Figure 8. Based on exposed mineralization

a thickness of 10 feet is assigned to F,a thickness of 0 feet to G and

a thickness of 15 feet to E. A thickness of less than 2 feet is not

considered mineable so that only the tonnage of EIHFF'E'I'H' (Figure 8)

is considered. This block contains 16,134 tons. A grade of ,1.5% is

assigned to this tonnage.

f) Skarn Band 4

Band 4 is composed of fine grained, siliceous skarn, fine grained, diop­

side-quartz skarn and a central gossany zone. The Band is separated

from Band 3 by schist and a schist plus pegmatite mixture. It may

merge with Band 3 to the northeast but for the purpose of ore tonnage

calculations it is assumed to dip at 55° and to be 25 ft stratigraphically

below Band 3. The base of the Band is Marked by schist or quartzite.

Chip sample lines 5 and 6 traverse the Sand and 1amping results indicate

about 5 ft. present thickness at about 1.5%. The bandwas intersected by

diamond drill hole 3 but no mineralization was encountered.
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The mineralization extends along strike for 20feet between chip sample

lines 7 and 6 but stops before chip sample line 5. For the purpose of

tonnage estimation a miner.alized strike length of 60 ft. is assumed and

the slab is limited down dip by diamond drill hole 3. The resulting

volume is illustrated in Figure 9, and provides 779 tons with an assumed

grade of 1.5%.

Skarn Band 5

Skarn Band 5 is intersected in diamond drill hole 2 above Band 1. It

does not outcrop and is not mineralized in diamond drill hole 2. This

band forms a small wedge against the fault but because of its location

near other mineralized skarn bands it has been delineated.
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VIII DRILL PROGRAM

a) Introduction

Three primary and two secondary drill sites have been planned. A total

of 12 drill holes have been projected to give a total length of 1,490 feet.

The drill program is flexible to allow for additional and/or alterna-

tive holes to be drilled as drilling progresses. Sections and logs

have been constructed for each planned hole but these are only rough

guides of what to expect.

Access to the planned drill sites will require construction of 2 short

cat roads. The road to give access to drill site T (plotted on map)

is planned to start 20 feet southeast of station 16 and to cut back

angling down slope through stations 24,4 and 21. This road as well as

giving access to the bench south of the pit should expose any extension

of Band 4 to the southwest. The road to give access to sites S and ~

is planned to start 20 feet north of station 10 and to cut back angling

down slope towards station 3. This road should expose Band 5.

r1aximum fl exi bi 1i ty of the dri 11 i ng program wi 11 be retai ned if the

following sequence is followed. First set up at site R and drill holes

1,2 and 3. If no additional holes are planned for this site move to

site S and drill holes 4, 5, 6, 8, and 9. If the cat road to sites S

and R exposed mineralization, site another drill hole back along the

road, otherwise move round top of the pit to site T. From site T drill

holes in sequence 10, 11 and 12. It may prove worthwhile to set up on

the access· road near station 1 and drill additional holes based on

the results of drilling from site T.
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It is important to prepare drill sites as well as possible and to locate

them accurately to minimize drill costs. Water will have to be piped at

least 1000fee~ A good source of water with sufficient head should be

located so that if possible the cat can help make access to it.

Most of the inclined drill holes are planned to intersect layering at

close to 90°, if core bedding/angles are consistently less than 60° layer­

ing is shallowing or steepening with depth and sections should be re­

interpreted before casing is pulled.

Site R

Three holes are planned for Site R.. Figure 10 illustrates the loca­

tion with respect to Band 1, Ban~ 3 and Band 4. Piercing points of the

surfaces of these Bands are plotted on the map and labelled in Figure 10.

Hole 1

Verti ca1

Hole 2

145/42°

0-25 ft. projected to intersect 9 ft. of mineralization

equivalent to a present thickness of 5 ft.

25 ft. base of skarn Band 1

25 - 60 ft. schist mixed with skarn (Band 2) and a1askite

60 ft. fault

60 ft.+ intrusives.

100 ft. maximum projected length.

0-15 ft. Band 1 projected to intersect 5 ft. of mineralization

equivalent to a present thickness of 5 ft.

15 - 50 ft. 60% a1askite 30% skarn (Band 2) 10% schist.

50 - 78 ft. Band 3 projected to intersect 15 ft. mineralization

equivalent to 15 ft. present thickness.



Hole 3

145°/63°
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78 - 100 ft. schist and quartzite

100 - 105 ft. Band 41

150 ft. m~ximum projected length.

o - 18 ft. Band 1, projected to intersect 5 ft. mineraliza­

tion equivalent to 5ft present thickness.

18 - 50 ft. 60% alaskite 30% skarn (Band 2) 10% schist

50 - 90 ft. Band 3,projected to intersect 15 ft. mineraliza­

tion equivalent to 15 ft present thickness.

90 - 113 ft. quartzite and schist

113 - 118 ft. Band 41

150 ft. maximum projected length.

Depending on the results of drilling it may be useful to spot more

holes to intersect Band 3.

Site S

Six holes are planned for Site S, Figure 11 illustrates the location of

holes 4, 5, and 6, Figure 12 illustrates the location of holes 7 and 8

and Figure 13 illustrates the location of hole 9.

Hole 4

145°/40°

0-26 ft. Band 1,wo11astonite skarn some quartz-garnet skarn

and a1askite. Projected to intersect 6 ft. mineralization

equivalent to 6 ft. present thickness.

26-50 ft. mostly a1askite

50 to 79 ft. Band 3,projected to intersect 12 ft. mineraliza­

tion equivalent to a present thickness of 12 ft.

79-110 ft. quartzite plus schist

110-115 ft. Band 41

150 ft. maximum projected length



Hole 5

Hole 6

Verti ca1

Hole 7

233°/62°

Hole 8

233°/43°
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0-21 ft. Band l,wollastonite skarn,quartz-garnet skarn,

a1askite. Projected to intersect 6 ft. mineralization equiva­

lent to 6ft. present thickness.

21-60 ft. mostly a1askite

60-93 ft. Band 3, projected to intersect 10 ft. mineralization

equivalent to 10 ft. present thickness.

03-113 ft. schist and quartzite

113-123 ft. Band 41

150 ft. maximum projected length

0-46 ft. wollastonite skarn, quartz-garnet skarn and a1askite.

Projected to intersect 8 ft. mineralization equivalent to 4.5 ft.

present thickness.

46 - 55 ft. a1askite,minor skarn (Band 2)

55 ft. fault

55-100 ft. biotite-quartz monzonite

100 ft. maximum projected length.

0-63 ft. wollastonite skarn, quartz-garnet skarn. Projected

to intersect 3.2 ft. mineralization equivalent to 2 ft. present

thickness.

63-74 ft. alaskite,minor skarn

74 ft. fault

74 ft - 100 ft. biotite-quartz ~onzonite

100 ft. maximum projected length:

0-31 ft. wollastonite skarn, quartz-garnet skarn. Projected

to intersect 4.2 ft. mineralization equivalent to present

thickness 2 ft.



Hole 9

165°/62°

Site T
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31 - 94 ft. mostly a1askite,minor skarn

94 ft. fault

94 ft. - 120 ft. biotite-quartz monzonite

120 ft. maximum projected length

0-36 ft. Band 1, projected to intersect 2.5 ft. mineraliza­

tion equivalent to 2.5 ft. present thickness.

36 to 130 ft. a1askite,minor skarn possibly mineralized.

(Band 2)

130-160 ft. Band 3, projected to intersect about 8 ft. mineral­

ization equivalent to 8 ft. present thickness.

160-130 ft. schist and quartzite

180 ft. maximum projected length.

Three holes are planned for Site T, figure 14 illustrates the location of

these holes. They are primarily designed to check the down dip extension

of Band 4.

Hole 10

146/55°

0-42 ft. Band 3, projected to intersect 15 ft. mineralization

equivalent to 15 ft. present thickness.

42-60 ft. schist

60-69 ft. Band 4, projected to intersect about 4 ft. mineraliz­

ation equivalent to 4 ft. present thickness

69-100 ft. schist and quartzite

100 ft. maximum projected length.



Hole 11

Vertica1

Hole 12

180°/60°
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0-70 ft. Band 3,projected to intersect 26 ft. mineraliza­

tion equivalent to 15 ft. present thickness.

70-105 ft. quartzite and schist

105-114 ft. Band 4,projected to intersect about 8 ft. mineral­

ization equivalent to about 4 ft. present thickness.

114 - 140 ft. quartzite and schist

140 ft. maximum projected length.

0-45 ft. Band 3,projected to intersect about 20 ft. mineral­

ization equivalent to 15 fL present thickness.

45 - 65 ft. quartzi te and schi st

65 ft. - 75 ft. Band 4, projected to intersect about 6 ft.

of mineralization equivalent to 4 ft. present thickness.

75 ~ 100 ft. quartzite and schist

100 ft. maximum projected length.



FIGURE 10

VERTICAL SECTION TRENDING 1450 THROUGH SITE R
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FIGURE II

VERTICAL SECTION TRENDING 1450 THROUGH SITE S
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FIGURE 12

VERTICAL SECTION TRENDING 2330 THROUGH SITE S
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FIGURE 13

VERTICAL SECTION TRENDING 1650 THROUGH SITE S
(SCAL~ I em = 10ft.)
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FIGURE 14

A. VERTICAL SECTION TRENDING 1460 THROUGH SITE T
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IX SUMMARY OF ORE TONNAGE POSSIBILITIES

Schee1ite mineralization occurs in 6 areas which are listed below:

1) Skarn Band 1

2) Skarn Band 3

3) Skarn Band 4

4) Loose boulders in pit

5) Stockpile at Clearwater

6) Boulders below pit

1. Skarn Band 1 has a geologically probable tonnageof2,763 tons at

about 1%.

2. Skarn Band 3 has a geologically probable tonnage of 16,134 tons at

about 1.5%

3. Skarn Band 4 has a geologically probable tonnage of 779 tons at 1.5%.

4. A 76 ft. 1amping line through the pit indicated an average grade for

loose material of 1%. The area of the pit is 3675 sq. ft., if a

thickness of 3 ft. is assigned to the loose material then this prov­

ides 1002 tons at 1%.

5. The stock pile at Clearwater has previously been estimated at

least 1500 tons. A grade estimate was made by 1amping traverse lines

across the pile at night and a value of about 1.5% obtained.

6. There is probably about 500 tons of better than 1% ore contained in

boulders on the slope between Maxwell Creek and the pit. Unfortunately

they can probably not be recovered.
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Total reserves:
2,763 tons 1.0%

16,134 tons 1.5%

779 tons 1.5%

1,002 tons 1.0%

1,500 tons 1.5%

equivalent to 20,923 tons at 1.5%

It is difficult to attach a certainty to this figure. It has been derived

by assuming a degree of predictability for grade and skarn thickness that

may not be justified. The test of the assumption will be how well drill

results fit the predictions made in the proposed drill hole logs.
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X CONCLUDING REMARKS

The Gotcha mineral claims cover a small area of high grade scheelite

mineralization. The mineralization occurs in skarns adjacent to an

alaskite body which is partially surrounded by quartz monzonite. The

grade of scheelite mineralization changes abruptly from outcrop to

outcrop as does the specific type of skarn. It is difficult therefore

to see much consistency in the surface geology and even more difficult

to predict with any degree of certainty what the mineralization is

doing at depth. Despite these problems an atte~pt has been made to

estimate geologically probable ore reserves. A drill program has been

outlined that should prove or disprove the existence of these reserves.

XI RECOMMENDATIONS

1. Arrange for a cat to open up two short access roads to three drill

sites R, S, T.

2. At the same time, cut a trench 400 ft. long trending 320 0 from

DOH 6 to expose skarn bands next to the projected intrusive contact.

3. Drill holes in the sequence suggested at each site. Spot new holes

and/or shorten planned holes depending on amount and location of

mineralization intersected. About 2000 ft. of drilling will prob­

ably be required to adequately prove out the tonnages outlined.

Respectfully submitted,

/7 b-==,-
B. D. ~, B.Sc., Ph.D.
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SUMMARY

(1) The Gotcha Claim Group, owned by United Mineral Services Ltd.,

covers an area of tungsten mineralization which was discovered and

preliminarily explored by Union Carbide of Canada Mining Ltd. in 1972­

1973, further delineated by NCA Minerals Corporation during January

1978 and by United Mineral Services Ltd. during the summer of 1978.

(2) The claims are located approximately 20 miles northeast of

Clearwater, B. C. and are serviced by a year round logging road.

(3) Two schee1ite mineralized skarn bands, the Upper Band and the

Lower Band, have been the focus of most exploration activity. A third

schee1ite mineralized skarn band was discovered during development

stripping undertaken during the 1978 field season.

(4) Using exploration data obtained from work programs on the prop­

erty tonnages of the Upper and Lower Bands can be stated as:

Upper Band

Lower Band

Lower Band

Lower Band

INDICATED TONNAGE

6000 tons @ 2.0% or

6100 tons @$1.95%

PROBABLE TONNAGE

900 tons @ 2.0% or

POSSIBLE TONNAGE

1100 tons @ 2.0% or

12,000 s.t.u.

11 ,900 s. t. u.

1 ,800 s. t. u.

2,200 s.t.u.

The total estimated reserves excluding float ore is 14,100 tons with

an estimated total content of 27,900 s.t.u. W03.
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(5) Further ore reserves are likely to be found on the property.

Extensions for the Upper and Lower Bands exist both down-dip and to

the southwest. Extension for the Lower Band also exists to the north­

east. Additional ore may be found within the untested thl~ schee1ite

skarn band that was discovered in 1978.

(6) Metallurgical testing has shown that the ore is ammenable to

gravity or flotation concentration techniques. Recoveries in the 80%

range can be expected.

(7) A program consisting of surveying, structural mapping and

diamond drilling followed by feasibility studies is proposed.
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INTRODUCTION

The Gotcha Claim Group is comprised of the Gotcha and Gotcha 2 Mineral

Claims containing 1 and 9 units respectively. The Claims were staked

by United Mineral Services Ltd. during March 1977 to cover an area of

tungsten mineralization outlined and partially delineated in 1972 and

1973 by Union Carbide Canada Mining Ltd. During July 1977 United

Mineral Services undertook limited trenching on the property and made

a preliminary economic evaluation from data available.

In September 1977, United Mineral Services Ltd. entered into an option

agreement with NCA Minerals Corporation. A percussion drilling pro­

gram was carried out during January 1978 followed by a preliminary. .

cost stuQY. by Mr. J. P. Elwell, P.Eng. on behalf of NCA Mineral Corp-

oration. The option agreement between NCA Mineral Corporation and

Un~ted Mineral Services Ltd. was terminated in March 1978.

United Mineral Services Ltd. undertook a program of development between

the months of May and November, 1978. This program consisted of upgrad-

ing road access for heavy equipment use, stripping, rock trenching and

preliminary metallurgical testing of two hundred tons of ore.

The results of work performed on the Gotcha Property are outlined in

this report.

LOCATION AND ACCESS

The Gotcha and Gotcha 2 Mineral Claims are situated in the Kamloops

Mining District with the main area of economic interest located approxi-
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mate1y 30 meters above Maxwell Creek and 4.8 kiJometres northwest of

the confluence of Maxwell Creek with the Raft River. The property lies

at the 4000 foot elevation at latitude 51°51.3 1 and longitude 119°42.1 1.

Year round access to the property is by logging road which leaves the

Yellowhead Highway (No.5) 6.5 kilometres east of Clearwater and

follows first the Raft River for 35.4 kilometres and then Maxwell Creek

for the final 4.8 kilometres.

RESULTS OF PREVIOUS EXPLORATION

(A) During the summer of 1972, Union Carbide Exploration Corporation

undertook a program of geological mapping, sampling and a total of

1769.3 feet of diamond drilling (diamond drill holes 1 to 8). This pro-

gram was followed by an additional 1436 feet of diamond drilling during

the 1973 field season (diamond drill holes 9 to 11). With the informa-

tion available, Mr. D. L. Cook, P.Eng. postulated that there were two

distinct schee1ite bearing skarn bands present on the property with a

tonnage possibility of 10,000 tons with a content of 15,000 short ton

units of W03. Union Carbide1s work is described in detail in a report

by D. L. Cook, P.Eng. included in this report as Appendix A.

(B) During the summer of 1977, United Mineral Services Ltd. undertook

a trenching program which substantiated the two band hypothesis presented

by Mr. Cook and revealed that the Upper Band of skarn has sections which

grade in excess of 3% W03. United Mineral Services Ltd. wrote a report
--- _._-- --_.

. entitled IIA Geological Evaluation and Preliminary Economic Evaluation of

the Gotcha Mineral Claim" using Union Carbide1s data and the geological
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information obtained from their trenching program. With the information

available at that time United Mineral Services ltd. confinmed that at

least two schee1ite bearing skarn zones were present on the property and

it was estimated that an overall tonnage of 9000 tons with a content of

14.000 stu of W03 was indicated. The report prepared by United Mineral

Services ltd. is included as Appendix B.

(C) During January 1978. NCA Minerals Corporation undertook a percuss­

ion drilling program in order to establish a greater degree of certainty

for the tonnage and grade of portions of the schee1ite bearing skarn

in the Upper and lower Bands. The results of this program are reported

in "Progress Report - Exploration, of the Gotcha Claims" by Mr. J. P. El\t{e1l.

P.Eng. and included as Appendix C. From the percussion drill hole

results it was estimated that the Upper and Lower Bands contained 14.000

s.t.u. as drill indicated ore with an additional 3700 s.t.u. as probable

and possible.

With the results obtained from the percussion drill program a Preliminary

Cost Study was carri ed out by Mr. J. P. E1we11. P. Eng. for NCA Mi nera·1 s

Corporation in March 1978. He recommended that metallurgical tests

should be made to determine the actual recovery and grade of concentrate

that could be expected from production. He also recommended that

development drifts be driven over both the Upper and Lowe~ bands to open

up the part of the ore zones which would be mined by underground methods

and also provide access for further exploration of the mineral zones

beyond the limits delineated by drilling. Mr. Elwell·s report is included

as Appendi x D.
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Following the reports of Mr. Elwell an independent review of the data

available and an examination of the property was carried out by Mr. B.

Hicks, P.Eng. of Brodie Hicks Engineering Ltd. The results of his

findings are included as Appendix E. Mr. Hicks recommended that

additional development should be carried out to up-grade the reserves

and that a better understanding of the metallurgy of the ore be

obtained.

(0) From the period of May 1978 to August 1978, United Mineral Services

Ltd. had three separate metallurgical tests carried out by Bacon,

Donaldson &Associates Ltd. as well as a semi-quantitative spectrographic

analysis carried out by the Department of Mines and Petroleum Resources.

The results of these tests are found as Appendix F.

The scheelite ore was found to respond well on bench scale tests using

tabling and flotation techniques. Tabling of the ore was found to yield

a -71% recovery and a 50% W03 concentrate. Flotation tests indicated a

80% recovery and a 11% to 36% W03 concentrate. A jig used in conjunction

with a flotation circuit yielded a 16% concentrate and recovered 35% of

the total 85.6% W03 recovered.

Semi-quantitive analysis of the ore showed that there are no deleter­

ious impurities.

In order to obtain an indication of ore grades after dilution from mining

and the response of the ore to a larger scale mill test, United Mineral

Services Ltd. processed 200 tons of ore through a flotation mill located

at lumby, B. C. Results of this test are found in Appendix G. Head
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grades varied from .97% to 2.99% and it is reasonably justified to assume

an overall average grade of 1.5% for the ore with an assumed dilution of

25%. Concentrate grades varied between 20.8 and 43.4% W03. Recoveries

were low (approximately 50%) due to problems of controlling the

grind.

The results of the tests show that the ore is easily ammenable to concen­

tration by gravity or flotation methods.

Development work undertaken by United Mineral Services Ltd. during

the 1978 field season established a greater understanding of the nature

of the distribution of the schee1ite mineralization within the skarn

zones and the established grade of mineralization after dilution due to

open pit mining methods. An overall grade of approxima~ely 2% W03 can

be assigned to the Upper Band and it appears that a tonnage greater than

the original 3000 tons estimate given to the Upper Band can be reasoned.

The work performed has also established additional areas in which ore can

be obtained by open pit mining methods.

REGIONAL GEOLOGY AND STRUCTURE

The Gotcha and Gotcha 2 claims are located in an area in which metasedi­

mentary rocks of the Shuswap Metamorphic Complex have been intruded by a

variety of granitic dykes, stocks and sills. The metasedimentary assem­

blage consists of quartz-mica schist, garnet-mica schist, marble, musco­

vite-chlorite (biotite) schist, amphibolite, quartzite and metasedimen­

tary gneisses. These rocks have undergone polyphase deformation and the

metamorphic assemblage belongs to the upper amphibolite or hornblende
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hornfels facies.

Principal defonmation and metamorphism of the Complex occurred in a time

interval between Upper Triassic and Upper Jurassic. A general north to

northwesterly trend of major and minor structures, including fold axes,

lineations and compositional layering exists in the metasedimentary rocks

in the northern portion of the Maxwell Creek area. A change to a predom­

inately northeasterly trend of major and minor structures is found on the

Gotcha Claim group. Large scale anticlinoria and synclinoria as well as

smaller scale isoclinal folds and angular folds are recognized structural

features of the Shuswap Metamorphic Complex and it is evident that such

folding can be expected to be found within the Maxwell Creek area.

The metasedimentary rocks have a sequence that is lithologically similar

to the Lower Cambrian Hamill quartzite - Badshot limestone succession and

are tentatively assigned as correlatives of these formations.

Granitic rocks that intrude rocks of the Shuswap Metamorphic Complex

include medium-grained biotite granodiorite, alaskite, quartz monzonite,

quartz diorite and biotite granodiorite. Pegmatites represent a late ­

stage intrusive event and intrude all other granitic rocks. These intru­

sives have been assigned an Upper Cretaceous age and a K/Ar age date from

an alaskite located in the Upper Skarn Band yielded an age of 64 m.y.

(accuracy 3%) placing the time of intrusion·on the Gotcha claims as Lower

Tertiary. The emplacement of the intrusives within the metasedimentary

rocks has resulted in the formation of contact metamorphic aureoles that

contain large masses of tactite. It is within portions of these tactite

zones that scheelite mineralization is found.
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Faulting post-dates skarn and intrusive fonmation and these faults trend

northeast and northwest and may be accompanied by strongly developed

gouge zones.

A general summary of the geological events that occurred within the

Maxwell Creek area are as follows:

(1) Lower Cambrian (?)

Deposition of a series of interbedded quartzites, limestones, and

pelites.

(2) Upper Triassic to Upper Jurassic

Polyphase deformation and the formation of an amphibolite grade

metamorphism of the sedimentary succession.·

(3) Upper Cretaceous and Lower Tertiary

Intrusion of a varierty of intermediate to acid intrusive rocks.

(4) Lower Tertiary

The formation of tactite bodies within calcareous beds of the sedi-

mentary succession.

(5) Post Lower Tertiary

Disruption of the lithologies by northeasterly and northwesterly

low to high angle faulting.

GEOLOGY OF THE GOTCHA CLAIM

The work carried out on the Gotcha property since 1972 has established

•a series of northeasterly trending areas of metasedimentary rocks that
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occur as pendants with generally west to northwesterly dips. The area

in which these pendants are found has been traced for approximately 400

metres (1200 feet) to the southwest of Maxwell Creek and the width of

this area is approximately 200 metres (600 feet). At the southwesterly

portion of this area the metasedimentary rocks are bounded on both

sides by granitic rocks. The pendants lie within and are separated by

intrusive rocks and are cut by numerous sills. Contact metamorphism

has occurred along this northeasterly trend and a variety of contact

metamorphic mineral assemblages have been produced. The calcareous

rocks show stages of development from original marble to a coarsely

crystalline quartz-garnet-epidote-vesuvianite rock.

Of the variety of skarn assemblages that occur on the pro~erty three

important assemblages predominate.

(1) Massive garnet-quartz-epidote-vesuvianite skarn.

This skarn type consists of coarsely crystalline garnet, quartz and

vesuvianite with varying amounts of accompanying epidote, sphene and

apatite. This assemblage is widespread on the property as evidenced in

both outcrop and diamond drill hole intercepts.

(2) Diopside-clinozoisite-tremolite-quartz skarn.

This skarn type is generally fine grained and can display a banded tex­

ture. It appears that this skarn type attains a co~tinuity of composi­

tion and can be correlated in outcrop exposures and between diamond drill

holes.
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(3) Wo11astonite-garnet-ca1cite skarn.

This skarn type is medium to coarse grained and appears to have a variable

distribution throughout the property. The presence of wollastonite indi­

cates formation at low pressure (1 to 2 kilobars) .and high temperatures

(500 to 700 degrees Centigrade) with the availab~lity of S;02. Wollaston­

; te-garnet-ca1ci te skarn occurs along the northeasterly edge of the area of

metasedimentary rocks.

Scheelite Mineralization

Tactite zones that have been delineated on the property are commonly com­

posed of varying proportions of the three skarn assemblages described.

The tactite has a widespread horizontal and vertical distribution as seen

in both surface outcrop and diamond drill hole intercepts.

Within these tactite zones varying amounts of scheelite mineralization

can be observed. Skarn types (1) and (2) host the most significant con­

centrations of scheelite while skarn type (3) has not been found to con­

tain any appreciable amounts of scheelite. Skarn type (1) hosts pervasive

late-stage silification that is accompanied by coarse grained scheelite.

Quartz segregations frequently are noted to occur as irregular veinlike

masses within and bordering the skarn. The quartz bodies yield no

scheelite but nearby in other parts of the same zone scheelite may be con­

centrated. In areas of skarn type (1), abundant concentrations of

scheelite are frequently found where quartz is abundant. The garnet­

quartz-scheelite association of skarn type (1) appears to be the most

productive and widespread skarn assemblage, however, the diopside-
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epidote-quartz-schee1ite association of skarn type (2) can contain

unusually high grade concentrations of scheelite as noted in the area

of the Lower Band.

Within the tungsten-bearing zones of tactite there are areas in which

no scheelite occurs, and the nature of the distribution of zones in which

scheelite deposition occurred must be appreciated in the evaluation of

the tactite zones.

In general it appears that the formation of the various skarn assemblages

found on the Gotcha Claim has been in progressive stages. At an advanced

stage of contact metamorphism, skarn types (1), (2) and (3) have been

formed. The wOllastonite stage of skarn formation has not been accom-

panied by tungsten deposition of any importance. The formation of the

silicates of the garnet and epidote group when accompanied by abundant

excess quartz represent a stage at which scheelite mineralization may be

expected to form in greater abundance.

FORM OF SCHEELITE ZONES

The results from past exploration and development work have outlined two

schee1ite bearing zones that have been denoted as the Upper Band and the

Lower Band. Scheeelite mineralization is found to dilate

within the skarn assemblages to form irregular lensoid masses. The

shapes of these mineralized zones are particularly well illustrated in

the reports by Mr. J. P. Elwell, (Appendix D, Estimated Tonnage for the

Lower Band) and Mr. D. Cook (Appendix A, Estimated Tonnage for the Upper

Band, p.g). Determining the actual dimensions for the mineralized zones
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has been done on a ba sis of gra de , mi neab1e wi dths, an d the degree of

confidence that can be assigned to the width given at any particular

point. It should be noted that in the evaluation by United Mineral

Services Ltd. (Appendix B, Figure 3B) that an estimated tonnage of 3000

tons with a grade of 1% W03 was calculated for the Upper Band. The

tonnage estimate for the Upper Band was calculated for two sections - a

frontal block of 2000 tons and a rear block of 1000 tons. After stripp-

ing off the overburden covered area it was found that the surface topo­

graphy was more pronounced than that depicted in the original estimate.

This can be seen in the fact that from the 3692 1 elevation, the rear of

the frontal block extends up for a distance of approximately 75 feet

and is mineralized over a width of 20 feet. The grade of the slope is

not as pronounced as originally depicted and the estimated tonnage given

originally as 2000 tons can reasonably be justified as being in the

neighbourhood of 5000 tons. As previously mentioned the grade of the

material tested was approximately 2% before dilution.

The rear portion of the tonnage estimate for the Upper Band has been

shown to constrict and pinch down to a width of approximately 2 feet,

however, scheelite mineralization has been noted over a length of 14

feet (Appendix H - Diamond Drill Logs - D.D.H. 2).

From the exploration and development work done to date it has been

shown that the scheelite bearing skarn zones have lensoidal geometry

within larger zones of skarn assemblage minerals. The boundary to the

limit of schee1ite mineralization may be abrupt as in the case with the

Lower Band or may be diffuse as in the case of the Upper Band.
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POSSIBILITIES FOR ORE CONTINUATION

Tonnage calculations for the Upper Band have been made using the 3692

foot elevation as a cut-off. It is obvious from the results obtained

from the percussion hole drilling performed in January 1978 that this

is an arbitrary level and that schee1ite mineralization ;s known to

extend down at least to the 3676 level ;n the Lower Band. Extensions of

the Lower Band are expected to be found to the northeast of the limited

of percussion hole drilling and also at depth.

Extensions of both the Upper and Lower Band to the southwest are by no

means eliminated and the possibilities of finding additional scheelite

bearing .skarn zones are good. This possibility has been shown by the

discovery of an additional scheelite bearing skarn zone during the devel-

opment work carried out during the 1978 field season. This zone is
.I

approximately 50 feet to the southeast of the Lower Band and is approxi­

mately 3 feet wide and con~ains greater than 2% W0 3 (visual estimate).

Diamond drilling performed by Union Carbide has indicated appreciable

thicknesses of skarn assemblage minerals that are host to the scheelite

mineralization in the Upper and Lower Bands. A more definitive geologi-

cal model will help delineate those areas of the property where addi-

tional zones of scheelite mineralization can be expected to occur.

PROPOSED EXPLORATION PROGRAM

'A program involving detailed geological mapping and surveying, taking

into account the structural features that are evident on the property,
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should be undertaken. The area involved in this mapping program would

focus on the geology between Diamond Drill Holes, 9, 10, 11, in the

southwest, 4 and 8 in the southern portion and 2, 7, 5, 3, and 1 in the

northern portion of the area. Upon completion of the mapping program

and a revised structural interpretation of the geology, a drilling pro­

gram should be undertaken. The drill program would be designed to more

fully delineate the schee1ite mineralization in the Upper and Lower Bands

and test the geological possibilities that exist for the occurrences

of additional iones of scheelite mineralization that may occur in the

southwestern portion of the property. This recommended program is envi-

sioned to entail Qpproximately one month of geological field work

followed by approximately 4000 feet of diamond drilling.

In addition, previous soil sampling has been able to locate areas of

schee1ite mineralization and it is suggested that a more widespread

soil sampling program may be useful in delineating areas of scheelite

mineralization that are overburden covered. Such a program would likely

entail close spaced sampling. An initial survey over the known mineral­

ized·zones at different sample intervals would determine the optimim

soil sample interval required. Care would have to be taken in deter­

mining the type of soil sampled in order tointerpretate the results of

such a survey.

A feasibility study should follow drilling to determine the approach to

be taken to place the Gotcha property into commercial production.
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GEOLOGICAL REPORT

On The

BOULDER CLAIMS GROUP, KAMLOOPS MINING DIVISION, B. C.

INTRODUCTION

, The Boulder Claim Group was staked by Union Carbide Exploration Corp.,

'during July and August 1972 to cover what appear.ed to be the source

area of scheelite encountered in down-stream panning and in "boulders

in Maxwell Creek.

The present report outlines the results of the geological exam-

ination carried out on the property commencing August 1st, 1972.

. Geological mapping, sampling and drilling were completed between

August' and November 1972 by B. D. Ryan and others under the supervision

of D. ·L. Cook, P. Eng.

OWNERSHIP

The claims staked in the name of Union Carbide ~xploration Corporation are as

follows:

Name Location Date Recording Date Record Nl'mber

Boulder 1 - 11 . 27 July 1972 . 1 August. 1972 121089 - 121099

Boulder 12 1 Augus t 1972 7 Augus t 1972 121344

Boulder 13 - 22 19 August 1972. 30 August 1972 121862 - 121871

Boulder 23 - 28 20 ~ugus t 1972 30 August 1972 121872 - 121877

,,--- Boulder 29, 31 & 32 27 August 1972 30 August 1972. 121878, 121880 & 121881

\

Boulder 30 26 August 1972 30 August 1972' 121879J



OOO?E:I~""U~(II.I;~7"''3S
3f.VW28"SZ'J "

FL.'""b7111db':3.J.b'Q°0"9·8:A.IV'"fr1(Q

~
~)

-..-/

SW/'t:/7:Jtl3Q7n08

d'rlW.N.OI1.V'::J07

I,

\

OLtfi"·:.'.iI

-::.

-•...----_...---_..-------

....·····_······1#

'dHOJNO'l~~OldXl3Q/8'dVJNOINn

~'CJ~
~

,I

""61f.. •



(

(

"(
v

- 2 -

All were recorded with the Mining Recorder for the Kamloops Mining Division

at Kamloops. No other claims are held in the immediate area by any other

company. (See accompanying claim map) •.

LOCATION

The claims are located 20 miles N. E. of Clearwater on the W. side of upper

Maxwell Ck. and 80 miles N. of the lown of Kamloops. They are in the Kam100ps

Mining Division and in map ~rea 82M/13E of the National Topographic Series.'

ACCESS

By logging road along Raft River and Maxwell Creek for 25 miles which leaves

the Yellowhead Highway (No •. 5), 4 miles E. of Clearwater.

A 'cat' road gives access to drill-sites. ·A helicopter pad has been cut in

the bed of Maxwell Creek.

TOPOGRAPHY

The claims and surrounding area are heavily forested with steep, rounded, flat-

topped hills up-to about 6000' which is also the tree line. The only peak above

the tree-line in the immediate area is Raft Mtn. (8040').

The flat hill-tops are swampy with numerous small lakes, conditions which will un-

doubtedly lead to problems in reconnaissance dr~inage sampling.

REGIONAL GEOLOGY AND STRUCTURE

The most 'detailed' mapping in this region was by R. B. Campbell in 1962 and 1963

(Adams Lake ~p-Sheet: G.S.C. No. 48-1963). Ho~ever, this work is of a very general

natur~ with extensive areas of rocks being undifferentiated boih lithologically and

structurally •

. On and around the Boulder claims, the rocks' are of the Shuswap Metamorphic Complex

described. but not mapped. as consisting of the following rock assemblages:

1. Metasedimentary gneisses of varied type.
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2. Amphibolite

3. Quartz-mica schist

4. Quartzite

5. Marble and Skarn

6 • Pe gma tit e

7. Granitic rocks

Numbers 3 to 7 have been identified on the property.

Structurally, the Shuswap Metamorphic Complex is the heart of the core zone of

the S. part of the E. Fold Belt of S. British Columbia. Rocks are generally 1n

the upper amphibolite or hornblende-hornfels facies. The Complex is flanked on

the N. by the Caribou Mountains Sub-provinc~, on the E. by the Kootenay Arc (phy-

siographically the Selkirk Mountains) and on the W. by the Intermontane Zone (Phy-

siographically the interior pl~teau).

The metasedimentary rocks and schists are intruded by an enormous number of dykes,. \

sills, and small irregular bodies of the granitic rocks. Only the larger of these

granitic rocks have been mappe~ by Campbell, well to the S. of the Boulder claims.

These are described as unfoliated or weakly foliated, mainly medium-grained biotite

granodiorite. The granitic dykes and sills are described as mainly in the N. part,

i.e •. , around the Boulder claims. The mapping on the Boulder claims, although limited,

suggests one of these larger granitic bodies (unrecognized by Campbell) occurs in

that area.

The .pegmatites intrude all the other granitic rocks.

The metasedimentary gneiss contains a lower sequence that is generally similar in

lithology, though not in detail, to the Lover Cambrian Hamill quartzite-Badshot

limestone succession in the Kootenay Arc.
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This lower quartzite-carbonate s~quence remained resistant to metamorphism

(i.e. relative to the more pelitic rocks) forming marbles and schistose quart-

zites. The metasedimentary rocks of the Boulder claims are thought to be of

this succession.

The principal deformation and metamorphism of the Complex occurred in post-Late

Triassic or Early Jurassic time. It began in the E. part of the Complex with in-

tense metamorphism and migmatization accompanying large scale east-west trending

interfolding of the core and mantle. Such folds permitted the local rise of mig-

matitic core synchronous with a northw~sterly arching along the E. edge of the

Complex, producing a .series of gneiss domes at about 50 mile intervals. The final

deformation consisted of warping and development of some N.W. trending folds.

PROPERTY GEOLOGY

In general, the area of claims drilled and geologically mapped (claims I, 3, &

II) is a series of. north to north-northeast trending pendants of west to northwest

dippi~g metasediments, (marbles, skarns, quartzites and schists) lying in intrusive

rocks ~ainly leucocratic quartz monzonite, biotite quartz monzonite and pegmatit~).

The pendants merge and diverge both horizontally and vertically which compli~dt~

the interpretation.

The Metasediments

Marbles and Skarns: This succession of quite variable rocks, has a ,probable stratl-

graphiC thickness of about 140' but is interupted by a numb~r of thin beds of quartz-

rolca schist, quartzite and all variations between.

The variations within the skarn are thought to reflect differences in the lithology

of ~he original limestone as comp0sition within a given bed does not s~em to change
..

unless perhaps on a regional scale. This continuity of composition can be seen not

only 1n outcrop but 1n a general way between drill-holes e.g. the banded diopside

skarn bands seem to correlate in holes J, 2 & 5.
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If looked at on an even broader scale however, there does seem to be some

variation along beds as the amount of wollastonite (previously identified OD

this property as tremolite) and calcite increases southward between the site

of drill-hole No.1 to a marble outcr~p 3bout 300' S. of the 'cat' road/logging

road junction, a distance of about one-third of a mile.

Calcite as marble, or in skarn, with variable diopside, garnet and wollastonite,

occurs only in the S. part of the mapped area. This is interpretted as an indi­

cation of decreasing reactive and additive solutions from N. to S. This gradient

does not correspond to distance from intrusive contact as the intrusive is common

throughout the mapped area. The suggestion .is that solutions (of a rea~tive and

additive nature) originated from the intrusive somewhere to the N. possibly in

the vicinity of tht scheelite mineralization.

The skarn with hJgh incidence of wollastonite indicates a high level oj silica,

possibly in the original limestone as detrital quartz, or derived from the intrusive.

The very general correlation between the incidence of both calcite and wollastonit~

suggest the latter may be a function of distance from the source of reactive and

additive solutions and therefore has derived its silica from this source. Vein

and patchy quartz obViously from pervading solutions, is common. This is thought

to be p~st-wollastonite Theother skarn types have been recognized on the property;

one predominantly coarse and with dominant m1neral as garnet; the other predominantly

fine and banded, with dominant mineral as diopside. Both types however, have the

minerals of the other, as well as variable content 'of idocease, quartz and occasional

wollastonite and scheelite; the latter up to 2.60% W03 over stratigraphic thickness
~.

up to J 2.3' •
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Quartzites and Schists: These are the lithological end members of a gradational

series of rock types varying from fine-grained 'clean' quartzite through biotite

quartzite, quartzitic biotite schist to biotite-rich quartz schist.

These metasedimentary rocks are thought to be equivalent to the Lower Cambrian

Hamill quartzite-Badshot limeston~ succession in the Kootenay Arc.

Intrusive Rocks:

The main intrusive rocks are fine to coarse-grained leucocratic quartz monzonite

with variable content of muscovite; fine to coarse-grained biotite quartz monzonite;

minor amounts of biotite quartz diorite and biotite granodiorite; muscovite, quartz,

feldspar pegmatite.

The leucocratic quartz monzonite and the biotite granitics have been seen in sharp

contact with each other and in one case the first appeared to be digesting and there­

fore intruding the second.

It is suggested that the biotite-rich granitics are the outer phase or phases of the

migmatizing intrusive with the leucocratic quartz monzonite being a later phase which

has breached the earlier phase. However the evidence for this is recognized as limitec

The contacts of the intrusive with the metasediments are usually parallel to th~ cum­

positional banding but may be irreguJar or in rare cases show digestion and/or partial

stoping of the sediments.

The intrusive then has apparently invaded the stratified rocks primarily along their

bedding producing an irregular contact appe~ring in section as a myriad of narrow

apophyses. Most-of the stoping and digestion of the stratified rocks has then oc­

curred at the advancing front of these apophyses with a sharp and relatively non­

reactive contact paralleling the beds away 'from the reactive loci. This explanation

would explain why drilling cut so ma~y narrow intersections of intrusive and rarely

-cut the r~active loci of stoping and digestion.
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Muscovite. quartz, feldspar, pegmatite in lrregular masses and as dykes or

veins are seen pervading all the granitic rocks.

STRUCTl:RE OF THE PROPERTY

What little is known of the structural geology of the region has been described

above. Just how the area of the BouldeT claims fits into this overall picture

is not very clear.

The only structural feature mapped by Campbell in the claim area is a strike and

dip of beds at 329/BON.E. This is not consistent with our own mappingon the

claims where strikes and dips are mainly NE/35-70 S.W. in the north, south and

east parts and W-~O-75N in the western p~rt.

Obviously we have not mapped enough area in order to understand the relationship

of the claim area to the regional geology.

Considerable evidence for faulting has been encountered in drill-holes as well

as some lesser evidence on the surface." Because of the frequency of faulting

and poor outcrop it has not been possible (with two exteptions) to correlate

between holes and outcrop in ord~r to determine the aspect of the faulting beyunj

one dimension. or their relative displacement. The exceptions occur Bt driI]-n",:cs

1 and 3. (see geological map and sections).

SCHEELIT£ MI~ERAL1ZATION

Scheelite mine~alization in place was seen at two locations on surface and in the

core as follows:

Location Grade (% W03

DDH 2. 124.5' - 126.5' " 1.07 ]
II At 128.5' Minor ]
II At 129.5' Minor ]-- II At 138.5' J

~ {
">1

, \.

J DDH 3. 15' - 19' 2.06.. . 19' - 27.3' 2.86

~

Rock-tvpe

Coarse garnet, quartz
'1docrase dioEside skarn

-------------------->

Fine-grained banded diopside, quartz
skarn.

Medium to coarse-grained garnet,
quartz diopside skarn.
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Location Grade % W03 Rock-type

DDH 3. 27.3' - 32' 0.19 Fine-grained unbanded diopside
quartz skarn and medium to coa
grained garnet, diopside quart
skarn.

DDH 5. At 70'

Outcrop near DDH 1.

diopside,
.. 116.3' - 116.5'

Minor

> 0.5

>1

Limey, coarse garnet idocrase
diopside skarn. ~------

Coarse quartz, garnet
idocrase skarn.

~~oars: garnet quartz ~crase
diopslde skarn.

-

Fine-grained banded diopside ski

- ------~_.-.

>1Outcr0p near DOH 3.

• ._ Of _, ~nt.~.m~_~_~~~ __m~~~/~ occurs ._~!.!hi,n~,~~_~_~arnet

quartz, idocrase, diopside skarn. The exception is a band of fin~-grained, banded,
--. . -- '"",-, _../'- -- . --------- - '----- . .------ -------.....-_. ,-------
diopside. quartz skarn intersected in"hole 3 and outcropping near the collar of hole
---~ _.- -----------_._.-- .. ,_."- -'----'-----------.-------. -,_.--- - ---------._----
3. This fine-grained band overlies-the_mine~~lizedcoarse-grained skarn.

!'\c

II~\I
I,
\.

,\

The present interpretation of the geology (see sections) indicates that the known

min~ralization is closed off by intrusive down the dip of beds in the area of~holes

2; 3 and 5. To the N. and E. the depressed topography would appear to limit the

mineralization in that direction. However, elsewhere (i.e. S. and E.) ther~ remains

untested ground between drill hole~ where there may be a shoot or shoots of ore ex-

tending away from the known mineralization.

Faulting will undoubtedly compound th~ problem of locating these possible extensions.

The first question to be asked is whether the intersections and outcrop of scheelil~-

bearing skarnar~ of one or more continuous horizons.

The confinement of the scheelite to one or possibly two units would help to establish
r--

the ~ontlnuity of mineralization and improve the outlook for extensions. If no patter
'-

oi continuity can be seen between drill-holes and outcrop, then patchy min~ral1zation

(or continuous mineralization offset by faulting) would be suggested.
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When examining a three dimentional model built up from drill-hole sections

and the geological map, the mineralization in hole 2 and near hole 1 seem

to correlate, but that in and near hole 3 does not.

Either the block of ground between holes 1 and 2 has been offset by faulting

(and faulting is known to be quite common in the area drilled) or there are

two mineralized horizons represented.

The pattern of scheelite-bearing boulders shows two distinct lines which when

related to the outcrop at holes 1 and 3 strongly suggest two separate bands

of mineralization.

Assuming two distinct bands, then the upper band (intersected by hole 2 and

outcropping near hole 1) would appear to pinch out towards hole 2 as it is

about 8' thick near hole 1, but only 2' thick in hole 2. It is further closed

off by hole 5, Maxwell Creek, and at depth, probably by the intrusive. Thus

this mineralized band may take the following fonm:

out

~. T ~
~ ~350' ~ s.w.

i.e. 5000 stu of 1% W03

Possibilities for extension exist· to the S.W. where there is always- the possi-

b1lity of the body dilating again•. This ground has not been tested •
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The lower band (intersected by hole 3 and possibly represented by the E.

line of boulders) would appear to be closed off by holes 2. 5 and 7, the

intrusive down dip. and the depressed land surface at Maxwell Creek. This

mineralized band would therefore probably have a similar volume to the upper

band but about twice the grade. i.e. ~lO,OOO stu. if of 2% W03 •

Total possible reserves for the two bands might therefore be 15,000 stu. of

between 1 and 2 % W03 .

RECOMMENDATIONS

The possibilities for ore continuation are as follows:

1. Down dip extensions: Although the intrusive appears to close off

down dip extensions of 'ore'. it has nevertheless "been seen to have a

very irregular contact with its intruded rocks and significantly deeper

extensions o! the metasedimentary pendants containing scheelit~ may occur.

2. Being in the Shuswap Complex where structures are known to be complex.

the same lithological setting may be repeated in any direction. not only

on the property. but in the surrounding area. The most obvious area of

interest in this regard is the on-strike continuation of the mineralized

bands in metasedimentary pendants which may occur N.E. of Maxwell Creek.

3. The possibility of two ~istinct mineralized bands has been suggested.

This can be tested by further drilling: See below.

The following recomcendations are made:

Complete the following drilling at -~5· declination. a total of about

1500' of drilling. ~

(a) One hole near the collar of hole 5 to test for the intrusive con­

tact and a possible extension of the suggested lower band of mineralized

skarn.
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(b) One hole between the col.lars of holes 1 and 5 or 1 and 3 t.o

test for the continuation of mineralization found in hole 2 and in

outcrop at hole 1. While realizing that this hole will not add

significantly to tonnage even if it proves the continuation of min-

eralization between holes 3 and hole 1 outcrop, it would reveal some-

thing of the degree of persistance of mineralization which may be ex-

peeted elsewhere.

~) One hole 250' S.W. of holes 2 and 7 to test for the possible

extension of the mineralization found in hole 2.

(d) One hole between 150' and 300' W.S.W., of hole 4 to test the ground

in that area. If skarn is encountered in this hole then further holes

to the W. should be planned.

2. Carry out the following with the purpose of finding a similar mineralized

situ~tion or situations t; that already known.

(a) The panning of soils in the area of the known mineralization detected

the mineralization, but only within 100' to 200' of it. It is recomroellded

then t.hat panning on say a 50' grid should be carried out over the extent

of the cla1m area.

(b) Based on the results of this panning, further" 'cat' trenching should

be undertaken.

(c) The outcrop exposed by this trenching should be mapped and further

drilling may be proposed.

---; (
'-
J

3. The region surrounding the Boulder claims should be thoroughly prosp~cted and

mapped. This should include the Raft Mountain occurrence 10 miles to the S.Y.
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GEOLOGICAL EVALUATION OF GOTCHA 2 CLAIM

1. INTRODUCTION

The Gotcha 2 mineral claim was staked by United Mineral Services
Ltd. during March 1977 to cover an area of tungsten mineralization, outlined
and partially delineated in 1972 and 1973 by Union Carbide Canada Mining
Ltd.

This report outlines and interprets the results of geological
examinations carried out on the property during 1972 and 1973 by B. Ryan
and B. Norris under the supervision of D.L. Cook. Personal communication
with B. Ryan and B. Norris and other Union Carbide personnel concerning the
geology and exploration of the property along with study of their maps and
drill logs has enabled a satisfactory interpretation of the geology of the
property and its economic potential. Union Carbide's data is included in
this report as Appendix A.

2. LOCATION

The claim is located 20 miles northeast of Clearwater on the west
side of upper Maxwell Creek and 80 miles north of the town of Kamloops.

Access to the claim is by a year-round logging road which leaves
the Yellowhead Highway (No.5) 4 miles east of Clearwater and follows along­
side Raft River and Maxwell Creek for 25 miles.

3. PREVIOUS EXPLORATION

The Gotcha 2 mineral claim was originally staked by Union Carbide
Exploration Corporation as the Boulder Claim Group in July and August, 1972.
During the 1972 field season geological mapping, sampling and a total of
1769.3 feet of diamond drilling was completed in diamond holes number 1
through 8.

During the 1973 field season a total of 1,436 feet of diamond
drilling was completed in diamond holes number 9 through 11. The results of
the mapping and diamond drilling were not encouraging for the discovery of
the large size of deposit in which Union Carbide Canada Mining Ltd. would be
interested in; hence the Boulder claims were subsequently allowed to lapse.

4. PROPERTY GfDLOGY

The Gotcha 2 mineral claim is underlain by rocks of the Shuswap
Metamorphic Complex and granitic rocks of Mesozoic age (see Figure 1).
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SUMMARY

(1) The Gotcha 2 Claim, owned by United Mineral Services Ltd., covers an
area of tungsten mineralization outlined and partially delineated by
Union Carbide Canada Mining Ltd. in 1972-1973.

(2) The Claim is located 20 miles northeast of Clearwater, B.C.

(3) Coarse grained scheelite is found within coarse garnet-diopside skarn
and fine banded diopside skarn.

(4) Two scheelite mineralized skarn bands exist and at least one other is
possible.

(5) Using Union Carbide drill and geological data, tonnages of the Upper
and Lower Bands can be stated as:

Upper Band 2,000 tons @ 1% W0
3

INDICATED ORE
1,000 tons @ 1% W03

INFERRED ORE

Lower Band 900 tons @ 1.9% W0
3

INDICATED ORE
5 , 100 tons @ 1. 9% WO3 INFERRED ORE
6,500 tons @>.5% W0

3
POSSIBLE ORE

(6) About 1,700 feet of drilling would move most of this ore into a
measured classification.

(7) This exploration would cost about $29,000.

(8) If all ore is proven it could be mined/milled within one year using
a 50-75 ton per day gravity milling complex.

o
(9) The capital cost of milling assets is calculated to be $100,000.

(10) Calculations suggest an after tax profit of $500,000-$600,000+ if all
ore is proven.

(11) Working capital required in the early stages of operation would be in
the order of $200,000.

•
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The metamorphic rocks exposed consist of an assembl~e of meta­
sedimentary gneisses, quartzite, marble and skarn and minor amphibolite.
These rocks have been intruded by dykes, sills and small irregular bodies of
granitic rocks. Intrusion and emplacement of the granitic rocks appears to
be in large part controlled by structures in the metamorphic rocks.

Generally, the area that has been mapped by Union Carbide consists
of a series of north to north-northeast trending pendants of west to north­
west dipping metasediments lying in intrusive rocks (see Figure 2; Figure 2A).
The metasedimentary rocks within the pendants have been overturned to the
northwest and plunge at low angles to the northeast (see Figure 1; Appendix
A - Isoclinal Fold Hypothesis in Diamond Drill Hole Number 10). It is
apparent that the metasediments have been folded into overturned isoclinal
folds that have been intruded by granitic rocks along their core areas.

Possible faulting and internal folding of the metasediments as well
as intrusion of granitic rocks hinder the interpretation of the continuity
of assemblages within the pendants.

5. SKARN ASSEMBLAGES AND SCHEELITE MINERALIZATION

An economically important marble and skarn succession of quite
variable lithologies has a probable stratigraphic thickness of 40 plus feet
and is interrupted by thin beds of quartz - mica schist and quartzite (see
Appendix A - Diamond Drill Hole Number 10).

The continuity of the composition of the skarn on the local scale
is good; that is, correlation of different skarn bands can be made between
holes 2 and 3 and 5 and surface outcrops. On a broader scale the skarn
assemblages are predominately localized to the area of interest (see
Figure 1; Appendix A - Geology of Boulder Claims) and give way to marble in
a southerly direction.

Three skarn assemblages predominate and consist of the following:

(a) Calcite - wollastonite (tremolite) skarn.

(b) Coarse garnet-diopside skarn.

(c) Fine-banded diopside skarn.

Scheelite is found associated with assemblages (b) and (c) and the
most significant mineralization is usually found within coarse garnet-diopside
skarn and occurs as grains (lmm - 5mm in diameter) and porphyroblasts (greater
than 5mm in diameter).

6. ESTIMATES OF ORE TONNAGE

Two scheelite mineralized skarn bands, the Upper Band and the Lower
Band, have been outlined by Union Carbide's field work.
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The volumes of these bands can be reasoned from data available to
date. Union Carbide suggests "Total possible reserves for the two bands
might be 15,000 STU of between 1 and 2% WO~" (see Appendix A). A more
definitive working model can be reasoned a~ follows:

UPPER BAND

Figure 3A - Plan of Geology at the 3692 foot level indicates that ~

the Upper Band is partialty.-Jli.gested by the intrusive approximately 100 feet •
from.iis·_362rroot sur:-faCe exposuULJ D.D.H. No. 2 Inters~cted tne Opper .
Band however at the 3692 foot level, indicating continuity of the Upper Band
for 200 feet on the 3692 foot level. Drill hole No.5 intersected the upward
continuation of the upper Band at 22.5 feet, displaying that the Upper Band
has good overall continuity.

Scheelite mineralization within the Upper Band outcrops near the
collar of D.D.H. No.1 and appears to pinch out towards D.D.H. No.2 and is
further closed off by D.D.H. No.5. The Upper Band is also closed off at
depth by the intrusive. Possibilities for extension exist to the southwest
where there is the possibility of the Upper Band expanding again.

The total mineralized volume that can be outlined in the Upper Band
has been determined by the length of the surface expression of the mineralized
band (as indicated by geochemical results, and the mineralized boulder train,
see Figures 4 and 5); the distance to the 3692 foot elevation intersection in
D.D.H. No.2 and the distance to the surface expression from D.D.H. No.2
(see Figure 3). The dimensions of this volume are shown on Figure 3B.

The total volume in this prism is approximately 30,000 cubic
or 3,000 tons (1 ton equals 10 cu. ft.) of ore with an estimated grade
1% Wo~. Of this 3,000 tons it is reasonable to classify approximately
tons ~s indicated ore and 1,000 tons as inferred ore (see Appendix B ­
Classification of Ore).

LOWER BAND

feet
of
2,000

~ ..

The plan of geology at the 3692 foot level indicate that the Lower
Band can only extend along strike for approximately 250 feet before it is
replaced by intrusive. The Lower Band, however, has been intersected in
D.D.H. No.3 and the down-dip extension has been intersected in D.D.H. No.5.

The total mineralized area that can be outlined in the Lower Band
has been determined by the length of the surface expression of the m\neralized
band (see Figures 4 and 5), the distance to the intersection in D.D.H: No.5
and the distance to the surface expression from D.D.H. No.5 (see Figure 3).
The volume outlined in this wedge has been broken down into two parts (see
Figures ·3C and 3D). Block 1 approx~mates 6,000 tons of which 5,~00 tons is
considered inferred tonnage and 900 tons is considered to be indicated tonnage
each with an estimated grade of 1.9% W0

3
•

Block 2 is a possible extension of the mineralized Lower Band and
contains a possible 6,500 tons. The dimensions of this particular block do
not have a reasonable degree of confidence at present due to lack of data.
For example. the down-dip extension in D.D.H. No. 5 is less than .5 feet
consisting of greater than .5% W03 , hence there must be considerable dilation
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of the Lower Band in this area and this has not been taken into account.
Block 2 does point out however that for a small horizontal advance from
the end of Block 1 a large volume can be attained.

In summary the volumes outlined by the Upper and Lower Bands can
be stated as follows:

Upper Band 2,000 tons @ 1% W0
3

Indicated
1,000 tons @ 1% W0

3
Inferred

Lower Band Block 1 900 tons @ 1.9% WO Indicated
5,100 tons @ 1.9% WO~ Inferred

Block 2 6,500 tons @ greater than .5% Possible

7. EXPLORATION

A. DIAMOND DRILLING

It is proposed that 6 diamond drill holes be put down to test the
continuity and variations in grade of the Upper and Lower Bands. If the
results of the initial diamond drill program prove satisfactory then a more
detailed survey by X-Ray diamond drilling will be required to confirm
continuity.

Total lehgth of the initial diamond drilling would be approxi­
mately 700 feet. X-Ray drilling would be dependant on the results of the
initial diamond drilling and would be a maximum of 1,000 feet.

B. FURTHER PROPERTY EXAMINATION

The possibility of finding additional mineralized areas similar
to that already known exist in the southeastern portion of the area of
interest (see Figure 1 and possible band in Figure 4). This area could be
examined in the following manner.

(a) A 50 foot grid over the area of possible mineralization should
be soil sampled for scheelite content.

(b) Based on the results of this panning, cat trenching should be
undertaken.

(c) The outcrop exposed by this trenching should be mapped and further
drilling may be proposed.
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PHELIMINAHY ECOf\UMIC EVALUATION
OF GOTCHA 2 CLAIM

1. INTRODUCTION

Proforma Income Statements for a small scale mining operation at
the Gotcha 2 Claim are developed in this section to determine if the expected
return warrants further exploratory drilling outlays. The two Income State­
ments produced use reasonable estimates of pertinent variables.

Proforma Income Statement 1 depicts profits that can be reasonably
expected if all Indicated, Inferred and Possible Ore is proven and mined/
milled as follows:

Phase 1 - Block 1, Lower Band, open pitted
Phase 2 - Upper Band, open pitted
Phase 3 - Block 2, Lower Band, underground mining
Phase 4 - Upper Band - underground mining

(6,000 tons)
(2,000 tons)
(6,500 tons)
(1,000 tons)

Proforma Income Statement 2 depicts profits that can be reasonably
expected if:

a) only indicated reserves are mined/milled

b) indicated + inferred reserves are mined/milled

c) indicated + inferred + possible reserves are mined/milled.

2. DISCUSSION OF VARIABLES USED
AND COST DEVELOPMENT

A. EXPLORATION EXPENSE

Exploration expenditures of $29,000 are required to move present
ore classifications into a measured ore class. Exploration for other bands
can be undertaken at a later date.

CALCULATION OF EXPLORATION EXPENSE

.r--

Diamond Drilling (700 ft. @ $15/ft.)
X-Ray Drilling (1,000 ft. @ $lO/ft.)

Cat Trenching (120 hrs. @ $40/hr.)
Cat Mob-Demob

Geological Supervision

Bulk Sampling-Testing

TOTAL EXPLORATION EXPENSES

$10,500
10,000

4,800 .
200

2,500

1.000

$29,000
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B. MAHKETS AND SMELTER PRICES

Canada Tungsten (North Vancouver) and Union Carbide (Upper
Scheelite-California) are the two main buyers of tungsten concentrate.
Canada Tung~ten will pa~ for concentra~e. grading.60%+ WO~, th~ London Metal
Exchange PrIce less an Inflated marketIng cost WhICh may oe 30% of the LME
price. The current LME price for tungsten is $175-$180(05) per short ton
unit of 1% WO. Union Carbide buys concentrate at scheduled prices, cur­
rently $120(05) per short ton unit in concentrate form averaging 60% W0 3 .
Unlike Canada Tungsten, Union Carbide buys concentrate grading less than
60% W0 3 at reduced prices (see Appendix C). Union Carbide will negotiate
large shipments and quality concentrate at higher prices. Payment is made
within 14 days by Union Carbide while Canada Tungsten may take 2-3 months to
market concentrate.

Concentrate is sold at $120.00(05) per STU for development of the
statements.

C. RECOVERY

Recovery of scheelite is assumed to be 70%. A survey of 10 gravity
mills reported in Transactions Volume 46 - Canadian Institute of Mining and
Metallurgy - 1943 shows recoveries typically range from 65 to 85%. Metal­
lurgical testing at the exploration stage will provide a more accurate
figure. The coarseness of scheelite grains suggests a high recovery may be
possible.

CALCULATION OF NET SMELTER RETURN
FOR INCOME STAT~ENr 1

PHASE 1 PHASE 2 PHASE 3 PHASE 4

Tons of Ore I . 'JJ-""'" ,,"\ 6,000 2,000 6,500 1,000
Average Grade (%) ('\~ J.-. 1.9 1 1 1
Recovery (%) 70 70 70 70
Grade Recovered~%) 1.33 .7 .7 .7
Grade of Concentrate (%) 60 60 60 60
Short Ton Units WO (STU) 7,980 1,400 4,550 700
Smelter Price per STU ($US) 120 120 120 120

Net Smelter Return ($US) 957,600 168,000 546.000 84,000
Accumulated Total ($US) 957,600 1,125,600 1,671,600 1,755,560
Net Smelter Return ($CAN-3%) 986,328 173,040 562,380 89,040
Accumulated Total ($CAN) 986.328 1.159,368 1,721.748 1.810.788

Net Smelter Return ($CAN) 1.127.232 197,760 642,720 98,880
with 80% Recovery
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CALCULATION OF NET SMELTER RETURN
FOR INCOME STATEMENT 2

INDICATED INFERRED POSSIBLE
ORE ORE ORE

Tons of Ore 2,900 6,100 6,500
Average Grade (%) 1.28 1.75 1
Recovery (%) 70 70 70
Grade Recovered(%) .89 1.23 .70
Grade of Concentrate (%) 60 60 60
Short Ton Units WO (STU) 2,581 7,503 4,550
Smelter Price per ~TU ($US) 120 120 120

Net Smelter Return <SUS) 309,720 900,360 546,000
Accumulated Total (SUS) 309,720 1,210,080 1,756,080
Net Smelter Return ($CAN-3%) 319,012 927! 371 562,380
Accumulated Total ($CAN) 319,012 1,246,383 1,808,763

Net Smelter Return ($CAN) 365,609 1,055,544 642,720,
with 80% Recovery

D. CAPITAL COST

It is assumed ore would be concentrated using a 50-75 ton per day
gravity separation mill. This size mill should run all indicated, inferred
and possible ore classified to date within one year. Equipment dealers in
Vancouver indicate machinery is available and from these sources at least,
equipment cannot be leased or rented.

The mill flow envisioned is diagramatically depicted as:

1'14'
~,t>o.l....

~"""

-'0"' ...

-r

r-..~J "I 1'.'''0, I.'..,-,~r. ".....~.0"- I!-~~I.'''''''''''__/1..... _!.
.. )..... I.

e) p :~, "r~ . "4

\~""I .
U~c,.:::'.•.111.......

or

l
o.-e--

-"

P~"'l~

Pi\N

"""""".;.: .~ f'

t~
"l ~Lt]-ll'u'"-~ JI~'-.p.

,': ~;'~".; r-. ·i·~.. ' . ·····r ;:-.".. ~,"'II II' I J I, ,. ~ •'I I j: \ Iii, ;, 'I! :II - ...1. "-Il1 •. J ~_ . I _ I·
) .

• ~__ e-c~~.. . ..~ :r
J Dr""·..•.. ,,·.'" tea.... ... r. _."", 'OWl' . II I"" .

. - ;

The cost of milling assets installed is assumed to be $100,000.
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CAPITAL COST CALCULATION
roR

50-75 TON PER DAY MILL

CAPITAL ASSETS

2 Ore Bins
Grizzly
Jaw Crusher
Ore Feeder
Rod Mill
2 Jigs @ $4,000 per
4 Tables @ $6,000 per
3 Pumps @ $2,000 per
Generator
Screens & Misc.

Total
Installation

TOTAL INSTALLED ASSETS

E. MINING COSTS

COSTS

$ 2,000
500

2.000
500

25,000
8,000

24,000
6.000
5,000
2,000

$75,000
25,000

$100,000

Mining costs are developed from current contract mining rates.
Block 1, Lower Band (6,000 tons) is assumed open pitable as is indicated ore
from Upper Band (2,000 tons). Inferred ore from Upper Band (1,000 tons) and
Block 2, Lower Band (6,500 tons) is assumed to be mined totally by under­
ground methods.

CALCULATION OF MINING COSTS
AT CONTRACT RATES

FOR INCOME STATEMENT 1

".--..

Tons Open Pit Ore
Tons Underground Ore

Mob-Demob
Open Pit Costs @ $12/ton
Underground Costs

Drifting @. $l27/ft. (10'xI0')
Raising, Stoping @ $75/ft.
Slashing @ $1.40/cu. ft.

Total Mining Costs
Accumulated Total

PHASE 1

6,000

$ 6,000
72,000

$78,000
78,000

f'HASE 2

2,000

$ 6,000
24,000

$ 30,000
108,000

PHASE 3 PHASE 4

6.500 1 ,000

$ 6,000 $

10,000 12,000
10,000 4,000
57,000 17,000

$ 83,000 $ 33,000
191,000 224,000
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CALCULATION OF MINING COSTS
AT CONTRACT RATES

FOR INCOME STATEMENT 2

Tons Open Pit Ore
Tons Underground Ore

Mob-Demob
Open Pit Costs @ $12/ton
Underground Costs

Drifting @ $127/ft.
Raising, Stoping @ $75/ft.
Slashing @ $1.40/cu.ft.

Total Mining Cost
Accumulated Total

F. MILLING - OPERATING COSTS

INDICATED

2,900

$ 6,000
34,000

$40,000
40,000

INFERRED

5,100
1,000

. $ 6,000
62,000

12,000
4,000

17,000

$101,000
141,000

POSSIBLE

6,500

$ 6,000

10,000
10,000
57,000

$ 77,000
224,000

Milling and operating cost estimates are based on a 50 TPD operation.

CALCULATION OF MILLING - OPERATING COSTS
FOR INCOME STATEMENT 1

$ 18,000 $ 57,600 $ 8,400
1,500 4,800 700

3,500 11,000 1,700
1,500 4,800 700
4,000 10,000 2,000

,---

Tons of Ore
Tons of Diluted Ore (10%)
Days Milling @ 50 TPD
Months Milling

Wages (2 shifts x 3 men
x $2,000/mo.)

Cook (@ $1,000/mo.)
Fuel (4 gal./hr./

20 hrs. x $l.OO/gal.)
Vehicles (2 @ $500/mo.)
Camp Rental
Insurance
Legal & Audit
Consulting
Supervision
Environment Repair

Total Operating Costs
Accumulated Total

PHASE 1

6,000
6,600

132
4.4

$ 52,800
4,400

10,500
4,400

10,000
2,000
2,000

10,000
6,000

10,000

$112,000
112,000

PHASE 2

2,000
2,200

44
1.5

2,500
2,000

$ 33,000
145,000

PHASE 3

6,500
7,200

144
4.8

7,000
5,000

$100,000
245,000

PHASE 4

1,000
1,100
22
.7

1,500
2,000

$ 17,000
262,000
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CALCULATION OF MILLING - OPERATING COSTS
FOR INCOME STATEMENT 2

INDICATED INFERRED POSSIBLE

Tons of Ore 2,900 6,100 6,500
Tons of Diluted Ore (10%) 3,200 6,600 7,150
Days Milling @ 50 TPD 64 132 143
Months Milling 2.1 4.4 4.8

Wages (2 shifts x 3 men
x $2,OOO/mo.) $25,000 $ 52,800 $ 57,600

Cook (@ $1,000/mo.) 2,100 4,400 4,800
Fuel (4 gal./hr. x 20 hrs.

x $1.00/gal. 5,100 10,500 11,000
Vehicles (2 @ $500/mo.) 2,000 4,400 4,800
Loader rental 2,000 4,000 3,000
Camp Rental 6,000 10,000 10,000
Insurance 2,000
Legal & Adit 2,000
Supervision 6,000 7,000 7,000
Environment Repair 5,000 10,000 ~OOO

Total Operating Costs $57,200 $103,100 $103,200
Accumulated Total 57,200 170,300 273,500

G. TRANSPORTATION COSTS

Transportation costs are developed from carrier current quotations.
Transportation costJ;~oncentrate delivered to Canada Tungsten, North Van­
couver, and delivered to Union Carbide, Upper Scheelite-California, are both
shown.

CALCULATION OF TRANSPORTATION COSTS
FOR INCOME STATEMENT 1

PHASE !. PHASE 2 PHASE 3 PHASE 4

Tons of Concentrate 133 23 77 12
Tons of Contained W0

3
80 14 46 7

Trucking Clearwater-Kamloops
@ $144/22 ton load $ 864 $ 144 $ 576 $ 144
Kamloops-Vancouver
@ $172/22 ton load --L 032 172 688 172

Total Cost Delivered to
Canada Tungsten $1,896 $ 316 $1,264 $ 316

Accumulated Total 1,900 2,200 3,500 3,800

Train Vancouver-Lawz

-- ( $6 . 12/100 1bs • 16,524 3,060 9,425 3,060
min. 50,000 Ibs.)

Lawz-Upper Scheelite
($.215/100 Ibs. 774 129 387 129
min. 60,000 lbs.)

continued



Duty ($.25 per lb.
contained WO )

Customs Broker, Lo~ding-Unloading

Total Cost Delivered to
Union Carbide

Accumulated Total

PHASE 1

40,000
4,000

$63,194
63,200

PHASE 2

7,000
1,000

$11,505
74,700

11

PHASE 3 PHASE 4

23,000 3,500
3,000 -LOOO

$37,076 $ 8,005
111,800 119,000

CALCULATION OF TRANSPORTATION COSTS
FOR INCOME STATEMENT 2

---

Tons of Concentrate
Tons of Contained W0

3

Trucking Clearwater-Kamloops
@ $144/22 ton load
Kamloops-Vancouver
@ $172/22 ton load

Total Cost Delivered to
Canada Tungsten

Train Vancouver-Lawz
( $6 . 12/100 1bs .
min. 50,000 1bs.)

Lawz-Upper Scheelite
($.215/100 1bs.
min. 60,000 Ibs.)

Duty ($.25 per lb.
contained WO )

Customs Broker, Lo~ding-Unloading

Total Cost Delivered to
Union Carbide

Accumulated Total

INDICATED INFERRED POSSIBLE

43 124 77
26 75 46

$ 288 $ 864 $ 576

344 1 1 032 688

$ 632 $ 1,896 .LL264

6,120 15,300 9,180

258 516 387

13,000 37,500 23,000
2,000 4,000 ~000

$22,010 $59,212 $35,831
22,000 81,200 117,000
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H. TAXES

Taxes applicable to the operation would be B.C. Mineral Resource
Tax, B.C. Income Tax and Federal Incom~ Tax. These are calculated from
projected operating profits.

CALCULATION OF TAXES
FOR INCOME STATEMENT I

PHASE 1

B.C. Mineral Resource Tax

PHASE 2 PHASE 3 PHASE 4

.---'

Net Smelter Return $986,328 $173,040 $562,380 $89,040
Less Mining 78,000 30,000 83,000 33,000

Milling 112,000 33,000 100,000 17,000
Transport 1,900 316 1,264 316

Operating Profi t 794,428 109,724 378,116 38,724
Less Depreciation (30%) 29,000

Depletion 30,000
Subtotal A 735,428 109, 724 378,116 38,724'

Less Processing Allowance 110,314 16,459 56,717 5,808
(15% of Subtotal A)

Taxable Profit 625,114 93,265 326,499 2 2 ,916

B.C. Mineral Resource Tax (17.5%) $109,395 $16,321 $57,137 $5,760

Provincial Income Tax --

Operating Profit $794,428 $109,724 $378,116 $38,724
Less Depreciation 30,000

Depletion 10,000
B.C. Resource Tax 109,395 16,321 57,137 5,760

Taxable Profit 645,033 93,403 326,979 32,964

Provincial Income Tax (15%) $96,755 $14,010 $49,047 $4,945

--
Federal Income Tax

Operating Profit $794,428 $109,724 $378,116 $38,724
Less Depreciation 30,000

'Mineral Resource Profit 764,428 109,724 378,116 38,724
Less Mineral Resource

Allowance (25%) 191,107 27,431 96,029 9,681
Exp10 ra ti on 29,000

Taxable Production Profit 544,321 82 ,293 288,087 29,043-

Federal Income Tax (36%) $195,956 $29,625 $103,711 $10,455
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CALCULATION OF TAXES
FOR INCOME STATEMENT 2

INDICATED INFERRED POSSIBLE
ORE ORE ORE

B.C. Mineral Resource Tax

Net Smelter Return $319,012 $927,371 $562,380
Less Mining 40,000 101,000 77,000

Milling 57,200 103,100 103,200
Transport 22,010 59,212 35,831

Operating Profit 199,802 664,059 346,349
Less Depreciation 29,000

Depletion 30,000
Subtotal A 140,802 664,059 346,349

Less Processing Allowance 30,832 99,609 51,952
(15% of Subtotal A)

Taxable Profit 109,970 564,450 294,397

B.C. Mineral Resource Tax (17.5Z $19,245 $98,779 $51,519

-

Provincial Income Tax

Operating Profit $199,802 $664,059 $346,349
Less Depreciation 30,000

Depletion 10,000
B.C. Resource Tax 19,245 98,779 51,519

Taxable Profit 140,557 565,280 ~830

Provincial Income Tax (15%) $21,084 $84,792 $44,225
-

Federal Income Tax

Operating Profit $199,802 $664,059 $346,349
Less Depreciation 30,000

Mineral Resource Profit 169,802 664,059 346,349
Less Mineral Resource

Allowance (25%) 42,451 166,015 86,587
Exploration 29,000

Taxable Production Profit 98,351 498,044 259, 762

Federal Income Tax (36%) $35,406 $179,296 $93,514
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3. PHOFORMA INCOME STATEMENf 1

Assumptions: (1) Indicated, Inferred, Possible Ore Proven.
(2) 70% Recovery.
(3) Concentrate Grades 60~~ WO .
(4) Concentrate Sold to Can-Tu~g @ $120(US) per STU.

PHASE 1 PHASE 2 PHASE 3 PHASE 4

Total Capital Cost $100,000

Net Smelter Return ($Can) $986,328 $173,040 $562,380 $89,040

Less Mining 78,000 30,000 83,000 33,000
Milling 112,000 33,000 100,000 17,000
Transport 1,900 316 1,264 316

Operating Profit 794,428 109,724 378,116 38,724

Less Exploration Expense 29,000
Depreciation 30,000

Taxable Income 735,428 109, 724 378,116 38,724

Less Taxes
B.C. Mineral Resource Tax 109,395 16,321 57,137 5,760
B.C. Income Tax 96,755 14,010 49,047 4,945
Federal Income Tax 195,956 29,625 103,711 ~455

NET PROFIT $333,322 $49,768 $174,221 $17,564

Accumulated Total $333,322 $383,090 $557,311 $574,875
+ Sale of Assets 50,000

Total Return $625,000

Working Capital Required $220,900 $63,316 $178,264 $50,316
Working Capital Available ° 573,528 683,252 1,067,368
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4. PHUFOHMA I NCOME STATEMENT 2

Assumptions: (1) Indicated Ore Proven, Indicated + Inferred Proven,
Indicated + Inferred + Possible Ore Proven.

(2) 70% Recovery.
(3) Concentrate Grades 60%+ WO .
(4) Concentrate Sold to Union earbide @ $120 (US) per STU.

.-'"

Total Capital Cost

Net Smelter Return

Less Mining
Milling
Trans port

Operating Profit

Less Exploration Expense
Depreciation

Taxable Income

Less Taxes
B.C. Mineral Resource Tax
B.C. Income Tax
Federal Income Tax

NET PROFIT

Accumulated Total
+ Sale of Assets

Total Return

Working Capital Required
Working Capital Available

INDICATED
ORE

$100,000

$319,012

40,000
57,200
22,010

199,802

29,000
30,000

140,802

19,245
21,084
35,406

$65,067

$65,067
50,000

$115,000 or

$148,210

°

INFERRED
ORE

$927,371

101,000
103,100
59,212

664,059

664,059

98,779
84,792

179,296

$301,192

$366,259
50,000

$416,000 or

$263,312
170,802

POSSIBLE
ORE

$562,380

77,000
103,200
35,831

346,349.

346,349

51,519
44,225
93,514

$157,091

$523,350
50,000

$575,000

$216,031
834,861
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5. CONCLUSIONS

(1) The project could be abandoned after $17,000 of exploration expense.

(2) Net profits are very sensitive to changes in recovery. A 10%
increase in recovery would increase net profits by greater than
20%.

(3) Cost of transportation of concentrate to Union Carbide are about
17% of total operating costs, but are negligible to Canada Tungsten.

(4) Canada Tungsten would be the better market because of possible
higher smelter prices and low transportation cost if sufficient
working capital is available to withstand their payment period
of 2-3 months.

(5) All ore classified at present could be milled within one year.

(6) Operating costs average about $17 per ton ore. Significant savings
could likely be made if a custom mill could be found within trans­
porting distance.

(7) The effective tax rate of about 55% would be reduced somewhat by
small business incentives.

(8) The project would require $100,000 for aquisition of assets and at
least $200,000 working capital.

(9) The return on capital is estimated to be about 600% if all ore is
proven.

(10) The return/risk ratio is high for this project .
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CONSULTING MINING ENGINEER
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NCA Minerals Ltd.
P. O. Box 371
Station "All
VANCOUVER» B. C.

Dear Si rs:

February 14» 1978

PROGRESS REPORT - EXPLO~TION ON THE GOTCHA CLAl ,~S

In my report on the Gotcha mineral claims dated September 14» 1977» the
conclusions stated were that the previous drilling by Union Carbide had
indicated 15»000 s.t.u. of WO in the two known mineral zones with good
possibilities for increasing ~his tonncge by further exploration along
strike and to depth. The initial recommendations made at this time called

,for an additional 1»000 feet of drilling and some bulldozer trenching.

As it was not possible to carry out this program until January of this year.
it was found that diamond drilling would be difficult and extremely expensive
due to the severe winter conditions in this area. It was decided therefore.
to substitute percussion drilling for the diamond drilling) using a Track

'mounted Atlas Copco overburden drill» the drill cuttings from each 5 foot
section of each hole being bagged for examination and assay.

This program was carried out during the period January 9 to 17, a total of
975 feet of drilling being completed in 18 holes. The program was under the
supervision and management of Mr. Murrai Mclaren) B.Sc.,- geologist» who had
spent considerable time on the property during the su~~er of 1977. and was
familiar with the geology, and structural controls of the mineral deposit.
The results of this work are summarized below.

Percussion Drilling

lO.:2r Band

l~o_-.-"._··1'-------­
fr-,r ,~::;"".t·H,•.~~\'on

L).a:n (,I.. jv,clJ1t:.6/'~..•..-­
. ,.~ . ". ~. :t

Hole r~o.

1
2
3
4

Bearing 0

256
270

Qip~

vert.
vert.

56
66

.... /2

Depth
in ft.

70
80
75
65
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l'CA l-H nera1s Ltd.
Fe~ruary 14, 1978
Page Two
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.......
-0

Hal e No.

5
6
7
8
9

. 10
11

Upper Band

Hole No.

12
, 13
14
15
16
17
18

BearinL Dip 0 Depth
in ft.

310 70 80
214 70 90
H 48 50
N 55 45
N 51 95
30 60 55

230 52 80

BearinL Dip 0 Depth
in ft.

310 60 25
236 50 30
292 54 20
186 54 20
290 50 30
270 43 35
340 55 25

The holes were sampled in 5 foot sections, a visual estimate of the scheelite
content was made by the intensity of fluorescence under ultra violet light, and
all samples indicating even minor fluorescence were submitted for chemical
assay.

Excellent drilling results were achieved on the Lower Band, the ground being
competent, and sample recovery was estir.~ted to be practically 100%. The
mineral zone of the Upper Band was found to be highly fractured and impossible
to drill to depth and obtain acceptable sample return, so for the ti~e being,
the tonnage estimate for this band is being hcsed on the drill results of Union
Carbide. - -

- --A 1" to 50' scale plan showing the roads, trenches, D.O. and percussion drill
holes, and a 111 to 25' detail plan of the drill holes and mineral bands acco~~anies

this report.

Ore [s t i rr.a tes- -
lc..:er Band

.,~ Th~ drilling to Gate has indicated -:'hat the lo·..:er Band is roughly lenticular in
~~ape. tending to pinch to the scuth~?st along strike and also to depth. with
the widest part Leing 17 - 20 feet. In order to calculate the tonnage in this
band to the limits of the drilling. it has been broken down into a num~er of
irregular. blocks with tonnages calcu'~~ed for each seg~ent. These bloc~s are
~-:;:dct(>d in the three dimentional dra-,irlgs ....·hich accorrpany this report.
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Drill indicated tonnage consists of blocks intersected by one or more drill
holes.

Probable tonnage is that which has not been intersected by a drill hole, but
is directly adjacent to a drill indicated blocK.

Possible are represents a block which is a reasonable geological extension
of the known are, but which has not been confirmed by drilling.

On the above bases, the Lower Band has been calculated to contain.

Dri 11 ; ndi ca ted 5,500 tons
Probable 600 tons
Possible 1,100 tons

-
TOTAL 7,200 tons

Union Carbide's estimate of grade for the Lower Band is 2% W0 3. At this grade
the drill indicated tonnage alone would represent 11,000 s.t.u. W0 3 , and if the
possible and probable blocks are included, a total of 14,400 s.t.u. W0

3
are

indicated.

Upper Band

Due to bad ground conditions the percussion drilling on the band did not extend
the are limits beyond that indicated by Union Carbide which was estinated at
5, 000 tonsat 1% \~0 or 5,000 s. t. u. Un i ted 1-1 i nera1 Ser vices re - cal cu1a t (0 d the
tonnage of this blo~k as 3,000 s.t.u. of drill indicated are, making no allo~~nce
for extensions beyond the limits of drilling. A three dimensional block di~gram

of this body, prepared by United Hineral Services, accompanies this report.

Fl oa tOre----
On the surface there are a 1arce nu~Ler of G2ssive blocks of well rninerali7~d

float which probably originate~ from the Lower Band. Many of the larger pieces
have been drill sampled by Union Carbide, and a concervative esti~ate of float
material in sightis 1,000 tons with an 2verage grade of 2% W03 or 2,000 s.t.u.

SU~:7.a~

Drill indicated are:

".~".

Upper Band
Lo~'er Band
float

Total

3,000 s.t.u.
11 ,000 s. t. u.
2,000 s.t.u.

16,000 s.t.u.
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Probable and Possible ore:

Upper Band
. lower Band

Total

~..)
V·

2,000 s.t.u.
1,700 s.t.u.

3,700s.t.u .

____I~~~.............,.....=_~,~ :,~'M1':";:'::'

( ,

10tal Drill Indicated, Probable and Possible - all zones = 16,000 + 3,700
= 19,700 s.t.u. W03

Using a price of $163.00 Can. per s.t.u. WO the deposit would have a gross
value of $2,608,000 in reasonably assured o~ drill indicated ore, or $3,211,000
if the probable and possible ore is included, without further exploration.

Recommendations

A preliminary feasibility study should be initialed im~diately. This should
consist of ore analysis, metalurgical tests, investigations into plant design,
operating and capital costs, etc. In addition, in anticipation of the feasibility
study being favourable, application should be made im~ediately for a production
permit to avoid delays at a later date. .

Yours truly,

J. P. ELWELL, P.Eng

JPE:pr

Attachments

Plan of Trenches, D.O. &Percussion Holes
Detail Plan of Mineral "Zones
Three di~entional drawings of Lower Band Ore Blocks
Three dimentional drawings of Upper Band Ore
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PERCUSSION DRILLING RESULTS
AND PRELIMINARY COST STUDY

GOTCHA PROPERTY, CLEARWATER AREA, B. C.
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'.J

FOR---_.­
/., . ..-------_ ...

( .' NCA MINERALS CORP.
~. O. Box 371 _".

SThri"bn- II AII .- -

Vancouver, R. C.

BY

J. P. Elwell, P.Eng.
1030 - 510 West Hastings Street

Vancouver, B. C.
V6B 1L8

Ma rch 2, 1978
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PERCUSSION DRILLING RESULTS AND
PRELIMINARY COST STUDY. GOTCHA
PROPERTY. CLEARWATER AREA. B. C.

SUlTiTlary

An analysis of the assay results of the percussion drilling program

on the Gotcha schee1ite property indicate the total reserves in the

mineral zones without further exploration to be 23,900 s.tu W03 of

which 19,900 s.~ are drill indicated, and the remainder classed as

probable and possible.

The net value of the drill indicated reserves only after recovery

of capital and deduction of 10% royalty is $1,974,200 on a 75%

recovery basis and $2,260,760 with 85% recovery.

Total operating costs including mining, milling and overhead are

estimated at $37,35/ton. Allowing for 25% dilution, the total tons

to be extracted to yield the 19,900 ~tu is 11,500. Using these

figures the indicated net profit per ton before taxes on a 75%

recovery basis is $149.59, and on an 85% recovery basis is $174.45.

It is recommended that metallurgical tests should be proceded with

to determine the actual recovery rate and grade of concentrate that

can be expected from actual production.

Development drifts should be driven over both the Upper and lower

bands to open up the part of the are zones which will be mined by

underground methods and also to provide access for further explora-

tion of the mineral zones beyond the limits delineated by drilling.

1-;
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Introduction

On February 14, 1978 the writer submitted a progress report on' the- ..
exploration of the schee1ite mineral deposits on the Gotcha claims

located in the Clearwater area of the Kamloops Mining Division.

This report covered the percussion drilling program completed in

January 1978, and a preliminary ore estimate was compiled on the

basis of a visual estimate of the grade of the drill hole samples

along with the results of the previous diamond drilling by Union

Carbide Corp.

A preliminary cost study and profit estimate was submitted on

February 20, based on the above ore reserve data and cost estimates

believed to be conservative. Since this data,the assays of the

percussion drilling samples have been received and this report

consists of an updated ore estimate and cost analysis based on the

assay data.

Drill Hole Assays

The drill cuttings from each hole were taken in 5 foot sections for

examination by ultra-violet light, and then grouped into sections

of 10 feet or more according to the intensity of flourescence, as

being submarginal, marginal, or ore grade. These grouped samples

were assayed for % W03 by Can-Test Ltd., Vancouver. The results

are tabulated as follows:

· I •

I-b1e No. Footage

( '-- From To
'-I 1. 20 30

30 50

50 60

0.03

1.58

0.85
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Hole No.

17.

18.

From

o

15

5

Footaoe

To

15

30

20

Page 3

% ~J03

0.06

0.35

0.14

v

~

\..,I

The samples from holes 3, 6, 8, and 16 were not submitted for assay, as

they showed only very minor flourescence, and their location indicated

that they were in either the footwall or hanging wall of the mineralized

structure. No sample was recovered from Hole No. 15. The bearing, dip,

and total length of each hole is tabulated in Appendix "All of this

report, and their location is shown' on the detail plan. Copies of the

Can-Test assay certificates are included as Appendix "B".

Hole No.2 resulted in surprisingly low assays, considering it was

parallel, and only about 20 feet from Hole No.1 which averaged 1.37%

W0 3 over 30 feet, and it is suspected that the structure may have

rolled so that the drill hole remained in the hanging wall its entire

length, or possibly, the mineral band has been split by a horse of

waste at this point.

Ore Reserves

~

v

1• Lower Band

In the block diagrams which accompany this report, each block

designated Drill Indicated has been cut by one or more drill

holes and the grade has been calculated by taking the average

of the weighed averages of the drill hole sections within it.
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From the cubic volume of each block and the average mineral

content, the short ton unit equivalent has been arrived at.

These are tabulated below, and are also shown on the block

diagrams.

Total drill indicates

v

~

Dlock

2

4

5

7

8

9

10

Tons

800

600

900

700

2200

Avg. Assay: W0 3

0.68

0.57

1.62

1.84

3.76

5.T.U. Equivalent

544

342

1456

1287

8272

11,900 s.t.u.

v

--
v

2. Upper Band

Holes #12 to #18 were drilled to test the Upper Band. The

ground in this area was found to be badly shattered, and it

was not possible to drill beyond about 30 feet and still

obtain satisfactory sample returns, and in one case, hole #15,

no sample was returned.

Holes #16, 17 and 18 were in the footwall of the structure and

showed only low values in W03, but the assays from holes ~12,

13 and 14 averaged 2.28% W03, therefore, for the purposes of

the are estimate, the original tonnage figure of 3,000 has been

maintained, but an average grade of 2.0% W03 is used, giving

a total of 6,000 s.t.u. W03 for this zone.
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3. Float Ore

The estimate for the float ore remains the same as in the

report of February 14, 1978 or 2,000 s.t.u.

4. Probable and Possible Ore

The block diagrams for the Lower Band show 900 tons classed

as probable ore and 1,100 tons classed as possible ore. If

a provisional assay value of 2% W03 is assigned to these, a

~ total of 4,000 s.t.u. W03 is indicated.

5. SUnTTlary

Estimated Reserves in S.T.U. W0 3

zone of influence of the present drilling, but from a geological

stand point, considerable additional are is expected to be found

downslope to the northeast and also at depth, and the possibility

for extension of the zone to the southeast ore are far from being

eliminated.

(
~

"...--

The Upper Band zone is still very incompletely outlined by

drilling and there are indications that it may prove to be of

equal grade and size to the lower Band, but without further
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confirmed data, the original conservative estimate must

stand.

Cost Study

On the bases of revised ore estimated above, the cost study and

indicated return, from a mining operation on the property, has been

updated from the report of February 20, which is attached as

Appendix lIe ll to this report.

1. Ore Reserves - Drill Indicated only = 19,900 s.t.u.

Current market value @ $e. 160/s.t.u. = $3,184,000.

. 75% Rec. 85% Rec .

'- 2. Recoverable value $2,388,000 $2,706,400

3. Less 10% Royalty $ 238,800 $ 270,640

4. Net value to company 2,149,200 2,435,760

V
175, 000 (1 )5. Capital cost estimated

6. Net after recovery of capital
(total amortization in one year) $1,974,200 $2,260,760

7. Indicated tons of ore to be mined to realize.

above net - 9,200

Dilution, 25% 2,300
--

11,500 tons

-.
(

8. Net value/ton (75% rec.) = $186.89V
(85% ree.) = $211.80
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9. Mining costs (100 tons/day basis)

10. Milling costs (100 tons/day basis)

11. Mine Development

12. Overhead

13. Total operating costs before taxes

14. Indicated net profit per ton before taxes

75% rec. bases = $186.98 - $37.35 = $149.59

85% rec. bases = $211,80 - $37.35 - $174.45

Page 7

S21.75/ton(2)

8.00/ton(3)

2.60/ton(4)

5.00/ton(5)

$37.35/ton

~

15. Indicated total net profit before taxes assuming only 11,500 tons

will be found.

75% rec. bases = $149.59 x 11,500 = $1,720,285

85% rec. bases = $174.45 x 11,500 = $2,006,175

u

16. Pre Production Cash Reguirements(6)

Purchase of capital equipment and plant construction $175,000

Pre production stripping

Engineering, administration, etc.

10,000

15,000

$200,000

",--.-.

(,

"-J

Conclusions and Recomnendations

The exploration program to date has indicated a small, but highly

profitable orebody with excellent possibilities for substantial

additional reserves to be developed by further exploration.
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The next phases of work recommended for the property are:

(1) Drive development adits over the ore in both the Upper and Lower

bands. These should be located to serve as haulage tunnels for

the part of the orebody which will be mined by underground methods.

and provide access for further exploration.

(2) Metallurgical tests should be carried out on representative ore

samples to determine the actual recovery and concentrated grade

which can be achieved. It is expected that the concentrated grade

will fall somewhere between the 75~ and 85~ limits used ;n this

report.

/;rJI?
March 2. 1978

Footnotes:
(1) Appendix .,c.. - Paragraph 5.
(2) Appendix .,c .. - Paragraph 6•
(3) Appendix IIC" - Paragraph 7
(4) Appendix IIC" - Paragraph 9
(5) Appendix "c" - Paragraph 10
(6) Appendix "c" - Page 4
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CERTIFICATE

I, James Paul Elwell, of 4744 Caulfield Drive, West Vancouver, B. C.,

do hereby certify that:

1. I am a Consulting Mining Engineer residing at 4744 Caulfield Drive,

West Vancouver, B. C., and with an office at 1030 - 510 West

Hastings Street, Vancouver, B. C. V6B lL8.

~
2. I am a graduate in Mining Engineering from the University of Alberta

in 1940, and am a Registered Professional Engineer in the Province

of British Columbia.

3. I have no personal interest, directly or indirectly in the properties

~ or in NCA Minerals Corp. securities, nor do I expect to receive

directly or indirectly any interest in such property' or securitjes .

4. The findings in the report are from data obtained from the reports

and maps acknowledged.
v

DATED at VANCOUVER, -BRITISH COlUMBIA,-this 2nd day of March, 1978.- -

.' );:1/:-
JAMES RAUY-1.[;;(J.. tP. Eng.

~

(~
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1946 - 1950:

1950 - 1953:

1953 - 1960:

1960 - 1967:

1967 - 1969:

J. P. Elwell. P.[nQ.

RESUME OF QUALIFICATIONS

Employed by Cerro de Pasco Corp., Peru,as Mine Foreman
and General Mine Forman in underground lead-zinc-copper
mines using square set, cut-and-fill, and shrinkage
stoping methods.

Volcan Mines Co., Peru as Nine Superintendant to General
Superintendant in 300 ton/day underground lead-zinc mine
using cut-and-fill stoping method. Also acting manager
of 190 ton/day gold mine and cyanide mill. Mining by
room and pillar method.

Minas de Matahambre, Cuba,as Mine Superintendant to
General Manager. Mine produced 1000 tons/day from under­
ground stopes to the 4,000 level using square-set ·and
cut-and-fill methods.

Registered Professional Engineer, Province of B. C.
Independant Mining Consultant for various mining exploration
projects in B. C., Yukon, N.W.T. and South America.

Employed as Mining Expert by United Nations in Mexico;
duties consisted of making an economic evaluation of the
various mining properties, both metallic and non-metallic
in the State of Oaxaca, Mexico, and making recommendations
on properties which showed economic potential.

v

~....---

t,

U

1969 - Present: Continued as Self-employed Mining Consultant on exploration
projects in Canada and Mexico.
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I

100'

200'

TONNAGE::: 3000 tons

NCA MINERALS CORP.
ESTIMATED TONNAGE FOR UPPER BAND

GOTCHA MINERAL CLAIM
FEBRUARY, 1978
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[STI~ATED TONNAGE FOR LOWER BAND

GOTCHA MINERAL CLAIM
FE BRUARY 197a.
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N~A Min~rAl~ Corporation 1650 PANDORA STREET, VANCOUVER, B.C. V5l1l6

»: c;~ ')
[cC'Jtro !:~~ ~ ltd. G, T.I.P( .. 254. 72)9.

54"0

P.O. Box 371

Vancouver. B.C.

V6C 2N2

QIcrtificnfc of J\5iHt~ File No. 4575C

08\e Feb. 26/78

1 of 3

tten\ion: Mr. D. l-kLeod .
Percussion Drill Cores

~lt hrrrhu QJ rrlifU th.t the following ere the results of assays made by us upon submitted _ _. . samples.

GOLD SILVER TungstenSample Identification
-Ounces (Junces

Percenl Percent PercentPercent we ... Percent PercentPer Ton Per Ton
J

lposi te 1 PH 1 20' -30' 0.03
2 30'-50' 1.58
3 50'-60' 0.85
4 PH 2 15'-20' 0.03
5 20'-25' 0.03

6 25'-75' 0.04
7 PH 5 10'-30' 0.57
8 30'-45' 0.14
9 30'-45' 0.03

10 PH 7 25'-35' 0.03

~ote: Pulps retained three month,.

Relects retained two weeks.

toll ArronTS ARE THE CO'4'IDENTlAl PROPERTY OF 'ClIENTS PUBLICATION OF STATEMENTS.
I:ONClVSIONS OR EXTR~CTS fROM OR REGA.RDING OUR REPORTS IS NOT PERMITTED WITHOUT
OUR ¥fRITTEN APPROVAl ANY liABiliTY ATTACHED THERETO IS LIMITED TO THE FEE CHARGED.

FormNo 1:1C .

CAN TEST LTD.

(;111-1--
P'O""'CI,I A"".,



~IO; c--'
NCA Hinera( CorpoBation

~r:.Jr;tl tf.r t ltd. G
1650 PANDORA STREET, VANCOUVER, B.C. V5l1L6

T ".phon, :l~" 1 ~ 18V t5U
;O

P.O. Box 371

Vancouver, B.C.

V6C 2N2
QIcrtificntc of c.A55n~ File No. 457 5C

Dale Feb.26/78

2 of 3

Attention: At tn: Mr. D. McLeod
Percussion Drill Cores. .nl ,- hrrrlJu QIrrlifu thlt the following Ire the results of assays made by us upon submitted samples.

GOLD SILVER Tungsten
Sample IdentUication

Ounces Ounces (Per Ton Per Ton Percent WO
i

Percent Percent Percent Percent Percent

:omposi te 11 PH 7 35'-50' 1.07
12 PH 9 25'-50' . 4.30
13 50'-75' 5.07
14 75'-95' 1.47
15 PH 4 45'-60' 0.06

16 PH 10 40'-50' 0.89
19 PH 11 10'-30' 2.84
18 35'-60' 0.12
17 60'-75' 0.10
20 PH 12 0'-10' 1.12

(

I.

lote: Pulps retained three months. CAN TeST LTD.

Rejects retained two weeks.

II "[PORTS ARE THE com'IDENTIAl PROPERTY OF CliENTS. PUOLICATION OF STATEMENTS,
ONClUSIONS OR (XTR~CTS "'OM OR REGAROING OUR REPORTS IS NOT PERMITTED WITHOUT
.UR YfR'THN APPROVAL. ANY LIABILITY ATTACHED THERETO IS LIMITEO TO THE FEE CHARGED.

0'''' NO.1 :J·e
_JJVj)..{~_
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NCA Hinerals Corporatio.n

P.O. Box 371

OIfO' ;z:Ci] (Jilt'£:J: ltd. G,
1650 PANDORA STREET. VANCOUVER. B.C. V5L 1L6

Tele4 . "S.7;l18"' r 5.210

Vancouver. B.C.

V6C 2N2
QIcrtificntc of j\51"Hl~ File No. 457 5C

DBle Feb. 26/78

3 of 3

~ttention: Attn: Mr. D. HcLeod

;rIll' Itrrrhu QIrrlifu that the following Ire the results of assays made by us upon submitted
Percussion Drill Cores

._ .. Simples.

GOLD SILVER Tungsten Specific
Sample Identification

Ounces Ounces (Per Ton Per Ton Percent \-Xl 1 Percent Percent Percent Percent Percent

Gravity
:omposi te 21 PH 12 0'-20' 1.25 .

22 PH 13 0'-15' 3.23
23 PH 14 0'-10' 3.05. 24 PH 17 0'-15" 0.06
25 15'-30' 0.35

26 PH 18 5'-20' 0.14
27 PH 3 70'-75' 0.03

~8 General Sample 0.95
!9 Rock 2.40 2.97

(

Note: Pulps retained three months.

Relects retained two weeks.

All. "[I'on1S AAE THE CO"HIDENTIAl PROPERTY OF CliENTS. PUBLICATION OF STATEMENTS.
CONClUSIONS OR U1RACTS fROM OR REGARDING OUR REPORTS IS NOT PERMITTED WITtIOVT
OUA WRIHEN APPROVAL ANY LIABIlITY ATTACHED THERETO IS liMITED TO THE FEE CHARGED

'orm No 'J C

CAN TEST LTD.

0(~4~
P,uvlnc •• ' A"'r"



~

( 1)

.h Pl-'l:~:1J 1 1: t C '

PRELIMINARY COST STUDY
GOTCHA SCHEELITE PROPERTY

Ore Reserves - drill indicated only = 16,000 stu l

Current market value @$160.00 Can/S.l.U. = $2,560,000

(2) Recoverable Value 75: Rec. 85% Rec.-

$1,920,000 $2,176,000

( 3) Less 10% Royalty 192,000 217,600

~
(4) Net Value to company $1,728,000 $1,958,000

(5) J:apital Costs

Mill complete 2$ 45,0003Power Plant 15,000
Import duty, mill 6,750
Dismantling of mill 11 ,000
Transport of mill - t crane rentals 12,000

~
Mill building 25,000
Install'ation of equipment 15,000
Site Preparation 15,000
Service Vehicle 6,500

,
TOTAL $151,250

V
Contingencies 23,750

TOTAL $175,000

Capital Costs will be amortized in one year which is the expected life

of the mine. On the bases, net value of are to company after return

of capital will be -
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Estimated are to be mined to realize above net = 15,000 tons

Net value per ton = (75~ ree.) $103.53 (85~ nee.) $118.89

(6) Mining Costs (lOO tons/day)

Assume 25% of tonnage as open pit and 75% underground

Contract mining costs 4

Open pit @ $12.00/ton

Underground @ $25.00/ton

Total cost of mining 15,000 tons on above ratio

25 75= 15,000 x 100 x 12 + 15,000 x 100 x 25

= 45,000 + 281,250 = $326,250

Mining cost per ton (average) = $21.75

(7) Milling Costs-(100 tons/day)

1 labour, operators, 2 men/shift, 3 shifts

= 6 men-shifts/day @ $60/man/shift with benefits

1 Supervisor @ $2,000/month

1 Mechanic @ $65/day

L Electrician @ $65/day

Contingencies @overtime

Total

$360/day

67

65

65

$557/day

43/day

$600/day



~
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Labour cost per ton milled at 100 tons/day

Power - 125 Kw at 75: load @ $.063/kwh 5

75Cost/24 hrs. = 25 x .063 x 100 x 125

Cost/ton milled = 14;0;5 = 1.4175

Mill maintained and supplies - estimated

Total direct mill costs

Say

(8) Total Direct Costs

Mining &Milling = $21.75 + $8.00

(9) Mine Development

Allow 200' drift, x-cut @ $lOO/ft.

200 hrs stripping @ $50/hr.

TOTAL

30,000
Cost per ton of ore = 15,000 =.$2.00

Per Ton

$ 6.00

141.75

($1.45)

0.50

$ 7.95

($8.00)

$ 29.75

($30.00)

$20,000.00 6

$10,000.00

$30,000.00

-"(

U

(~ 0) Overhead ~ Administration, legal, etc.

Provisionally allow $5.00/ton

Total operating costs/ton exclusive of taxes

21.75 + 8.00 + 2.00 + 5.00 =

Indicated net profit before taxes

75~ rec. basis = 103.53 - 36.75 =

8S: rec. basis = 118.89 = 36.75 =

$ 5.00

$ 36.75

$ 66.75

S 82. 14



;.

wi
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- 4 -

Indicated profit before taxes for

total of 15,000 tons

75: rec. basis = 66.75 x 15,000 =

85: rec. basis = 82.14 x 15,000 =

Summary of Pre Production Financing

$1,001.250.00

51,232,100.00

(-:::~

~

Estimated time required to complete mine preparation, erection of mill.

etc. to production start up is 120 days

Pre-production Cash Outlay

\J

Purchase of capital equipment and plant construction

Pre-production stripping

Engineering, administration, etc. @ $5,000/month

TOTAL

$175,000.00

10,000.00

15,000.00

$200,000.00

v
Februa ry 20th, 1978 J. P. ELWELL. P.Eng.

~.

{

v

Footnotes
Tll---Report dated February 14, 1978
(2) Firm option at this price
(3) Finning Tractor quote
(4) Quote - mining contractors
(5) Finning Tractor quote
(6) Quote by min~ng contractors

-
\

l
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AI' r i 1 5, 197B

~r. r. Axe 1 ~1C'I,rle ~

Zcntncr~tra~~c 19,
eooo Munich 40
"'~$t Germany

Dear Sir:

l~~cri~_~!,l'ort_Q.n GO~.~_-1__~TPP~:!tl

Further to our telephone con'lcr~2tion and your :;ubs~qucnt telex of
MC:H~ch 23. I have procced~d with ~n invc~tigi)tion of the C)'-lbject
property. This has includ~d a review of existing reports, detailed
discussions with J·k. A.D. ~',cLeod. Pres~dent of NCA Mir.er·ols Corpor­
ation and with Hr. J.P. Elwell, P. Eng .• the COOIpJIIY'S consultiny
engineer. and a visit to the property iJcclJmpunict1 hy both of these
9cntlenH.~n. I have also arran~ed for an iPospccticn of a mill in
California which is a'/ailalJ1C' for the project and have been in tOuch
with the mC'tallurgical c~lIsultants \to'ho ar~ cUlTent1y carrying out
milling tests.

In general, my opinion i:; favourable. ttm't'ever tt.ere are a Iluin~cr of
points f.·hich must be c1eilred UI' hJeforc a firm ,"eccl:rt:i-.endation Celn be:.-
made. 1 h,1ve discussed these with the Principals of the Ccn!p3ny \1.';:0
arc ttlking the necessary steps to resolve t.hem•. Once this has Leen
done, and if results llre sati~fi1ctory. a decision to proceed can Le
m&1dc. In the mf'antime. I am ",riting this interim report to keep you
ad\'i~ed of the current situation.

The fol1m"oing (JClragr-,1plts anSwer the spf:\cific qlJc~tion~ of your tl'J(~X:

A. Exist:.,-".9__R~or~~~o

I have rcvi~wed the report of D.l. Cook(:, P. [ng., written for
Union Curbidc Ltd. in ~~rch 1973; th~t of United Mineral Servic~$

Ltd., the vendor, written on their c~n hehJlf in ~~y 1977, and
sevcriil reports of J.P. EL:ell. r. [ng., consulting cnyincer to
NCA :·H ne ra 1S, Ull') 1&i tc s t dcJ tl'J M~ rc;' 2. J97CL Id 1 of tl:e ~e hd Vc
been cJrcfully \\"'ittcn to 900\1 c'~(lir:ecrin'J stdo1c1rJs. \-!hilc, J~

will appr",. below, I am inclined tu J~opt a ~vne\o:hi)t lilore coo­
s('rvativ(' a:'pro,)I;h. their cCJ:.clu~iv'l~ Ct,·c ~ent:rJl1y c)(.(cptabll'.

(('ot'd .•. /2

.'
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B. §~nera 1 02.0_i.Q_~ Pf rropcry

My opinion is favourahle. Th~ situation is unusu~l. For the
time bei0!J. at least. no considerati()fl is Leing given to the
custcmnry long-term ",inin~J o~H:rat~on. 11.(; pl.~r, i~ tG move in
with a small JJrodlJclio;l f.:lcility. as cheeply as possiulc, and
to mine (jut the r'e~dily acce~sible nin~r,\l qllir.~ly. lhc plan
i~ Lo opercltl" for part of the year o~J1y, shultinu dcwn for
pC'rhaps fullr months in til£' winter to Jvoid the cost of ',yinter­
izing buildings. I a:n in agreement ~.. it" i\11 of this. ~t Illily

~c tfl:\t ill the CO'Jr$e of the work, a p~Jtcf!tii)l fe,t' i"crcJsed
reserves m;,y. apf:l?dr \o,'hich \o:ould pro 1(\'19 Ull" 1i fto of Vlt~ project
!,ut such d 1,(,ssilJility i~ not a faclcdo to ~I~ c:ollsidered (\t this
t i Jj'\o-~.

T;,e ph.'/~ iCd: asp(:Lt~ of the drposi t ~I't fd\o'ollr~t,l~ to l:Iiniol'JnJ
c~pi tol a:\{j o;.>eratin9 co::.ts.

c. Polent i a 1 [concr.J1c Recovcruble Reserves

Mr. Elwell's estimate S~OhS ~ril1-indicatcd orc rcs~rve~ as
a,200 tcn$ gradiog"Z.2: ~U~ •

.)

T!aese re~PJ°\'es have not Lecn as cQr.1plelely del incated as one
would wish. NOl'n~~llly. additicnal de',elopl1~eJlt \o.'olJld be carried,
ilut to up-grdde the reser'lCS frQ.ll the 'Iindicatc:d" to the "pro\,pn'"
cateuory. lhis is, in fact. rec({TlT'.endcd by '·ir. [l~..ell in his
report of H.!t'ch 2. 1978. HOwl?ver, in view of the high grade of
the m~ti~rial, it appeilrs that \:apltal exp0ndiiul'{?s could be
\~ri tlc:n off over a tonnage less than 50~ of the liresently \
iflrtici\ted reserves. This i~ almost cL'totainly I'r~scnt ufld ulI.~·!r

ttle~e circurP.st:1nces your· pr'oposed invr.slJl~nt IlpP'.'iJrs rE()son,~bly

stell red.

On the bJ~is of rresc~t knowl[jge, an averd~e grade of 2~ WO
J

~y be cJ S ~ll~d.

Discussed belcw.

t.

Ir, hi!. 1.Ilc:~t rei'or t. '·.r. f.l\o.~ll est{fll.:3les r'rtlH uoucliufi cost
dt S200,OOO. \.:iUlout OlJ$clf ur,dertdkir'9 i: full f('.)silJility
st~dy. it i~ not ~ossitle to critici2e this figure in d~tail
Lut. ba~ed on c>:pcricncc. r elm of th~ Lpinlcn tl.dl il is too
low. p~'°t.ars t.y a ~actl)r of !'('~. so thdt it h'o~lld be IlJIlre con­
servati'le, ,'tid prCJr..,,~tly r'ltrc rE:-Jlistic, to IISf~ '" fi9ur~ of

CUll t •d • • ./3
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£. Funds NCCPSSiU'Y 10 Start Hine «(ont'd)----- --- - ----
S300.000. Fu,·ther. there has been no provi!".ion for workin9
capi tal which lI!ay run to ilS much J~ ~.120~OOO per month. Once
Ll saleilule CO'h.:entrate is l.·.?ing prodLJc~d it should not be
difficult to horro..... workin~ capital but provision silculd be
made f(,,.. II anini,"ur.l of on~ rltonth b~rorc this \-lil1 b~corne possible.
lhu~. tuli\l pr~~roductilln o~tlay fHCly well bec.:ol1i~ $420.000 and
could be hiyht:r.

F• Q.e.rTa t i.!!iL (o~~

Mr. El\-/ell estim~tes operating co~ts at ~37.3S per ton. His
ff9urc~ ,u-e rc~~ol\a~ly ccnservativc and an: acct=pt.iule. For
general cstinliltir,y. i)n~ to provide il contir'9i:ncy fi.lctor. SilO
per tO/l IIwy be used.

~~.!.~~'-I.·Y

t'ssumiJlg il 75':' l-cc(lv~ry fector illld various prict.;S per short ton
unit of hl039 tIle fol1o'r:ir;g i\ppC:u-:;:

.~ 1.!~91T 0.0 ~lJO/Ton S12CYI~!',- .... _- _..

Value PCI' Ton Crt· ~240 ~210 SIBO
L(~ss. 1,0)'",1 t)'. lO~t £4 ~1 IS .

S-~·lb· Jld.i'j ~r62
'Opera t i n9 Cos tITan 40 4CJ ~O

Ope'-ll tin J Prof i tIT un $17£; $149 S12i

lon~ He\llJi"l'd To Urite
Ofr $303.00 CllFitill !:l}O~ t- !~9:? ?2.2-q~

The ilDove is un ov(:r-sil.l~lificationt i':;riorin'j tdXCS. intE:rest.
and so f"rlh but it serves'lo indiczte that pre~ently cst~m~l(:d

capi t;) 1 co~ ts car. .he w,"i ttE:n off a~ainst less than hiJ 1f of the
esti~Jtcd rrsrrves even ~t tungsten pricc~ ~u~stanti~11y below
pre sen t f i 9ure s.

~rL'-Findnii_n..9._R~'1.!!5.si les

1. ~\etC!-1_1~~.!:91• .'\l the prc~cnl t1";(\ thefl' i~ nn Ll~~u,·aflCC lhdl
the lIlinerul Cd!": be pr0cessed so o!. to f:ffect il ~utisf3clory

rcco~,-"'ry (d';SU"!~G her~in as 75z.) or so a~ to prnduce a sole­
a~le (onct:nlrale (Jssur. ..~d a~ &0',. WO • S~Juject to rej<:ction
for Ct~,·tain il'llpuri tit:s). "·.cti\llur~~cal tt'st,,,CJ is no'", hci ..~
d(lllC ilod the loboratc.ry. ildvis£?$ thot p:'t:l1f!!inary indications

(Oli t •d • • ./~
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,Pre -f i ~~nc i n!J~~J_i..!~

f-!e t,~.l.1 !~!J.l (Con t •d)

~r~ cncour~31n~. ~f lb.' ore rl'~J;ond~ ltJ si •.lple l,·e~tJlJcnt.
no difficulty ,,:':11 ~xi~l but. if not. a lOrtlJer period of
tcstin~ (lnd po!'sibly .1 I~iorc cO"'plicat£:d mill fl(J'",sh~et may
bE' rcC]"ir~d. In a:IY (·\,C'lt. the Questicn I'lust l:c resol\lt'\.J
bcfot-e any major cY,penditu.-c i~ ffiade.

2. Mill. NCA ~Hneral!' hold 3n optio!l on an e~ist1ng, cp~,-ating
mill· in California at a quoted price of 545,000. Capacity
is st~led to be in ~Acess of IOD tons per cJiJY. At l!1y r('Cjues~.
this plant hdS b~en examined by senior ert9ineers of Kilhorn
Engio£·ering (O.C.) Ltd. A cory of their report is attached.
It will be noted that th!'ir gene.'al impression is fclvourClLle
but ':'hLlt no rccrrmnc-'ldations can be :ildde ~ntil the f11~ti}11urgical
te S t i"9 hi) s been cO;:'f' 1e ted.

3. Ti:ili":-t. The COl) trac t he ~\o!een ~:C.A Ni nera 1s iJnd the vendors,
unITe", ~~ineral Services ltd., (illls fur vrouuctio~1 to t.e
achicv~d by NoveMber of this y~ar. J do not believe this to
be possible. The chief vrobl~rH is the necessity of SJlisfy-
i n9 th~ va ri ous govertll'J{:n t reCJu 1a tory au thQr; t; e s pa rt i cu 1iB-l '!

in such areas .~s pollutiun contrul, ,-ccltmation ilnti tisi 1i"g~
di~posal. The neces!".iJry negotiatil'rJs sOPietimes require up to
a yea.- but in the case of a small mine in a r~mote dt·ea, should
require less. However. Ll nUIIlLc.· of months r.lay be rlece~s~ry.

I have discussed this with Mr. M:3cLeod, of r~CA r~incrals, \o:htl is
prcs~ntly negotiating with the \lendors fer the nece~sdry
extC:!ision of tine. Thi~ is an alJsclute r.ecessity.

1. Sales Contract. There sh~uld be no difficulty i~ selling the
conccntra-fes-but negotiations. ;,"'€'~ently under \...ay, shuuld be
pushed to a conclusion. It will be important to kno\/ how
quickly preliminary r:ay:w~f1ts for ~:tdpincnts will be n~ceived
in order to be able to cstirnatE.· more accurately the amount of
working capital require~.

). Capit~l Ov~r-Ru~

It has heen noted that capital requir~r.oc?r,ts plus operJting
capital may he sub$tantially in ~x~ess of yo~r pro~o~cd
invcst.":lCnt. Before procc:~t!in~, it will be neceS~3t·y to erasure
that the c1dditiona1 nlo::ej' fs pt·(l·,i~ec1 for. A hJlf-complclt\c1
nine and mill co~p'ex is nu valu~.

Con t •t1 • . ./'j

t:



(
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pc1 ~e S ..•••

CONCLUSION

I\s mentioned above, lhi~ i~ mcrply «.If) intel"lm reJJort as a findl J

conclusivc n.:port cannot be wr\tten until all of the pro1.>lem~ are
rr~olveJ. If you so ~~5h, 1 ~~11 ~e p:cased to keep in touch with
the siluatio~ and ildvise yeti of progress fro=ll li"Ie to lil;~.

R?spectfully suhmi tted.

BRoal!: IlIeJ:S E~:G)~:EERING LTD.

/
;'

H. I)rodi~ Hicks" P. [JIg., H. Eng.

IiBH/~g

ene 1.-
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. BACON. DONALDSON & ASSOCIATES LTD.

COlUulli/lg E/lgi/lurs I Jl7Easr4IhAI·~/IUt'· VO/leomon.B.C J'.5TJG4· T~/tpho/lr87{1·j507

File No: 1714

May 9th, 1978

".-.

United Mineral Services Ltd.,
1326 - 510 West Hastings St.,
Vancouver, B. C.
V6B lL8

Dear Sirs,

Re: Testing of Scheelite Ore

We have carried out metallurgical testing on a
sample of tungsten bearing rock which was delivered to our
office by R. A. Dickinson on April 19th, 1978.

The sample consisted of a number of pieces of rock
less than 10 inches in diameter. The entire sample was
crushed to minus 1/4 inch prior to being riffled to obtain
test samples.

Tablins was carried out with 8 kilograms of sample
which had been ground in a laboratory rod mill to minus 20
mesh. The size analysis of the sample was 32 percent minus
200 mesh and 44 percent plus 100 mesh.

The sample was found to contain 2.87% W03. The
results of tabling are as follows:

PRODUCT WT.% % W03 W0 3 DISTRIBUTION

Concentrate 4.1 49.74 71.1
Middlings 7.8 1.42 3.9
Slimes 4.5 2.39 3.8
Tails 83.6 0.73 21.3

The scheelite and gangue minerals were readily
distinguished due to a marked color difference. The split
between concentrate and middling was made to achieve high
recovery with a minimal sacrifice to concentrate grade. The
losses to the tailing consists of fine scheelite. Additional
recovery could likely be achieved by treating the fines
separately or by flotation of the gravity tails. For the
small operation being contemplated (i.e. 20 tpd) this does
not appear to be warranted.

• •• 2
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The most critical parameter for maintaining recovery
in the plant will be the size distribution of the table feed.
The feed should be minus 20 mesh to table effectively but
overgrinding should be avoided. The mill must not be over­
sized unless greater throughput can be accommodated. A
3' x S' ball mill or rod mill would be adequate for the grind­
ing stage. A peripheral discharge mill would be preferrable
but as these may be hard to corne by a trammel screen should
be provided on the mill discharge to remove oversize material.

We will be pleased to provide additional assistance
when the need arises.

Yours truly,

BACON, DONALDSON & ASSOCIATES LTD.

)12, ~,
M. J. Vreugde, P. Eng.
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. BACON, DONALDSON & ASSOCIATES LTD.
Consulting Engineers I JJ 7 £osl41h Arenue· VoneoLO'er. B.C V5T lG4 . Telephone 876·5507

File No. 1779

July 12, 1978

l

United Mineral Services Ltd.
1326 - 510 West Hastings Street
Vancouver, B. C.
V6B lL8

Dear Sirs,

He: Flotation Testing of Scheelite Ore

We have carried out additional testing of the scheelite
ore which we had previously tested by tabling (report dated May 9,
1978). The present testing was designed to test the amenability
to recovery by flotation.

The first test was carried out at a grind of 48.5% minus
200 mesh. A rougher concentrate followed by a scavenger concentrate
were removed. The results appended to this repor·t show that
although a high recovery was achieved the average concentrate grade
is only approximately 10% W03. The remainder of the concentrate
consisted of fine gangue minerals. The use of cleaner flotation
stages should improve the concentrate grade. Also, increased
sodium silicate additions should result in improved concentrate
grades.

The second test was carried out at a grind of 31.5% minus
200 mesh. The coarse scheelite was removed by jigging prior to
flotation. The rougher flotation concentrate was refloated to
give a clean concentrate. An improved concentrate grade over the
first flotation test was achieved but additional depression of
gangue minerals is required." It is not expected that concentrate
grades similar to those achieved by tabling (50% W03 and better)
will be achieved by flotation. Concentrate grades approaching 40%
W0 3 should be possible by adequate reagent additions and contror­
of grind however.

Yours truly,

BACON, DONALDSON & ASSOCIATES LTD.

M.';·V~~.
I~V/gd

Enclosures
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TEST NO. 1779-1

Flotation test at 48.5% -200 mesh.

STAGE

Grinding

Condition

Flotation

Scav. Flotation

TIME
(minutes)

15

3

10

8

RESULTS

ADDITIONS

1 Ib./to~ Soda Ash t

0.2 Ib./ton Sodium ·
Silicate

pH = 9.5
0.1 lb. /ton PAMAK C4 .

0.1 Ib./ton PAMAK C4

(
--

PRODUCT

Rougher Cone.

Scav. Cone.

Tailing

WEIGHT %

18.4

11.9

69.7

% W0 3

10.16

9.64

0.35

% N03 Recovery

57.3

35.2

7.5



TEST NO. 1779-2

Jigging and Flotation test at 31.5% -200 mesh.

STAGE

Grinding

Jigging

Condition

Rougher Float

Cleaner Float

TIME
(minutes)

5

5

10

3

RESULTS

ADDITIONS

0.2 Ib./ton sodium
silicate

Soda Ash to pH = 9.5
0.15 Ib./ton PAMAK C4

PRODUCT WEIGHT % % ~'J°3 % W03 RECOVERY

Jig Cone. 5.8 15.87 34.9

Float Cone. 5.0 24.97 47.3

Cleaner Tail 0.8 11.13 3.4

T~iling 88.4 0.43 14.4

---,
f

t



BACON, DONALDSON & ASSOCIATES LTD.
ConslIlt;ng Ellgilleers

, 117Eosr4tIrAI'elllle' VOIICOIII'er.B.C. V5T1G4· Telephollc876·550 7

File No: 1779

August 30th, 1978

united Mineral Services Ltd.,
1326 - 510 West Hastings St.,
Vancouver, B. C.

Attention: Mr. M. McClaren

Dear Sir,

Re: Flotation Testing of Tungsten Ore
Progress Report Number 2

We have carried out an additional flotation test
of your scheelite ore. The purpose of this test was to
produce a concentrate by flotation only using increased
cleaning stages over test 1779-2.

The test procedure and results are appended to
this report. A rougher flotation followed by three cleaning
stages was carried out. A concentrate assaying 35.92% W0

3and recovering 86.4 percent of the tungsten was produced.
The addition of hydrochloric acid to the concentrate indic­
ated that calcite was a significant impurity.

Two possible methods for reducing the calcite
content of the concentrate, and thereby increasing its grade,
present themselves. One possibility is to use a depressant
such as quebracho in the cleaner flotation circuit. The
other possibility is to leach the final concentrate with cold
hydrochloric acid. While the addition of depressant to the
flotation circuit is a more simple approach the quantity of
quebracho used must be carefully controlled. The addition
of 0.05 lbs. per ton would be a good starting point. If
excessive additions are made, depression of tungsten minerals
could result.

A proposed flowsheet based on using the Chaput Mill
is also enclosed. The soda ash and sodium silicate should be

• •• 2
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added to the ball mill feed. The PAMAK can be added to the
classifier overflow. Additional sodium silicate should be
added to at least the third cleaner feed.

Yours truly,

BACON, DONALDSON & ASSOCIATES LTD.

~·~u~~
M. J. Vreugde, P. Eng.



TEST 1779-3

PROCEDURE

TIME
STAGE (Minutes) ADDITIONS

Grinding 10 1 lb./ton Soda Ash
0.5 lb./ton Sodium Silicate

Condition 2 0.1 lb/ton PAMAK 4
pH = 9.8

Rougher Float 10

1st Cleaner 10

2nd Cleaner 6 0.05 Ib./ton Sodium Silicate

3rd Cleaner 4.5 0.05 lb./ton Sodium Silicate

SIZE ANALYSIS

Flotation feed = 36% minus 200 mesh

RESULTS

PRODUCT WT. % %W0 3 W0
3

DISTRIBUTION

Concentrate 6.7 35.92 86.4

3rd Cleaner Tail 3.4 1.87 2.3

2nd Cleaner Cone.
(Calc.) 10.1 24.5 88.6

2nd Cleaner Tail 5.8 2.02 4.2

1st Cleaner Cone.
(Calc.) 15.9 16.3 92.8

1st Cleaner Tail 2.9 3.24 3.4

Rougher Conc.(Calc.) 18.8 14.3 96.2

Rougher Tail 81.2 .13 3.8

Head (Calc.) 100 2.79 100
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tl Kamloops Research & Assay Laboratory Ltd.
B.C. LICENSED ASSAYERS
GEOCHEMICAL ANALYSTS

2095 WEST TRANS CANADA HIGHWA Y-KAMLOOPS, S.c. VIS tA7
TELEPHONE 372-2784 - TELEX 048·8320

CERTIFICATE OF ASSAY

J l/, <'
TO l {VI"TI,) I (tNt,.;J<.. ~tJt'v'c:':' 5

Certificate No. ( [.S ("tt.. (--:-.'_-.1- _

Date 1/ - /....'-i(. (-.

.. --..-------

Kral No. Marked GOLD SILVER k,!
-1-------- -----

Ouncfcs Ouncfcs Percent Percent Percent Percent Percent Percent PercentPer on Per on
"--~-----------_._----- --~- - -' -- --- -------------

I h~ (/ - , f..k(t ,CJ I ~ --, I ~a- ..\..... .. ,\(L.~~ ~ f~~~
V':~l

,. o..'(\'Oi
.

~ ..c97 4" <
~ Yo.- \ .... A .. '7.;.'- j., I ~ • ( , rt"} __ ~

-3 /' 1'-0 I I~ , I""I ~'~<

'-L/ ('1(to...,~ JJ. S {Ntl'" (.,~ ..yHE:AD) ).}'7

-':> I~r C/. f.c .q. 4.: '::t., ;)1.7,-~ I e.~ (( • ~p<- !>' _"'-1.~

L(?j il
-7

~c. ~!::.J 0 ,;J.. ,. b•. .'

.-

.._-- -_._-----

~ ~ereb~ rl'rtif~ that the following are the resul ts of assays made by us upon the herein described sampl

NOTE:
Rejects retained three weeks
Pulps retained three months
unless otherwise arranged.

/ )., y~. /( I........... 1-~~'~' ~:~ / ~ ~ ...(~ .t~ ~::\ •••••••••••••••••••••

Registered Assa~er, Province of British Columbia
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ft Kamloops Research & Assay Laboratory Ltd.
B.C. LICENSED ASSAYERS
GEOCHEMICAL ANALYSTS

2095 WEST TRANS CANADA HIGHWA Y-KAMLOOPS. B.C. V7S 7A7
TELEPHONE 372-2784 TELEX 048·8320

CERTIFICATE OF ASSAY

TO J(V,.,.~ fvf(N~~ S~V(C.L$
Certificate No. I S "-N.. -------

Date .:J¥ - <Pc t

-- ..."' ......"..#- - /1

tJ
v

Kral No. Marked GOLD SILVER
-- ----

Ouncfc.s ounc!cs Percent Percent Percent Percent Percent Percent PercentPer 'on Per on
-- ------ _.. _--.__ .- •. ~--_.- - --_._- ~-----

. 97
/0 ' / - , Cclte't

~ f',,ut /. 0'/-
I

.
__L-.______________

~

NOTE:
Rejects retained three weeks
Pulps retained three months
unless otherwise arranged.

..........~..f: rf!~ · .
Registered Assayer, Province of British Columbia
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BOULDER PROPERTY

D.D.H. No.1.

L_

N.T.S. 82Ml3E

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
Description by:

1500

-45 0

3692'
D. L. Cook.

From

o
14

24.5
37
42
44
47
49

51

53.5
54

55.5
56.5

61

62

64
67
70

72.5
75
77
80
81

~-

82.5
84

86.5
88.5

To

14
24.5

37
42
44
47
49
51

53.5

54
55.5
56.5'

61
62

64

67
70

72.5
75
77
80
81

82.5
84

86.5
88.5

92

lnt.

168
126

150
60
24
36
24
24

30

6
18
12
54
12

24

36
36
30
30
24
36
12
18
18
30
24
42

Core
Recovered

29
25

82
21
24

8
2

12

30

6
6
9

29
8

24

33
34
22
23
22
29
12
13
15
16
19
39

% Core
Recovered

17.2
19.8

54.6
35

100
22.2
8.3

50

100

100
33.3

75
53.7
66.6

100

91.6
94.4
73.3
76.6
91.6
80.5

100
72.2
83.3
53.3
79.1
92.8

Geo!.
Interval

? to 24.5

24.5 to 51

51 to 53.5

53.5 to 62

62 to 64

64 to 92

Description

Medium-grained biotite, quartz
monzonite. Minor rusty weathering
Pegmatite between 13.5' and 14.5'.

Medium-grained muscovite and minor
biotite quartz monzonite showing
rus ty \Jea thering, some of which
is liesegang weathering.

Coarse-grained muscovite, quartz
monzonite showing rusty weathering

Fine-grained muscovite and biotite
quartz monzonite shoWing rusty
weathering.

Pegmatite vein. Contacts at 20 0

to core.

Fine-grained muscovit~ biotite,
quartz monzonite showing rusty
weathering with unweathered patchE
of rock. The latter show a dis­
tinct boundary with the iron stail
ing giving a crude 1iesegang effel
~6" pegmatite vein at ~71.5'.

Surface weathering effects stop
more or less at base of this
intersection.



N.T.S. 82M/13E
BOULDER PROPERTY

D.D.H. No.1.

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
Description by:

150 0

-45 0

3962'
D. L. Cook.

From

92
95.5
96.5

98.5
100.5

103
106

To

95.5
96.5
98.5

100.5
103
106
107

Int.

42
12
24

24
30
36
12

Core
Recovered

42
8

24

24
30
30
12

% Core
Recovered

100
66

100

100
100

83.3
100

Geo1.
Interval

92 to 98.5

98. 5 to 107

Description

Fine-grained unweathered quartz
monzonite with varying amounts of
biotite.

Gneissose or mildly schistose
medium-grained, biotite, muscovite I

quartz monzonite.

? Schistocity at 45° to core but
leRs evident in the lower part of
the intersection.

107

108
109.5
111.5

114.5
118
119
125

127.5
132

134.5
.214

.~20.5

!2.5
°226

108

109.5
111.5
114.5

118
119
125

127.5

132
134.5

214
220.5
222.5

226
250

12

18
24
36

42
12
72
30

54
30

954
78
24

42 •
288

10

15
6

11

34
11
72
30

54
30

838
49
20
18

255

83.3

83.3
25

30.5

80.9
91.6

100
100

100
100

87.8
62.8
83.3
42.8
88.5

107 to 108 Medium-grained muscovite quartz
monzonite with variable minor
biotite.

108 to 114.5 Fine and medium-grained muscovite
quartz monzonite.

114.5-127.5 Fine-grained biotite muscovite
quartz monzonite. Rusty weathering
along occasional strong fractures.

127.5-134.5 Fine and medium-grained muscovite
quartz monzonite with variable
minor biotite. Rusty weathering
along strong fractures to 131'.

134.5-250 Fine to medium-grained 1eucocratic
muscovite quartz monzonite. Biotit
occurs at 140.5' (aligned),144' to
147', 185', 187',189.5' to 190.5'
221.5', 222.5',229' to 235.5',
240' to 243', 245' to 248'.

Higher content of muscovite betwee
169' and 196.5' which may indicate
increased alteration.
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BOULDER PROPERTY

D.D.H. NO.1.

N.T.S. 82M/13E

Feet Inches Feet

Aziouth:
Declination:
Collar Elevation:
Description by:

150 0

-45 0

3962'
D. L. Cook.

,,---

From To Int.
Core
Recovered

\

io Core
Recovered

Geol.
Interval

Description

Thin muscovite "veins" occur
spasmodically along this inter­
section at variou~ obtuse angles
to the core. These "veins" are
almost certainly alteration along"
fractures.

A set of cleavage occurs 20 0 to 30°
to the core between 207.5' and
209.5' .

The rock is coarser between 237'
and 237.5'.
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BOULDER PROPERTY

D.D.H. No.2.

(

N.T.S. 82Ml3E

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
Description by:

150°
-45°

3779'
D. L. Cook.

From

o

To

20

Int.

240

Core
Recovered

5

% Core
Recov.ered

2

Geol.
Interval

0-20

Description

Pebbles of fine-grained biotite
granodiorite and fine-grained
gneissose chlorite granodiorite.
Probably represent boulders in the
overburden.

20
23
27

30.5
35

'.2
47

61.75
74.25

77

87

89
97

23
27

30.5

35
1.2

47
61.75

74.25
77'
87

89

97
108,

36
48
42

54
84

60
177

150
33

120

24

120
132

18
11
21

20
52

9
7

150
2

18

2

2
7

50
23
50

37
62

15
3.9

100
6

15

8.3

1.6
5.3

20-30.5

30.5-42

42-61.75

61.75-87

87-89

89-108

Wnite and grey quartzite or.quartz·
monzonite with some banded diopside

. ? skarn evident as pebbles after 23'

Biotite quartz schist. Core/schisto­
city = 85°.

Quartz pebbles probably of a vein
or a silicified skarn.

Coarse garnet calcite quartz diopsid
skarn. No calcite from 66' to 67'
and from 76' to 78' and finely and
finely banded over these intervals.
Quartz from 74.25'to 77'. Corel
banding is 70° - 85°.

Biotire quartz schist. Core/schisto­
~ity = 20°.

Crushed quartz and clay. Probable
fault zone.

108 III
III 117
117 122.25

36
72
63

6
26
22

16.6
36
35

108-117 Coarse tremo1ite garnet quartz skarn

117-122.25 Fine-grained diopside garnet quartz
skarn showing some banding at 65° tc
core.

122.25 124 21 21 100 i22.25-124 Fractured and altered fine-grained
quartz (15%) plagioclase (851.) rock.
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BOULDER PROPERTY

D.D.H. No.2.

/

N.T.S. 82M/13E

Azimuth: 1500

Declination: -45 0

Collar Elevation: 3779'
Description by: D. L. Cook.

t

~ ~~
~~

~
l~
~1

I ....

;~
,,~

r.
I

'-,..:

.~

.,.
;.
~

~

~.

f

Feet Inches Feet

(

From

124

1 'l-4. 5

132

134

140

144
,..--.

147

To

126.5

132

134

140

,144

147

149

Int.

30

66

24

72

48

36

24

Core
Recovered

30

63

13

53

10

14

12

% Core
Recovered

100

95.5

54

73.6

20.8

38.9

50

Geol.
Interval

124-126.5

126.5-132

132-134

134-140--

140-144

144-147

147

147-149

Description

Coarse garnet diopside quartz
idocrase schee1ite skarn

Scheelite grade 1% between
124.5' and 126.5'.

Fine and coarse garnet diopside
quartz calcite skarn with some
banding of diopside at 55 0 to
core. Calcite also as veins.3"
interval with scheelite at 128.5'.

1" interval with schee1ite a: 129.1

Fractured and altered fine-grained
quartz (10%) plagioclase (90r.)
rock.
Fine to coarse-grained diopside
garnet quartz skarn with some
idocrase between 136.5' and 137.5'
Diopside banding = 65~ to core.
2" interval of high grade schee­
lite at 138.5'. Interval between
135' and 136' probably a skarnized
lirney quartzite.

Crushed garnet skarn and 1imey
clay. Probably a fault zone.

}~dium-grained garnet diopside
calcite skarn. Calcite also as
veins.

Epidotized intrusive.



/-

BOULDER PROPERTY

D.D.H. No.2.

/

N.T.S. 82Ml3E

Azimuth: 150 0

Declination: -45 0

Collar Elevation: 3779'
Description by: D. L. Cook.

Feet Inches Feet

From

149

157.5

159

164

169

171
173.5
174.5
176.5

To

157.5

159

164

169

171

173.5
174.5
176.5
179.5

Int.

102

18

60

60

24

30
12
24
36

Core
Recovered

55

15

20

35

14

13
4

20
19

% Core
Recovered

53.9

83.3

33.3

58.3

58.3

43.3
33.3
83.3
52.7

Geol.
Interval

149-157.5

157.5-159

159-164

164-169

169-171

171-179.5

Description

Schistose (biotite) quartzite.

Fine to coarse-grained garnet
diopside quartz skarn.

Quartz biotite schist. Corel
schistocity = 80°.

Fractured and altered quartz
~onzonite.

Massive quartz.

Mediwn-grained muscovite quartz
(50%) plagioclase (50%) rock wit
minor pyri te.

Fracturing and alteration of
feldspars and formation of garne
and minor molybdenite has occur)
between 176' and 179.5'.

---

179.5

188

193.3

188

193.3

198.2

102

64

59

88

62

54

86.2

97

91.5

179.5-188 Schistose biotite muscovite
? quartzite with minor garnet.

188-193.3 Quartz biotite schist. Corel
schistocity = 65°.

193.3-198.2 Schistose biotite quartzite
grading into quartzite. Corel
schistocity = 70°.
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BOULDER PROPERTY

D.D.H. No.3.

N.T.S. 82M/13E

Azimuth: 150 0

Declination: -45 0

Collar Elevation: 3750'
Description by: D. L. Cook.

~.

~
ct,

f
f
~
r
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(

BOULDER PROPERTY

D.D.H. NO.3.

~-

N.T.S. 82M/13E

Azimuth:
Declination:
Collar Elevation:
Description by:

150°
-45°

3750'
D. L. Cook.

Feet Inches Feet

Core % Core Geol. Description

From To Int. Recovered Recovered Interval

41.5 44.5 36 36 100 41.5-44.5 Unbanded diopside quartz ?-skarn
with minor coarse-grained crystal-
line rock (50% quartz and 50% pla-
gioclase) at 42'.

44.5 47 30 30 100 44.5-100.5 Quartz biotite schist. Quartz
47 55.5 102 95 93.1 ? veins at 69' (3" wide), 85'(4"

- 55.5 57 18 7 38.9 wide), 88' (4" wide), 94.5" wide).
57 59 24 11 45.8
59 61 24 10 41.7 Core/schistocity = 50° at 46.5'
61 64.5 42 18 42.9 80° " 55'

64.5 69 54 35 64.8 85° " 65'
69 72 36 4 11.1 75° II 84'
72 77 60 8 13.3 500-~700 It 94'
77 79.5 30 7 23.3 80 0 " 100'

79.5 85 66
.

16 24.2
85 88 36 32 88.9 Mus covi te-r ich rock wi th minor -
88 91

1
36 12 33.3 quartz and K-feldspar between 77'

91 93.5 90 12 13.3 and 79.5'
93.5 100.5 84 84 100

Large garnet crystals at 94'.

100.5 120.5 240 198 82.5 100.5-120.5 Quartzite, mildly schistose (biotl1
in places. Very minor pyrite.
Core/schistocity = 70° at 110'

120.5 125.5 60 40 66.6 120.5-125.5 Quartz biotite schist. Core/schis-
tocity = 80° at 121'; 70° at 125'.

125.5 131 66 12 18.2 125.5-134 Schistose biotite quartzite with
very minor pyrite.

,,---. 134 135.5 18 12 66.6 134-135.5 Fine-grained lliuscovite quartz mon-

~
zonite. No contacts recovered in
core

135.5 138.5 36 36 100 135.5-138.5 Quartz biotite schist. Core/schi&-
tacity = 60 0 at 135.5'.



(

BOULDER PROPERTY

D.D.H. No.3.

(

N. T. S. 82M/13E

Azimuth:
Declination:
Col1ar'E1evation:
Description by:

150 0

.';'45°
3750'

D. L. Cook.

Feet Inches Feet

Core 70 Core Geol.
From To Int. Recovered Recovered Interval

138.5 142 42 2 4.8 138.5-142

142 169 324 294 9017 142-169

1.

Description

Quartz (mostly lost).

Intrusive rocks as follows:

Fine to medium grained muscovite
plagioclase quartz rock (80%)
plagioclase, (20% quartz).

,"'--

2. Fine-grained biotite quartz monzoni

3. Fine-grained muscovite quattz monzorl

4. Fine grained muscovite quartz monzo
ite with minor garnet.

5. Coarse-grained muscovite granodiori
with minor garnet.

6. Coarse-grained muscovite quartz
monzonite.



I

BOULDER PROPERTY

D.D.H. No.4 ..

N. T. S. 82M/l3E .

Azimuth:
Declination:
Collar Elevation:
Description by:

173·
-45·

3840'
D. L. Cook.

~



(

BOULDER PROPERTY

D.D.H. NO.4.

./

N. T •S • 82Ml3E

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
Description by:

173 0

-45 0

3840'
D. L. Cook.

(

From

51

62.5

73.2

74.5

75

75.5

79
~

81.75

To

62.5

73.2

74.5

75

75.5

79

81.75

82.5

Int.

138

129

16

6

6

42

33

9

Core
Recovered

138

129

16

6

6

42

33

e

% Core
Recovered

100

100

. 100

100

100

100

100

100

Geol.
Interval

51-62.5

62.5-73.2

73.2-74.5

74.5-75

75-75.5

75.5-79

79-81.75

81.75-82.5

Description

Fine-grained banded diopside,
quartz rock. Probably skarnized
and schistose quartzite.

1" vein of quartz monzonite atSlS'.
(Contacts ·irregul~r but sharp~

Coarse garnet idocrase skarn
patches between 59' and 62.5'.
Core/banding = 50° at 56'.·

Tremolite garnet (coarse) idocrase
skarn with calcite predominant~

over tremolite last 30". Minor
oanding between 66' and 66.5'~

Core/banding = 50° at 66'.

Fine-grained diopside garnet
idocrase skarn.

Quartz biotite schist. Corel
schistocity = 55°.

Coarse-grained quartz monzonite
with contacts at 55° to core and
sharp.

Coarse-grained diopside idocrase
garnet quartz skarn with tremolite
garnet idocrase skarn between 77'
and 78.5'.

Coarse-grained quartz monzonite.
Upper contact sharp and 45° to
core, lower contact irregular
and transitional.

Coalse diopside idocrase garnet

quartz skarn.



(

N.T.S. 82M/13E
BOULDER PROPERTY

D.D.H. NO.4.

Azimuth: 1730

Declination: -45 0

Collar Elevation: 3840'
Description by: D. L. Cook.

Feet Inches Feet

From

82.5

88.5

To

88.5

91

Int.

72

30

Core
Recovered

72

24

% Core
Recovered

100

80

Geol.
Interval

82.5-88.5

88.5-91

Description

Fine to coarse tremolite garnet ,
diopside skarn.

Partly schistose (6") diopside
garnet band between 85' and 87.5'
Core/schistocity = 50°.
Fine-grained banded diopside
qU.:irtz skarn.

3" vein of quartz monzonite at
89.75' with irregular, sharp
contacts.

91· 93

93 97

97 105.S

24

48

102

24

19

102

100

39.6

100

91-93

93-105.5

Tremo1ite garnet idocrase skarn

Fine-grained banded diopside~art

skarn with minor coarse garnet
and minor pyrite.

Core/banding = 60° at 98.5'.

Zones of intrusive between 96.5'
and 98'. Contact at 98' :::::: 60° t

at 103.5' and 104.5' ~ 55 0 and
transitional at 96.5'.

105.5 109.5 48 48 100 105.5-109.5 Coarse garnet idocrase quartz ~a:

Hornblende (1) at 107'.

109.5 114.25

114.25 117

57

33

57

33

100

100

109.5-114.25 Fine-grained/banded diopside qua~

skarn with extensive 6i11f~at1oI

between 110.S'and 113.5'. Contac
transitional. GOre/banding a5~~11

·114.25-117 Coarse garnet idocrase diopside.
quartz skarn.



( --

BOULDER PROPERTY

D.D.H. NO.4.

(,

N.T.S.82M/13E

Azimuth: 173°
Declination: -450
Collar Elevation: 3840'
Description by: D. L. Cook.

Feet Inches Feet

From

117

119

122.75

124

To

119

122.75

124

132

Int.

24

45

15

96

Core
Recovered

24

45

15

96

io Core
Recovered

100

100

100

100

Geol.
Interval

117-119

119-122.75

122.75-124

124-132

Description

Treroo1ite garnet (coarse) skarn

Coarse garnet idocrase quartz
skarn .. MinpJ fine-grained

d~ops~ e /banded/sKarn at each end. Core
banding = 70° at 122'.

Tremolite garnet skarn

Coarse diopside garnet idocrase
quartz skarn with minor banding.

132 134.5 30 30 100

4" vein of pyritic coarse-grainec
biotite quartz'monzonite at 128.5~ Corel
banding = 55° at 132'. Sharp contact at
90° to core.

132-134.5 Coarse grained quartz monzoni te a1
quartz. Both contacts tran~ion.

~

134.5

139

141

143.5

145

150.5

139

141

143.5

'145

150.5

153.5

54

24

30

18

66

JG

54

24

30

18

66

3h

100

100

100

100

100

100

134.5-139

139-141 I

141-143.5

143.5-145

145-150.5

150.5-153.5

Quartz biotite schist

Tremo1ite garnet skarn with 5"
intersection of coarse garnet id
crase skarn.
Diopside garnet idocrase quartz
skarn. Banded (?schistose) and
pyritic between 141.3' and 142.3
Core/banding = 65°.

Tremo1ite garnet skarn.

Fine to coarse garnet idocrase
diopside ~h1orite quartz skarn.
~ot banded. Major strain c1eav~

at 146' = 15° to core.

Fine-grained banded diopside qUe
skarn with 80me coarse garnet.

Core/banding 2 60° at 153.5'



(

BOULDER PROPERTY

D.D.H. No.4.

(-

N.T.S. 82Ml3E

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
Description by:

173 0

-45 0

3840'
D. L. Cook.

r--,

From

153.5

156.5

163

164.5

169

172.5

177

179

181.5

188

190

192.5

To

156.5

163

164.5

169

172.5

177

179

181.5

188

190

'192.5

201.5

Int.

36

78

18

54

42

54

24

30

78

24

30

108

Core
Recovered

36

78

18

54

42

54

24

30

78

24

30

108

% Core
Recovered

100

100

100

100

100

100

100

100

100

100

100

100

Geo1.
Interval

153.5-156.5

156.5-163

163-164.5

164.5-169

169-172.5

172.5-177

177-179

179-181.5

181.5-188

188-190

190-192.5

192.5-201.5

Description

Nedium-grained quartz monzonite.
Major strain cleavage at 20 0 to
core.

Fine to coarse garnet idocrase
diopside quartz skarn extensivel)
silicified and with chlorite.

Fine-grained banded diopside gar­
net biotite quartz schistose skal
Core/banding = 60°.

Frdctured coarse-grained quartz
monzonite with minor pyrite

Schistose and skarnized rock
(pr0hably originally 1imey. argi:
laceous quartzite).

(?) Transitional contact.

Biotite quartz monzonite.
Lower contact = 65° to core.

Pyritic leucocratic quartz mon­
zonite. Upper contact =65 0 to co

Leucocratic quartz monzonite.

Biotite quartz monzonite.

Pyritic fine-grained banded diop
side rock (skarnified) merging
into quartz biotite schist. Core
banding = 65 0

•

Biotite quartz monzonite; well
fractured.

201.5 203.5 24 24 100 201.5-203.5 Leucocratic, quartz monzonite.
Well fractured.



(

BOULDER PROPERTY

D.D.H. No.4.

(-

N.T.S. 82M/13E

Azimuth: 1730

Declination: -45 0

Collar Elevation:3840'
Description by: D. L. Cook.

Feet Inches Feet

From

203.5

207.5

225

235.5

To

207.5

225

235.5

256

Int.

48

210

126

234

Core
Recovered

48

210

126

234

% Core
Recovered

100

100

100

100

Geol.
Interval

203.5-207.5

207.5-225

225-235.5

235.5-256

Description

Biotite quartz monzonite; well
fractured to 205'.

Leucocratic quartz monzonite.
5" of biotite quartz monzonite at
~215.5' and ~2l71.

Small garnets between·;215. 51 and 219',

Pegmatite.

Variable fine to pegmatitic 1euco­
cratic quartz monzonite. Medillmi.
grained garnets at 238' and between
241 . 5 ' and 244'.

1" veIn of pyrite 55° to core at
237.5'.

One sharp contact noted between 2
of the above intrusives at 241.5'
at 60° to core.

256 257.5

257.5 267.5

--7.5 270.5

270.5 277.5

18

120

36

84

18

120

36

84

100

100

100

100

256-257.5 Fine-grained leucocratic quartz
monzonite.

257.5-267.5 Fine to medium-grained biotite
quartz monzonite with minor musco­
vite banding at 30 0 to core.

Fine-grained 1eucocratic quartz
monzonite between 261' and 263.5'.

267.5-270.5 . Digested and fractured transitional
---- zone between the above intrusive an

tho following schist.

270.5-277.5 Quartz biotite schist. Core/schis­
tosity = ~OO at 272.5'.



(

BOULDER PROPERTY

D.D.H. No.4.

(

N.T.S. 82M/13E

Feet Inches Feet

Azimuth:
Declination:
Collar Elevation:
DescriptiC?n by:

173 0

-45 0

3840'
D. L. Cook.

From

277.5

285
290

294
300

303

307.5

320

321

324
334

336
341.5
34/f.5
347.5

To

285

290
294

300
303

307.5

320

321

324

334
336

341.5
344.5
347.5
, 348

Int.

90

60.
48

72
36 .

54

150

12

36

120
24

66
36
36

6

Core
Recovered

90

60
20

9
36

54

150

12

10

14
9

64
36
25

1

% Core
Recovered

100

100

12~5

100

100

100

100

27.8

11.6
37.5

97
100

69.4
16.6

Geo1.
Interval

277.5-285

285-294

294-303

303-307.5

307.5-320

320-321

321-324

324-336

336-350

Description

Schistose biotite quartzite with
minor pyrite. Core/schistocity =
55° at 284.5'.

Quartz biotite schist with small
intersections of quartzite through­
out interval. Core/schistocity =
65 0 at 294'.

Crushed and gouged schist. Probabl~

a faulted area.

Quartz biotite schist and quartzite

Mildly schistose muscovite quartzit
Core/schistocity -40 0 at 312'.

Schistose biotite quartzite.

Brecciated quartzite with calcite
cement.

Quartzite showing strong strain
cleavage 20° to core.

? Epidote quartz monzonite. Most
?epidote between 337' and 341.5'.

(
---

.348

350

350

350.1

24

1

24

1

100

100 350-350.1

Bre0ciated with calcite cement at
342' .

Quartz biotite schist. Core/schist,
o~ity = 60 0 at 350'.



( -.

BOULDER PROPERTY

D.D.H. No.5.

f.

N.T.S. 82M/13E

Azimuth: 170 0

Declination: -45°
Collar Elevation: 3765'
Description.by: D. L. Cook.

Feet Inches Feet

Froe To Int.
Core
Recovered

% Core
Recovered

Geol.
Interval

Description

r: ~ '(:-:

?O

22.5?
30
33

35.5

36.5

40

45

47.5

49

?22.5

30
33

35.5
36.5

40

45

47.5

49

50.25

270

90
36
30
12

42

60

30

18

15

15

84
36
10
12

35

56

26

18

15

5.5

93.3
100

33
100

83.3

93.3

86.6

100

100

?-722.5

1.5·C:

?22.5-36.5

o Co
" I

36.5-40
-:- or

40-45
c:-

45-47.5
-J r­

"-' -

47.5-49
/ .::-

49-50.25
/. 2~

Medium-grained biotite quartz
1\·"2". monzoni te-

Mainly limey garnet idocrase,
diopside, tremolite skarn. (garnet
and idocrase coarse). Longest
tremoliteinterval between 35.5'
to 36.5~ Calcite absent from:
22 . 5' t'o 24'
26' to 26.5'
33' t 0 36.5'

Banded dtopside, quartz, garnet
skarn becoming schistose last 2'.
Banding at 65 0 to core.

Siliceous skarn and banded diopsid,
skarn. }linor coarse garnet.
Banding at 65 0 to core.

Limey diopside, garnet, idocrase
skarn.

Banded diopside, quartz skarn.
Banding at 55° to core.

Llmey diopside, garnet iddcrase
skarn.

~

50.25 52.75 30 30 100 50.25-52.75

,5

Banded diopside, quartz skarn with
coarse garnet and idocrase at each
end. Tremolite last 2".
Banding at 70° to core.

52.75 63.5 131 116 88.5 52.75-63.5 Banded diopside, quartz skarn with
'1 7 ~ unbanded coarse garnet, idocrase

, -- ""' ~ 0' patches and the following:
L - ,~lo



(.,.
BOULDER PROPERTY

D.D.H. No.5.

N.T.S. 82M/13E

Azimuth:
Declination:
Collar Elevation:
Description by:

170 0

-45 0

3765'
D. L. Cook.

Feet Inches Feet

From

63.5

66.5

68.5

70.5

72.25

74.5
76.3

To

66.5

68.5

70.5

72.25

74.5

76.3
80

Int.

36

24

24

21

27

22
44

Core
Recovered

36

24

17

21

18

22
26

% Core
Recovered,

100

100

70.8

100

66.6

100
59

Geol.
Interval

63.5-66.5

66.5-68.5

L

68.5-70.5

2.

70.5-72.25

1.7::

72.25-74.5
"2.~'S

74.5-80

Description

Tremolite garnet skarn between
61.5' and 62' and between 62.S'and
63' .
Limey dicpside, garnet) idocrase
skarn between:
52.75' and 53'
56.25' and 57'
61' and 61.5'
62' and 62.5'
Banding at 60° to core at 60'.

Fine to coarse-grained leucocratic
quartz monzonite. Contact with
skarn is fairly sharp at 45° to cor

Medium-grained biotite quartz mon­
zonite. Contact with leucocratic
quartz monzonite is gradational and
at 45° to core. The leucocratic
quartz monzonite appears to be di­
gesting the biotite quartz monzonit

Cavernous limey garnet) idocrase t

diopside skarn. (garnet and idocrasE

coarse). Minor scheelite at 70'.

Coarse garnet, diopside skarn.

Quartz

Medium to coarse-grained leuco­
cratic quartz monzonite with frag­
ments and small intervals of coars€
garnet, diopside, idocrase skarn.
These latter show evidence of di­
gestion at their margins. Contac~ 'J

thr qu&rtz monzonite with the"pLe­
vJously described interval (quartz~
is 60° to the cor~. Schistocity at
79' cr6So. '.



(

BOULDER PROPERTY

D.D.H. No.5.

(

N.T.S. 82M/13E

Azimuth: 170 0

Declination: -45 0

Collar Elevation: 3765'
Description by: D. L. Cook.

Feet Inches Feet

From

80

83.5

87.5

91.5

92.5

To

83.5

87.5

91.5

92.5

100

Int.

42

48

48

12

90

Core
Recovered

33

42

37

10

81

% Core
Recovered

78.5

87.5

77

83.3

90

Geol.
Interval

80-83.5

:. s

83.5-87.5

4

87.5-91.5
"'Z....,

91.5-92.5

92.5-100

7.S

Description

Quartz-biotite schist. Schistocit
at 40 0 to core at 83'.

Medium grained 1eucocratic and
biotite quartz monzonite with
small intervals of biotite schist
and banded ? diopside ? skarn.

The margins of the metasedimentar
rocks show digestion by the quart
monzonite.

Banding at ~30° to core sugges~ir

disorientation of the metasedimeI
by floating in the intrusive melt

Banded diopside. quartz, biotite
?skarn with fine-grained garnet,
diopside, idocrase, quartz skarn
between 89.5' and 90.25'. BandinJ
at 55° to core.

Quartz-biotite schist. Schistoci
at 50 0 to core~

Medium to coarse-grained 1euco­
cratic quartz monzonite.

Upper contact 45° to core.

I

100 102.25

,."....~.

102.25 111

26

99

26

98

100

98.9

100-102.25

2."2. :::

102.25-111

C( .1::'

Massive coarse pyroxene or amphi
bole with minor pyrite.

Medium-grained biotite quartz roo
zonite. Upper contact 80° to co
Bands of biotite last 2' probabl
represent last stage of digestio

of a xenolith.
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~

BOULDER PROPERTY

D.D.H. No.5.

r'

N.T.S. 82M/13E

Azimuth: l70 D

Declination: -45 0

Collar Elevation: 3765'
Description by: D. L. Cook.



Feet

c-

Inches

L

N.T.S. 82M/13E

BOULDER PROPERTY

D.D.H. No.6.

Azimuth: 1730

Declination: -45
Collar Elevation: 3802'
Description by: D.L. Cook.

Feet

From

o

9.5

18

25.5

33
37
39
49

56.5

60

64.5

71

72.6

To

9.5

18

25.5

33

37
39
49

56.5
60

64.5

71

72.6

78.25

Int.

66

102

90

90

48
24

120
90
42

54

78

20

68

Core
Recovered

6

102

90

90

42
12

120
78
39

54

78

20

~4

% Core
Recovered

9.1

100

100

100

87.5
50

100
86.6
92.8

100

100

100

79.4

Geol. Description
Interval

0-9.5 Overburden with schist, pegmatite and
quartz monzonite boulders.

9.5-18 Hcdium-grained muscovite quartz
monzonite. Strong fracturing at 20°
to core.

18-.25.5 Medium-grained quartz monzonite \o:ith
coarse muscovite. Coarse biotite
between 22' and 23'.

25.5-33 Porous and rusty medium-grained mus­
covite biotite quartz monzonite.

33-60 Huscovlte quartz feldspar pegrna"tite.
Rusty.

60-64.5 Leucocratic fine-grained quartz mon­
zonite with variahle ~uscovite.

64.5-71 Medium-grained muscovite-biotite quartz
monzonite. Rusty along strong fractu~

71-72.6 Pegmatite

72.6-78.25 Medium-grained muscovite-biotite
quartz monzonite. Rusty along
strong fractures.

(

78.25 80.75 30 19 63.3 ·78.25-80.75 P(·gm3tite

2.



Feet

(~

Inches

Hole No.6.

Feet

j.

2.

From To Int.
Core
Recovered

% Core Geol.
Recovered Interval

Description

80.75 104

104 109
109 112
112 114
114 116
116 118

118 119

119 144

144 146.5

146.5 . 160.5

160.5 168

168 170

170 173

279

60
36
24
24
24

12

300

30

168

90

24

36

261

14
11
14
24
19

12

294

30

168

90

24

36

93.5 80.75-104

23.3 104-118
30.5
58.3

100
79.1

100 118-119

98 119-144

100 144-146.5

100 146.5-160.5

100 160.5--168

100 16B-170

100 170-173

Mediuc-grained 1eucocratic quartz
monzonite with minor muscovite and
minor patches of biotite. High mus­
covite last 2'. Rusty along stron~

fractures.

Medium to coarse-grained muscovite
rich quartz monzonite showing fract
uring, crush and gouge increasing
in intensity along the interval.

Medium-grained leucocratic quartz
monzonite. Rusty along strong
fractures.

Medium-grained biotite quartz
monzonite. Rusty staining and
weathering of biotite between
134' and 144'.

Hedium-grained biotite-rich gra­
nitic. Probably xenolithic materic

Medium to coarse-grained biotite
quartz monzonite with patches of
biotite-rich material and patches
of schistose, mica-rich material
which are probably xenolithic.

Medium to coarse-grained muscovite
quartz monzonite. Irregular lower
contdct at 25 0 to core.

Medium-grained biotite quartz mon­
zonite.

Medium to coarse-grained quartz
monzonite with variable biotite
(some of which shows alignment)
and muscovite. Probably xenolithic
Rust staining and alteration along
strong fractures.

,..-...

{
111
179
181
182
185

177
179
181
182
185

189.5

48
24
24
12
36
54

42
18
18
11
32
48

87.5
75
75

91.6
88.8
88.8

173-189.5 Medium to coarse-grained biotite
quartz monzonite. Highly fracturec
and rust stained between 173' to 175..

& between 177' to 182'.

3.



(
./.......

Hole No.6.

(

3.

Feet Inches Feet

Core % Core Geol. Description
From To Int. Recovered Recovered Interval

189.5 191.5 24 11 45.8 189.5-191.5 Mylonite) crush and gouge of
a fault.

191.5 196 54 48 88.8 191.5-196 Fine to coarse-grained mus-
covite quartz monzonite.

196 197 12 8 66 196- 212 Quartz-biotite schist with
197 206 108 108 100 some grey clay at 196') 197 '
206 212 72 60 83.3 and 207'. The intervals 199 1

to 206' and 211' to 212' show dist"
tinct digestion of the schist by
quartz-ri~h intrusive and 1euco-
cratic quartz monzonite. Hinor
pyrite at 204.5' . Schistocity at
198' = 75 0 to core. Schistocity at
209' = 30 0 to core.

212 249 444 434 98.1 212-249 Mediu~ to coarse-grained leuco-
cratic quartz mop.zonite showing
considerable fracturing with mus-
covite, milky quartz and siderite
along the fractured. Strongest
fractures at 25 0 to core.
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BOULDER PROPERTY

D.D.H. No.7.

(--

N.T.S.82Ml3E

Azimuth: 150 0

Declination: -85 0

Collar Elevation: 3779'
Description by: D. L. Cook.

Feet Inches Feet

~

From

o

17.5

19

To

17.5

19

20

Int.

214

18

12

Core
Recovered

3

15

12

% Core
Recovered

1.4

83.3

100

Geol.
Interval

o to 17.5

17.5-19

19-20

Description

Overburden with pegmatite and
quartz monzonite boulders.

Coarse garnet diopside idocrase
skarn showing some banding. (40 0

to core). Clay at 19'.

Banded green siliceous rock (? qual
zite) (35° to core) with massive
quartz between about 19.25' to 19.j

~

20
21
23
27

30.5
32.5

36
38

39.5

43
45

46.25

21
23
27

30.5

32.5
36

38
39.5

43

45
46.25

48

12
24
48
42

24
42

24
18

30

24
15

21

6
18
48
34

24
6

17
16

13

4
15

21

3

50 20-30.5
75

100
81

100 30.5-36
14.3

71 36-39.5
89

43.3 39.5-43

16 43-46.25
100

100 46.25-48

Banded limey diopside garnet skarn
Banding at 30 0 to core. Minor si1i·
ceous patches.

Banded siliceous rock
(?quartzite).

Quartz-biotite schist. Schistocity
at 45° to core.

Crush and gouge of fault

Quartz/biotite schist
Schistocity at 45.5' = 40° to core

Medium-granined leucocratic quartz
monzonite. ContactsA1compositional
banding as. follows:
1. Upper Contact 40° to core.
2. Lower Contact 100 to core.

48

51

51

53

36

24

36

24

100

100

48-51

51-53

Biotite quartz schist.

Chloritizcd and mildly pyritized
medium-grained quartz monzonite.
Upper c(5ntact transgresses com-
positional banding'at 75° to core.
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BOULDER PROPERTY

D.D.H. No.7.

(

N.T.S. 82M/13E

Azimuth: 150 0

Declination: -85 0

Collar Elevation:3779'
Description by: D. L. Cook.

InchesFeet

From To

53 60

60 65

65 67.5

#7.5 69.5

69.5 72

72 83

83 91

Int.

8~

60

30

24

30

132

96

Core
Recovered

77

60

30

24

30

132

96

% Core
Recovered

91.6

100

100

100

100

100

100

Feet

Geol.
Interval

53-60

60-65

65-67.5

67.5-69.5

69.5-72

72-83

83-91

Description

Pegmatite with minor graphic granite
at 59.5'.

Fine-grained biotite ?-granodiorite.
Both contacts irregular.

Pegmatite

}~dium-grained biotite quartz monzodt

Coarse-grained leucocratic quartz
monzonite with minor biotite.
Fine-grained biotite ?-granodiorite.

Fine-grained leucocratic quartz mon­
zonite with soft green mineral (?
Chlorite) in fractures.

91 13"0 . 468 468 100 91-130 Fine-grained biotite ?-granodiorite
with following variations:

1. Fracture at 94' filled with
?siderite and at 50 to core.
Biotite absent from the intrusivE
to either side of the fracture.

2. Thin calcite veins at 93.5'.be­
tween 123' and 126'

3. Chlorite-filled fractures betweex
114' and lIS'.

4. Four small grains of molybdo­
scheelite at 93.5'.



(

BOULDER PROPERTY

D.D.H. No.8.

L

N. T. S . 82M/13E

Azimuth: 167 0

Declination: -45 0

Collar Elevation: 3939'
Description by: D. L. Cook.

Feet Inches Feet

From To Int.
Core
Recovered

% Core
Recovered

Geo1.
Interval

Description

o

22

27
29
31

34

47.5

22

27

29
31
34

47.5

60

264

60

24
24
36

162

150

6

48

5
14
27

162

150

2.2

80

21
58.3

75

100

100

0-22

22-27--
27-34

34-47.5

47.5-60

Overburden with ? boulders of in­
trusives.

~_) (.. r~ - ... ...- •_~. ~~_,_,-.. '~

~~, garnet skarn with some
I<roc-ra-s"e and minor green calci teo
Silicified first and last 12".

Garnet, quartz, idocrase diopside
skArn. Mostly banded at 70° to core.

Treroolite, garnet, green calcite,
skarn with some idocrase. Banded
diopside, garnet, quartz skarn betw~€

39'and 4l~ Banding at 60° to core.

Banded grey quartzite. Banding at
51' = 65 0 to core.

60 66.75 81 81 100 60-66.75 Schistose grey quartzite.Sch.istocity
at 61' = 60 0 to core.

66.75

92.5

92.5

103

309

126

309

126

100 66.75-92.5 Banded and schistose diopside, quart:
biotite ?-skarn or ?-hornfels with
occasional patches of garnet and
idocrase. Banding at 69'=70°, at
81' = 60 0

• Narrow calcite
veins at 76' and 82.5' at about 15°
to core.

100 92.5-103 Quartzite with dark biotite banding.
Banding at 101' Q 75° to core.

~

103 128 300 288 96 103-128 Mainly banded diopside biotite?ch1or·
-- ite quartz ?-skarn or ?-hornfels

with the following variations:

1. Si1ification mainly between 103.51~

105.5'; 112' and 113'.



(

BOULDER PROPERTY

D.D.H. No.8.

(

N.T.S. 82M/13E

Azimuth: 1670

Declination: -45°
Collar Elevation: 3939'
Description by: D. L. Cook.

Feet Inches Feet

Core % Core Geol. Description
From To Int. Recovered Recovered Interval

2. Garnet at 103.5', 106.5' , 114.5'
117' - 118' and 124'. (idocrase
at 124' ) .

3. Calcite filling veins and frac-
tures from 107'to 112', from 113
to 121' and from 124' to 126'.

4. Schist between:\...,,,

106 '
10B.S'- 109.5'
122'- 174'

Compositional banding at 122' =8
to core.

128 161.5 402 390 97 128-161.5 Mainly bioti te schis t with the fol-
lowing variations:

1. Calcite in veins from 154.5' to
157.5' .

2. Limestone from 139' to 140' ,
134' to 135' and at 161.5'.

3. Quartz monzonite vein at If.1' •

4. Banded diopside, garnet, quartz
skarn from:

137' to 140'
143' to 145.5'
149' to 150'

5. Silicified at 155'
Banding at:
132' 70° to core.
143' a 75° II II

152' = 80°" II



Feet Inches

(

BOULDER PROPERTY

D.D.H. NO.8.

Feet

( -~

N.T.S.82M/13E

Azimuth: 167°
Declination: -45 0

Collar Elevation: 3939'
Description by: D. L. Cook.

From

161.5

165

170.5

To

165

170.5

171.5

Int.

42

66

12

Core
Recovered

42

66

12

% Core
Recovered

100

100

100

Geo1. Descriution
Interval

161.5'-165' Medium-grained quartz monzonite
with minor biotite and some calcite
veining.

165-170.5 Mainly quartz/biotite schist with
calcite veining from 165' to 166'.
Yellow calcite and si1ification at
168.5'. Compositional banding at
169.5' = 50 0 to core.

170.5-171.5 Medium to coarse-grained quartz
monzonite. Contacts vel~ irregular
distinctly showing digestion of the
schist.

171.5 174.5

174.5 181.5"

181.5 191.25

36

84

117

36

67

117

100

79.7

100

171.5-174.5 Biotite/quartz schist with yellow
calcite at 171'.

174.5-181.5 Medium-grained 1eucocrati.c quartz
monzonite. Fault crush and gouge
between 178.S'and 181'.

181.5-191.25 Mainly diopside, calcite, quartz.
garnet skarn showing indistinct and
irregular banding. Almost complete
1y silicified between 186' and 188.

191.25 210 105 105 100 191.25-210 Quartz biotite schist. Compositiona
banding as follows:
193' = 75° to core
203' = 85 0 to core
205' to 207' - highly contorted.
210' = 50 0 to core.

210

218

218

221

96

108

96

108

100

100

210-218

218-227

Banded quartzite. Compositional
banding at 215' - 35° to core.

Quartz biotite schist. Compositiont

banding a~ 225' = 40° to core.



(

BOULDER PROPERTY

D.D.H. NO.8 ..

( ' .

. N.. T.S. 82M/13E

Azimuth: 167 0

Declination: -45°
Collar Elevation: 3939'
Description by: D. L. Cook.

Feet Inches Feet

From

227

230

232.5

To

230

232.5

240

Int.

36

33

90

Core
Recovered

36

33

90

% Core
Recovered

100

100

100

Geol.
Interval

227-230

230-232.5

232.5-240

Description

Kaolinization of quartz muscovite
schist. Pyrite patches.

Fractured quartz. Pyrite patches.
Kaolinization in fractures.

Quartzite. Biotite-rich and
schistose from 232.5' to 236'.
Pyrite veining at 239'. Compositiona
banding at 235' = 60° to core.

240 26"3.5 282 282 100 240-263.) Biotite quartz schist with the
fo11o~ing variations:

1. Muscovite and kaolinizntion from
240' to 244'.

2. Pyrite as patches in the banding an(
as a vein (30 0 to core) at 244.5'.

3. Pyrite in banding at 257'.
Compositional banding at 245' =75 0

and at 255' = 45 0 to core.

263.5 270 78 78 100 263.5-270' Quartzite showing faint compositiom
banding. Banding at 265' = 75°tocon

270'-271'270

~1

275

271

275

279

12

48

48

12

48

48

100

100

100

271-275

275-279

Coarse-grained leucocratic quartz
monzonite. Both contacts§banding as
follows:

1. Upper contact 60° to core.
2. Lower contact 55 0 to core.

Schistose biotite quartzite.
Compositional banding at 273.5' =
45° to core.

Medium-grained leucocratic quartz
monzonite. Contacts not evident.



(

BOULDER PROPERTY

D.D.H. NO.8.

( ---

N.T.S. 82M/13E

Feet

"

Inches Feet

Azimuth:
Declination:
Collar Elevation:
Descr:i.ption by:

167 0

-45 0

3939'
D. L. Cook.

From

279

---

To

281

Int.

24

Core
Recovered

24

% Core
Recovered

100

Geol.
Interval

279-281

Description

Schistose quartzite. Compositional
banding at 279' ~ 50 0 to core.

Some evidence of invasion by the
quartz monzonite at 281'.
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British Columbia's First Tungsten ProduCer

Location

This work was augmented b~' sncn:
jig tests by Denver Equipment Com,'

pany in Denver and the results ob­
tained by the two laboratories (O\'id·
enced that satisfactory metalluririral
re!.mlts could be obtained. The h'lll

work,indicat.ed that over 80'/( T('COH'1

could be expected by employing gTIl\'ltJ
concentration with a grade in ttw
neighborhood of 65'i, WO... It W8~ dt,
termined that the greater proportion
of the recovery could be made ..... Ith •
jig at a coarse grind and tabl{'~ to
raise the overall recovery. On thlJ
basis a 25 ton gravit)· mill was df'o
8igned and in!"Utlled by Mr. Gra)' ill
1941, and operation! commenced in
February, 1942. In ordf>r to !"ati!"fy in·
creasing demands 8hortly then'after.
the original mill was incr{'asl'd in ra·
pacity by equipment changes and at
the same time flotation was added to
increase the overall recovcl')·. At this
8tage the Red ROBe Mill handll'd 76
tons per day and product'd gra\'it~· can·
centrates suitable for direct chargin,
to the st.eel furnaces and a flotation
concentrate which was shipped (or
chemical treatment. Operations can·
tinued on thia basis until Sovem~r.

1943, at which time the propert)· wu
closed down owing to lack of market
and critical wartime labor l!hortage.

aatillfy Canada's tungzten ~uirfo.

menu from production within th~ D0­
minion. In order to 88!!ist with lht

program Consolidated optiont'd the

Red Rose Mine in 1939, This wu flO;
lowed by an active develupment r)(:n'l(

in conjunction with ore testing, Trt:
work was conducted in the laboratory
of the Sullivan Concentrator at Cha~

man Camp, B. C., under the super\'!..
ion of Mr. Gray.

The Red ROBe Mine is locatt'd OD

the west side of Rocher de Boult
Mountain, seven miles f'outh of Hattl·
ton, British Columbia. Tht mint is
reached by 30 miles of road !rom Ha·
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Foreword
Among the many adju~tments neces­

sitated by the war was the desire to
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In \92:1 tungl'lten wa, reported from
• l;'Jllrtz vein that outcropped 700

,t ...1 - \ '-rt hill'hl'r in elevation than the up-
, ( .. ,.., urkings on the gold-silver zone.
, H.', "~r than aSPlCMment work, however,
ml!,4 .' ,.;., "'111 accompli8hed until Consoli.
'Om ,.., ·'111 drilltd the tung-den showine in
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Water and Power
'Water for the mill camp is obtained

from Red Rose Creek. This !!tream
flows westerly into Juniper Creek,
which in turn flows into the Skeena
River at Skeena Crossing.

The main power plant is situated at
the mill camp. Power is developed at
440 volts by a Vivian die~el, driving an
electric generator. There is a separate
power unit for the mine, situated at
the mine camp, as well as diesel driven
compres~wr unit.

l\fiHing
Crushing

Ore is transported from the mine to
the mill by a 6000 foot gravity tram
which discharges to the coarse
ore bin. Coarse ore is fed over a one
inch grizzly to an 8H x 12 H jaw crusher

No. 300 level with the No. 200 level
which is a drift on the vein. The 600
crOM-cut from the surface is 200 feet
vertically below the 300 level and this
intersects the vein at 300 feet. At the
elevation of the mine camp and 260
feet vertically below the 600 level an­
other cros~-cut from the surface has
been driven towards the vein.

The upper three levels are connt>ct­
ed with raises and the mine has been
developed with drifting and Btoping on
the vein. The No. 600 is the main level
and the upper terminal of the aerial
tram is located at its portal.

A stltion on the Red Ro~e trim .fine, with Mount Rocher d. Boule
in the distance.

Mining
The upper mine poml is at an ele­

vation of 6130 feet and this connects
with the mine camp by Bqrface tram.
The No. 300 cross-cut from the up­
per mine portal intersects the vein at
230 feet from the portal and at about
150 feet of depth. A raise connects the

Geo)ogy
The rocks in the vicinity of the Red

Rose conl'lil'lt of sedimen~ in various
l'tages of alteration to hornfels. The
hornfel!! are intruded by sill-like
masse!! of diorite and diorite por­
ph)·ry. East of the tunll;sten workings,
some 750 feet, iB the contact with a
large mass of granodiorite. The for­
mation!! in this area have a general
strike of north-('ast and dip north­
wei'll. The tungsten occurs in a quartz
fissure vein in diorite that strikes
north 45 degrees west and dips from
65 to 60 degrees south-west. The vein
is lenticular in character and pinches
and swells from severRl inches up to
11 feet in width. V(,in matter consists
of quartz with feldspar, apatite, bio­
tite, tourmaline, 8cheelite, ferberite,
hematite and very foimall amounts of
chalcopyrite, molybdenite and arseno­
pyrite. The copper carbonates, malach­
ite and azurite, are also present.

1940'~ and thi8 was the comme*1ce­
ment of the prePlent history which was
confined to the tungPlten zone.

History

Thr Red Rose property was first
'~I~rd in 1913 on a gold-silver show­
~ f, Prrliminary work was carried
°14\ in 1914 and again in 1916 along
!~ .hrar where the dil'lcovery was
.. '~f'. In all, three adits were driven
.~ &tW 1('('t, 6460 feet and 6690 feet
' .... 'alion". The r('~ul~ of this work
"'fT inronl'1u~ive,
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l\e mine ,nd mill Iff connected by nurly
, ",ile of grlt"ity aeri,1 tram.

The Red Rose Mill is located on Red
Ro~(' Crt:'ek at timberline, at an eleva­
tion of 4000 feet. It is one mile distant
from the mine camp which is at an ele­
"Ition of 5600 feet. The mine work­
in(8 are at elevations up to 6360 feet
and the mine and mill are connected
,,'ilh a 5000 foot gravity aerial tram.
The mine camp and mine workingg are
ronnf.'Cted with a surface tram which
il dosed in on account of the severe
wrather condition!! experienced at this
,lr\·ltion. There is also a tractor road
NlOnrl'ting the mill camp and' mine
ramp over which heavy supplies are
~.ault'd. Thill road courses up the lIteep
-toPf over talus slides and rock bluffs.

lrlton by way of Skeena Crossing
.'hich is 15 miles down the Skeena
River from Hazelton. Hazelton is on
the northern line of the Canadian Na­
tional Railway 175 miles northeasterly
from Prince Rupert. Hazelton is 820
mil(,11 from Vancouver, B. C., by auto­
mobile.
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8et at one inch. The cru~her dll~chargcB

directly to the fine ore bin along with
the gnul)' undenize.
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100.0

100.0

Mesh
+ 28
+ 36
+ 48
+ 65
+100
-100

Mesh Anal)'sis-Final Jig
Concentrate

if" Wt. Cumulative '7w
8.1 8.1

]5.9 24.0
19.4 43.4
25.4 68.8
25.3 94.1

5.9 100.0

Flolation Circuit

Table tailing is thic~ened to 35';f
solids in 18' by 8' Dorr Thickener and
pumped with a 2- Diaphragm Pump
to a 6 cell No. 15 Denver ·Sub·A" F1C)­
tation Machine for production of a ftc)­
tation tungsten concentrate. The final
flotation conC('ntrate carnes }4'/, Wo.
and amounts to 1.1 tons per day.

. Flotation feed cnten No.3 ('('ll. Tht
rougher concentrates from cells 3 to'

Tables

The minus 10 mesh product from
the Tyrock Screen flow!' by gravity to
the table section. Thi~ circuit con·
sists of 2 Wilfley and :1 Deister Plate
Tables. The middling products from
the table is returned with a I" Den·
ver Vertical Sand Pump to the di~·

charge of the rod mill while the tai1inr
passes to the flotation circuit.

The concentrates from the tablt'
amount to 35~c of the total gravity
concentrate at 72 to 73", WO. gradt,
Tonnage is in the neighborhood of 0.4
to 0.5 tons per day. These concen·
trates join the cleaner jig concenlratt
for ~ub!:'equcnt retn'atment.

Sen.-en A nal)'sis Table Concentrate

Mesh Wt. ",( ~c Cumulath'e
+ 66 7.3 7.3

- 66 +100 21.2 28.6
-100 +150 28.7 57.2
-150 +200 18.7 75.9

-200 24.1 100.0

870 ferberite, 470 hematite and 11~

silicates and oxides. The specific gI"I,.

ity is 6.73.

-28
-86
.-48
-66

Rocher de Boule Mount,in, in the Omineci mining diYi5ion.

The final jig concentrate is, on an
average, made up of 77'i'c scheelite,

grade. A water pressure of 19 pounds
is maintained with a constant head
tank. The jig compartments are
equipped with 2 mm. opening wedge
wire screens with each 8creen carry­
ing about 1500 grammes of jig shot.
The jig produces a concentra te running
about 50% WO•.

The Duplex rougher jig discharges
at intervals as the hutches are filled to
a 12"x18" Denver Duplex Jig which
operates as a cleaner unit. The feed
to the cleaner jig is at 70'7r. solids and
the same water pressure of 19 pounds
is used. The stroke of the cleaner iig
is usually n H longcr than the stroke
on the rougher machine. The product
of this jig grades from 72 to 73'10 WO.
and amounts to 66';" of the gravity
concentrate recovcred. This amounts
to 0.9 up to 1 ton per day. The cleaner

, jig tailing returns by gravity to join
the rod mill discharge where it is re­
turned to the rougher jig.

Rod Mill Discharge
Mesh Wt. fj"

.+20 15.0
+200 60.0
-200 25.0

Rod Mill'Feed
Mesh Wt. "it
+ 20 83.0
+200 7.8
-200 9.2
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Tho led I •Ole tYngsten mill.

Jigging

The 16"x24" Duplex Denver Jig in
the closed grinding circuit is respon­
sible for the major proportion of the
gravity recovery of tungstcn in the
Red Rose Mill. It operates as a
rougher unit and the feed to tht-, jig
pumped from the rod mill is at 50'/(1
solids. The stroke of the jig is varied
between %" to 1h", depending on

Grinding

The grinding circuit con"istB of a
8' x 6' Denver Rod Mill with a V to
flat drive through clutch from a 26 bp,
motor. It is in closed circuit with a
16" x 2'- Denver Duplex Jig with 1~

hp. motor drive and a 2' x 4' Tyrock
Screen with 2 hp. motor drive. The
circuit is fed with a 12" x 6' Denver
Adjustable Stroke Belt Ore Feeder
which controls the feed rate to the
mill. ThE' T)'rock Screen is decked with
a 10 mesh cloth. The rod mill is
equipped with a spiral screen with %..
cloth. The plus %.. material along
with the plus 10 mesh from the Tyrock
returns to the rod mill for regrind­
ing. The minus %" product from the
rod mill is handled with a 2" Wilfley
pump to the jig.

The rod mill discharges at 65 rlo
80lids and the grind is controlled to
produce a minimum of minus 200 mesh
material. Liberation of the tungsten
mineral is fairly complete at 20 mesh.
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Recovery
100.0

76.7
12.0
11.8

fiG S '7(' Cu
Gramme8 Litre

17.9 11.0
.03 .05
- --
.21 .17

'i~ Mn 'j( !wIo

.1 Nil
.1 .06

-
.1 .05

'7(' As '7{' Au
......
62.4 84.8

.1 .05
- --

100.0 100.0

Tons WQ.
1.281

.98186

.15400

.14510
1.28096

.35

.01

69.0
.01

100.0

.02

85.6
.02

73.1

ate JIll removed. Following the two
hour agitation period tht' pulp ill al·
lowed to "ctUe for two hour8 when
the acid "olution i8 8iphom-d off and
8cnt to a small fIlcttling tank 4' x 4' x 6'
in lJize. The concentrate in thp agita­
tor ifll then given two 8eparate frE'"h
watcr wuhe8 for a total period of 1~
houl'll.

Retrf'atment Reltrind: The acid
treated concentrate is fed to a 28"
Hardinge ball mill in open circuit
where it is reground to approximately
60,/,. minus 200 mesh. The mill dis­
charges to a No. 250 Denver "Sub-A"
Unit Flotation Cell where solids from
the ROlution settling tank are also
addt'd.

Retreatment Flotation: Unit cen
flotation is carried out with a pulp
dem;jt~' of 60'7c solids in an alkaline
circuit for removal of excess copper
and arsenic 6ulphidps. About 30
pounds of concentrates are produced
each day. The concentrates, largely
sulphide carrying 40 to 60 ounces in
gold, are scttled in a 90 gallon drum,
then bagged and shipped to the smel­
tH at Trail, B. C.

.69

1.0
99.0

100.0 100.0
Mill Metallurlty

Toni '10 WQ.
76. 1.71

1.346 73.0
1.1 14.0

72.656 .2

100.0

(114'

VI~"'"
ktHr

.16

-10"''''

1011."._,-
T2~ To", A'Ol'tWl»

-J"

, t--r"'~.'

LE'ach Sol. :"h•••

Flot. Cone .
WO. Residue .

Distribution (Leaching and Flotation)
% WO. % P '70 S '10 Cu

Leach Sol. .33 84.6
Flot. Cone. .30 .7
WO. Residue .06 .10

100.00

Feed ..
Gravity Cone .
Flot. Cone ..
Tails ..

'It A8 Oz. Au 'I~, Sb 'If' Sn
u>ach Sol. _ .•....... ,..--(1.9 sol: 180Iids)----..
Flot. Cone. . 9.8 68.4 .04 .04
WO. Re~idue............... .06 :10 .02 .01

hlI ••~
" T_AII)'tWl»

Retreatment ReaJ{t'nts:

Reagent Pound!' per Ton
Soda Ash 2-3
Z-9 0.1
Aerofloat 25 0.06

. Pine Oil 0.1
Final Gra\·it)· ('onrentrah' (l'nit

('ell TailinJ{>: The tailing from the
requirements. These concentrates are Unit cell, which is the WO. ref'idue
acid treated in ton lots in a 4' x 4' agi- after leaching and flotation pas~es to

. tator. Agitation is carried out for a a 4' x 4' x 4' settling tank. The settled
period of two hours at a dilution of 1:1 f'olid!l are dried on a pan dryer and this
using 125 pounds of 39% HCL per ton product, amounting to 1.34 tons per
of solution. During this cycle the bulk day at 73.5'i~, WO'" i!i\ bagged and

. of the. phospho~s and copper carbon- shipped.

Leaching and Flotation Analysis

Wt. '70 % WO. 'Ie P
1.25 1.55

21.6 .25
73.4 .05

Point of Addition
Rougher Flotation
Rougher Flotation
Rougher Flotation
Cleaner Flotation

Rrsgcnt
"rJo
f.mul!'ol
t.~a Ash
~'<iium SiJ

Irt> cleaned in No. 2 cell and recleaned
to final grade in No. 1 cell. The tail­
Inf from flotation amounting to 72.6
ton!! per day at 0.2% WO. passe8 to
..",te.

Floution Rf'agents

Thl' temperature of flotation pulp is
Inlintained at 25°C. The reagent8
OrJO, emulsol, soda ash and sodium
'Ilirate are used as indicated in the
following table.

Pounds
per Ton

1.60
0.15
1.00
0.10

......~ .. "-- ~- "-9>.... e.-_
n.r.....e-_... e.,.-~

_60·1000...,.. 1345"""' III 73~'lID)

flotation ConC't'ntrate Dewatf'rinR'

Final Flotation concentrates pass to
• -rttling tank where overflow passt's
',1 ••!lle and underflow to a 3' x 8' Dry­
:.r Pan. After drying, the concen­
~tc. art' bagged and shipped to Salt
·..ah, whert' they are later !'ubjected
• chrrniral treatment to produce re­
:..irrd grade.

R.treatment of Gravity
Concentrates

Rtlrutment Agitation: The cleaner
I tonccntrates plus the table concen­
.... if'. uI'ually carry pho!§phorus, cop-
rand anenie in exceu of shippinC

'\j, 100 ......
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1 Tungsterl Milling

at Canadian

and Current Metallurgy

Exploration Linlited

7!

Jowt"r lnds of t111: mine is still
t"J-lIs1Ied in tllis p!anL At present,
tllis ore is about ) 0 per cent of the
wllole and, on complctionof the in­
clined sllafl now-heing sunk" it yoill
be din:rled to the underground
crushing pJanL

TIle underground cruslling })lant
operates one shi{tper day ... on lung­
sten ore, at a rale of 160 Ions vcr
llOur. TlIe equipment consists of Ii

SJOOO-ton CO.llHC-Ore pocket, GO-in.
pan-feeder, 5G in. by 4-B in. jllw­
crusher set for 41/~-inch product

l
.a lid

n No. 760 Allis Chalmers llJdroconC'
set at ~S in. The bydroconc: crusller
is in c1o~ed circuit with a Tyler­
Tyrock, bl'o-deck screen' deli\~ring
a ] 1/~ -incll prod uct to tlae mill !ine­
orcbins.

TIle ~rifl(liflg is aOflC i" a t "0­
sbFt" circuit, a rod·mill ,slid 11.:111­
U1i11 ,·ou;l,iJl;ltion. wil!1 ttlC' rvJ'will

TIIC mill cruslling plant" capac-it)"
40 lons per llOur, operates one ~hift

pcr week and comprises a 200-ton
(·ollrse.-ore Lin, an 1Bin. Ll" 82 in.
Telsmith "'Le-cling jaw-cr~sllcr, 11

3 ft. standard SJmons cOIle crusLcr
l

:md a 5 ft. by B ft. two-deCk Dt:n\cr
Dillon screen. The jaw-crusllcr di,­
cllJlrge is COJl\'eyea to the icrcen.
TJle o\·ersiz.e is cru!ihed in tIle cone­
crus}ICT, Ole product joining tlle'
l-t'Tccn-llndcrsiz.e and lldng con\'c\cJ
to tI.e mill finc-ore bins. •

Two fiuc-ore bins receh'c tllc ore
from tlle underground crusllcr and
tllc mill crus}lcr. Tlley . are 1llAde
{rom 2 in. Ly 12 in. B.C. fir, J.B ilr-d
on tIl(:: {!lli. TIle Lins are flat-hot­
IUfu, 32 ft.. higll b.r 2.; flo di:Hnclcr,
:lfld octagoual in J.llape. Eac1. Lin
JIl15 a tlleordical callacity of ) ,000
10115; tIle lh'e cn pacit,r is approxi­
'f1ntdy (i00 tons each. TJIt~ Lin~ arc
tli!ietH.lTgcd tl1roug1l H A rdingc "on­
!oil Jf nt-weiglll f ccdornc1crs I\\'o },cr
L" 'In. :

er is oLtnineJ L,)' :1 pipe line {rolll
Losl creek. Hyd ro-electric power is
supplied by'· the "'esl Koolena)'
Power nnd Light Compan)'.

)lost of tlle orch cru~l,("d in tlle
uIIJerJ,:roufld C"TuslJin;: Jll.nt, de­
~('rn'cd in :In c:lrlier paper (2). T'le
ori;ill1l1 crllsllillg phnt for tl,e 'will.
011 ,"Udll(,c.', "til! rt'n::&in, in ph,,-,
:'lId .3 "'lIlnlJ .II'VUltl of ore fro~}) the'

The ore treAted at tlle tunc;den
mill may be referred to as a normal
belle (locallJ called ·5karn') ore.
The ore mineral is 5Clleelite with
trbce amounts of powcllile. The
principal gangue Jllincr:Jls :1re cal­
cite, }J)'rrlJotite, pyritc, .:lJl:ltilc,
qLJ:lrh~, mica, sic.lcrHc, glJrJlcL !lOrn­
LJcnde, nnd pyro).cuc. willl \cry
millor amounts (If fllloritc :wJ
1Il0lyhdenite. -

• \1 ill SUI,("t jnlt-r.dent. eli na dian
ExplorAtion Limjt~d. Salmo, B.C.

I"'T~oPtJCT,oN

THIS PAPER outJine.s the lUill­
ing uH~lhod and metallurgy in

the tun~en mill of Canadian Ex­
plora tion Limited" Salmo" B.C.

The hisloT)" of the property" mine
cc\'clopment, and the undcrground
crulller-coD\'eJor system }lave been
cult \("ith in earlier papers (see
reference. at end of paper). It i$
sufficient here to note the develop­
mcnts in tungsten milling from tIle
erection of the present ;pill.

In 195 J the first seclion of ttlC
tun~5lcn mill was built by Canadian
Exploration Limited {or the Fed­
eral go\,crlllllent to treat ore from
t ~'o ~o\'ernmcJlt-owned blocks of
~round. Operation of t}lis mill com­
menced in N o\'cmber, ) 95)" will. a
rated capacity 0!250 tons pe~ da,Y.
FurtllC:r cxploration"b,r the' Com­
Jlan), resulted in' the disco\'ery of
anotller lungsten deposit outside the
go\'Crnmcnt-owned blocks. To treat
ore from t}lis deposit, a second sec­
lion, a duplicate or the first" was
added to tlle mill by the Company
• nd (·ompleted in- April, ) 952. Jn
Seplcinher, ] 9.52, the Compan)' pur­
cLlIscd tlle go\,ernment's intercsts in
tile mille lind llie mill l lilld operated
tJle wllole as one unit. I

T1Jere lIA\'e been no furllier ad­
ditions to tJIC~ mill but, b)" smlill al­
terations and beller understanding
of tllc mdallurgy, the milling rate
lIas Leen iUC1C:'Iscd slc.ndiJ,)" to t}le
prcHnt 700 Ions per day.

\.
TIle milJ is siluated Ii sllort .iis-

hrH:e from tlle 3,BOO-footlc\'e1 of
the Emerald mine, wllich i .. aLoul
2 /000 feel Jlllo\'c tIle ,'alley floor.
TIle mill and propcd)' is !>en-iced
by 1\4'0 all-wcatllcr rO;ldl. Supplies
arc JIBulcd up, and tllc ('oncenlrate
do"'n, tllcs.c roads by local and long­
distancc lruckiug firms. Ample ,,'at-

-



"IAlllt I.-SIZl: ANALYSl:S OF" GRltiIJlNC ClneUIT, SLJ'JDlI.lCR, ]056

eo.bi,.,1Id
el ••• o'no...
$CJn ~

2.1. ' 2.4 L.O ) ..5 3.5
4.1. 6.1 11.r. 6.6 1.0.1
6.S 13..6 2:3." .10.S :20.6.
!.7 Z2..) )6.7 12.t! )3 ..4 .
t.6 )0.9 U.7 10.9 u.J
6.9 37_1 57.5 7.1 Sl.l

61_') " 100.0 100.0 ~ 100.0

100.0 100.0 100.0

34.7 1.7:J U.S
)0.. 7Of.

U.S

7.1. . 7.1.
8.1 1S.S1.5.' )O.S

1.6.S 47.3
IS.7 63.0
]j.0 76.0
7.1 !J.l
).9 r:7.0

:!h2. 100.0

100.0lOO.O

",.1. '.1.'I..' B.O
10..1. 18.4
12.8 )1.2
U.S L~.7

U,S 59.2
~.£. 62.6
6.1 7£..7

.?it1 1OO•0

100.0

7b.4

6.1..; 6.(,. U.2
1.4 'U.s 25.5 '

la.1 ',,25,6',,:0.7
,9.1":"'7'1).7 '57.4
e.CJ 43.6 '12.2 69.6

'7.1 SO.7 1.9 71.S
6.) 57.0 S.l 82.6
6.2 63.2 ).7 86.)
5.1 'be.) 2.S se.! .
).7 72.0 1.S 'jlOJ
~ 100.0 H 100.0

100.0'Tot&! lOO.O

Calc~1alL1 prClporl.1on of K:.ll Feud

~~Ul.d uora,c or lwo ch,:;1ti r.r o'n~, ~ )0:70 n~10 C:' .cll~JI)

~

1.7/.:" 16.1 16.1
-.71.2· /.525" :1..9 Ll.O
_.~;,. 1.)71- 10.6 51.6

f;i} ;,••3n- 1."l6)- 8.8 bO.Co
:~L;"""',,')_', i 4 S..o 65.-4

'~\?,:"i~;i: l<"~ : r~~,::i:~ ~:~

·:;;~f~~ ~ .~ ···;~~lc E:~
, '. 2) / 21 1.6,82.0

.. 21 J JS 1.CJ IO.CJ
- 'S J La 1.L es.)
- La I 6S 1,) fI6.6
- 6S Il.OO 1.6 &.2
• leO 11SO 1.) 89.S
.. 150 I XtJ O.CJ 'jlO.1,
'. :'00 .!:! 100.0

in open circuit ,,.HIt :l cbssificr as
the first slnge. The second suge is
the baH-mill in closed circuit with a
clu si fier. .0\ ppro:tirr.a tel)' one-thi rd
of LJle feed leaves the circuit ill the
o\'erflow of the rod-mill cbssifier.

The classifier und is con\'e,-ed to
llle lecond slnge by :J. screw-c~n\'ey­
or, ~llich nischnrges to lh~ scoop­
box of t11e hall-mill. The Tcm:lining
two-third, of tIle fced Ie:l\'es the
circuit in tIle onrno\\" of the sec­
onduJ' classifier. It is necess:lry to
rdurn a portion of 111e primnrJ clns-.
liricr o\'erflow U1Tol1gh t1le. rort-mill
to hcilitnte the cntrnnce of new
(eed :lJ\() nssist 111C:: flow of ('O:lrse
ore through tIle rocls. Tllis hn!'; rni~cd

tllc cnpacitJ' of the Tod-mill from
(iDO tons per oa)· to 700 tons. •.

The equipment used in tIle grinn­
ing circuit cons~sls of two G ft. by
) 2' ft. Dominion mills, o\crfloW'
lype, wilh cOlJlbinntion scoop nnd
drulll fccders lDlll drin:n lly 200 h.p.
molon :l.nd specn reducers. The mills
arc CqUiPI.H:J wit11 ~inl'l(,-\\':l,'e t)'pe
Ul:1 ntallcse liners. Thc c-1:15si (iers
used in the grinning circuit :ac two
48 in. l)y 2~ ft. Jligll-\\'cir ..\ kins

, UlClclline..s.
The Tofl-mill is cl..:ngcrl with 3

in. dinmetcr L.r )] ft. 3 in. Toch oc­
{·upying ~5 per ccnt of tlle min \'01­
UlJle, :lnd the LnlJ-lIlill with 2 in.
quic"-quenc1lcll c:gl~"tee1 11::1n,. oc­
cupying ;)llollt :;0 per cent of its
\. 0' ulIle. En "It lIli 11 .1 r:I\n; JI\:'l:d rei uIII

Jlor~cpowcr. .
Thc origin:llsJh:C"l.) oC Loti. lIIith

,wa. ) 8 r.Jl.m., which i.. SfJ.7 per
ceut of crilit-:ll speed. Two spced
cllangcs werc made in tllc tllill •. A:

tlle first cll:lngc" the u:l.ll-rnilJ W:iS

speeded up to 24.... r.p.m., 75.5 per
cent of critical, rnising tlle c:lp:lcHy
to :loout 575 tons pcr day.

At the second change, the speed
of both mills was incrcnsed, the rod­
mill Lo 24.4- r.p.m., 75.5 per cent of
criticnl, nnd the bnll-mill to 26.9
r.p.m., S3.3 per cent of criUcnl, re­
sulling in :l cnpncit)" of 700 tOllS pcr
dll'\".

noJ con~\ImptioJl is 0.70 lb. per
ton ,of orc :lnd b:lll consumption
0.90 lb. pcr ton. Tl;e densilics of the
"orious pnrtsof tllecircnit nre AS

follo\V~: ," rod-millt1iscllargc, 7G-80
per cent solids; primnrJ chssi (ier
'o\'crDow, 45 per ccnt solids; bn11­
mill density" 70 per cent solids; :l.nd
secondary classifier oYerflo',"" 4-5
per cent .solids.

The size analyses of grinding cir­
cuit proctuds nrc gi"en in Table 1.

SULPHItJE FLOT ATIO";

Sulpllur occurs ill tllC ore mninl.r
:as p;rrrllolite; tllcre i,; little pyrite.
TIle lle:ln :assnys ~ to 7 per cent
sulpllur. TJle firsl step in UIC f}ol:l­
lioll process is to rcmo\'c :a5 lIluch
~lllpl1icle mincrnl as pOHiblc:, in ord­
er lo keep tl,e finnl ,c1lecHle COII­

('entrnte Lelo,,, 0.5 per cent sulpllUr.
It is necessan' nho to reduce the
IICA ,oy JO:ld oC ;ulpllide, wlJich would
interfere with l.:\bling in tIle gr;l\°it,.
r;crtion. TIle sulphide wllicll docs
IICll flu:at TC:ldily i. c1cprC'"lloScd in tIle
!'OI'llt-elite Ool:l.tion. .

A btlnk of ~o. ~J ·Dc-Jlrer Sub .A
fJobtioll aD:ac1lincl,' wHh fourleen
rou£llcr cells ~nd (our clc.~C'l cells"

is used for sulphide flotation. Con­
ical-disc impellers nnd wear'platcs
-:lre uscd. Thc cells were equipped
originally with a ) 0 h.p. molor dual
d ri,'c. This has becn replaced by ) 6

h,p. moton, and the impeller speed
}las Leen increased from 275 to 320
r .p.m. The peripheral speed of the
impdl~rs, which was npproxilD:ltd,Y
1,4-00 ft. per min., is now 1,800 ft.
per min. A great impro\'C~rllcnt "'as
noled when the speed wns increascd;
the aeration of the cells ",as doubled,

. which increased the froth-making
nbilit.r of the mnclline. This resulted
in increascd efficicncJand a $a\"jng
of frotlling ~nd collecting n~gcnts.

1\0 conditioners nnd no condition­
ing ngenfs nrc used in the flotalion
of the sulphides. A bulk float is
made and cleaned once. The cle..nncd
sulpllide concentrate is discharged
Lo "'lisle, while:: the pulp from the
tniling e1!d of lll(: mnclliIle is pumped
to the de-sliming circuit. TIle n!>sny
of the sulphide concenlrale is 0.10
per cent \\'0:1, :wct represents a loss
of ] .:; to 2.0 per ('cnt of tIle scllee1!le
in tIle:: ore. The fJoln lion is CA rried
on nt pH SA, tlle Jl:ltural pH of
tIle ore, :lno ::It :l dellsity of 1-0 pcr
('cnl solids.

TIle T~ngcnts meo per ton or ore
:lre: pentnsol x:lnlllnle, 0.20 lb.;
A erofJont 25, 0.13!i lb. j copper lul- ~

pll:J te, 0.05 111.; :lnd nmyl :11c-ollol, Jr.. I
0.02 lb. ;~,,~.:/ J

At one time, sulpllUric :1ciJ w:u
used in the fIolation of Llle sul­
plli(leJ. ".flle f10nbbility o( pyntlo·
Ute ""AI impro\'('d, l1u1 tIle Ac-id "...
llu'pcc-led oC lltH'ing a (Jepre)sinlo: ef·
fect on sc1lcclile in tIle suLst:qucnt

so



~wo 40-foot thickeners receive
the table tailing, tllC slime fraction
of tIle ore" Dorrc1one o\'erflo'K"s from
middling circuit, and miscellaneous
wash \rater. The purpose is to thick­
en the pulp {or the Eocllcelite flola­
tion to folloW'. Thickener overflow
wnler is used in thc de-sliming cir­
cuit Dnd La hling circuit.

THICKENlSO

nlrale end; the tailing it di.-
"'lJll!Ir.arged alon~ the tailing edge to a

launder, and is pumped to O,e thick­
enen {or fJotntion. At the concen­
trate end of the rou.sller tables, a
scJlee1ile concentrate is cut oU and
pumped to the final c1e:lning tablr-.s.
A middling·cutis uken also, de­
waleredin a 12";in.Dorrclonc" aud
flows to the middling. tables. TIle
concentrate from the middling tables
is pumped to tIle final cleaning
tables. The middling ublc. uiling
is de-walered in a12-in. Dorrclone
and flows to'the grindingseclion
for re-grinding. Finished concen­
trat.e ~5saying 76 per cent 'VO.,
0.12 per cent sulpbur" and 0.02 per
cent phospllOrus, is cot from tbefin­
al cleaning table. The uiling from
the Jatler is pumped ot the middling
bbles. .

The concentrate from Hie rough­
er and middling tables contains a
£IDaU amount of pyrrhotite and
pyrite. Before this product goes to
the deaning tables these minerals
arc: reIDol,ed by a Dings H.M.
Croc1ett scparator and a small flo­
tation circuit of t~o rougher cells
and two clcaner cells. The rejects
are returned to the grinding circuit.

Ttle siz.e analysis of the de-slim­
ing circuit nnd bhlin~ i~ giYen in
Tnhlcs II lind III.

tllc cOAuer Hie .rrccn-ait.C' oC di,­
dlar~e. The spigot dilic1ulTge is
regulaled. bJ llydroJlnlic pressure
operating t.hrough a 'Prcssuretrol'
and moloTi.

.cheditc {I0111tiOll, tlnd ~ as di~r(

Unue<l. At time" .. large nnlount 1IIJII'"
calcium sulpllDle wn5 formed, wIdell
bu{{crcd tlle pulp in the ~clleclile

flotalion circuit, and tIle dcsired
pH could 110t be oblnined; aho, Ule
consumption of soda-asll "'as hig}1' in
the Jclteelite cirC'uit,and. xant1late
c-onsumption va,s>cxc:s,sh'ey'jn the
sulphide drcujl.T~"e.;'("orrosh·e'ef­
fed of Ole acid lJ.s required much
TeplaC'Cmc:nt and. repair to lanle. and
mechanisms in the sulphide flota­
Han cella.

Following HIe sulpllide flotation
the feed is pumped to two primary
12-in. Dorrc1onesinparallel. The
o\'er{]ow. {rom. these by-pus thc
tables and fJowiiirecUy to two 4-0­
ft. thickeners; theunderfJows are
{urHler deimedin':one., r.econdary
J 2-in. Dorrclcne,and finally in the
sit.er. The o\'crflows from the sec­
ondan' Dorrclone and siz;er can be

'dosed-circuited or can flow to the
The purpose of bIlling i. to ob-, thickeners. A siz;ed product is dis-

uina higll-grade ~ra\'jty concen- charged {rom each of the fh'e com-
trate that will meet specifications partments of the sizer into re"01,,-
.,..ill,out further trealmcnLThe re- ing distributors" which ieed the
C"Oyc:rt' of .cheelite from the circuit tables in groups.

at this. point reduces the future The tables are 6 Deisler
handling and treatment in the form super-duty diagonal deck" with lino-

nolJ:ation concentrate. leum oeckand hardwood riffles.
amount of gra\·ity concen-', ,'They 'arepilchedbolh longitudinal­

tratc'produced depends on Ole fine- ly lind trans\'erselyaccording to the
ll~IOf the sclleeHtein th,e ore" tIle, she of Iced being ubled. On the
fineness of grinding, and HIe eHi- coarse tables, HIe longitudinal pilch
'cienr:j of the de-sliming circuit. TIle is ~~ in. per fl., and tIle trAnsverse
feCO\'ery llere "aries between 25 and }lh in. per it. TIle fine tables are
45 perc-ent of tIle "'0, in the Ilead. pitched %1 in. :lnd ;~ in. per it. The
Effie-ienl tabling requires a de- ,;peed of the tnbles is S14 strokes
.limed I~cd, hydrau1iealJ~' siu~d. per minute !lnd the length of the
"The equipment used in t11e de- stroke naries {rom ;8 to % in.
.. liming drcuit is lllree 12 in. by 20 Jn tlle opcr.:ltion, eighteen 18 hles
deh, Dorrc1oncs

J
and a Doneo T!lP~ are used for roughing, four for mid-

EX, fh'e-comparbnent siz;er, to- rUing, Bnd {our for finnl concentrate
gclher "'ilh Ule necessary pumps", clean-up. The rougher tables are

TIle DOTTco £i~er is a Fnhren~ald- grouped according to liir.ing, The
feeds to tIle middling tables and

type h)'draulic classifier in w}lieh 1 1to tIle finn cleaning tab es are shed
the si%ing is effecled by controlling JI.,'dT.lHllicslJy by small siz;crs.
tIle den"itics in tllc different pock-
et,. with a rising current of water, :\5 the pulp flows o\'er tIle rough-
and regulating the ralc of rliscllarge er l.:1bles1 the sc1lce1itennd llea\'y
of pulp. The llca\'ier tlle density, minerl1h progress to\~ard tile con-

'~'

..

TABLE H.-SIZE A~ALYSLS 0, D£-SLlr.lINC CIRCUIT, SEJ'TE~~BI:R, 1956

.:3UU'HJU& 7J..E!..& ~n~F~ }- P.lIJJ{! oX)Hi-.GW::.r; .;:;:£Or, J"'RY DOH.."lC:.at. t;
}Jb"H fwr'r:. TUL TAlL TO TIIlCr.w~ u'rlow ~ u'Dow o 'Dent------

!-Qrl .~ ~ Cum L9!! ~ LQn, ~ ;On ~ ~ r.u=n LQ!! ~

135 2 .. 5 2.5 3.1 3.1 J.t. 3.t. ).2 ,).2

-35 11.8 5.5 8.0 e.. 2 11.3 7.3 10.7 7·3 10.5

-LB/65 9.6 17~6 15.5, 26.8 13 .. t. 2k ..l llr2 21..7
I .~~" ',: ,. iJ.'.5 .... ~.'.., ii'"

-65 floo 12 .. 8 30.t.
'.

17.7 2.0 2.0 16.) 1.0.1. O.B 0 .. 8 18.) l3.0 0,.5 0.5.
....\. '~' OJ':' ' '/;.'/'-

. ;\".',~

-100 1150 11.2 U.6 ~6.) 60.8 O~8 • 2.8 l1.~2 54.6 0_6 1_, 16_1 59 ..1 0.8 1t3

-150 12XJ e.s 50.1 10.B 71.6 1.. 2 I.AO· 10..0 61..6 0.7 2.1 11.1 70 .. 2 1,.6 2.9

-200 ~ 100.0 2e .. ~ 100.0 96.0 100..0 ~ 100.0 Yl..:J.. 100.0 ~ 100.0 YLl100.Ci

TOTAL 100.0 100..0 lOO.O loo..O 100.0 100.0 10:>..0

~.t. 29.3 9,2 U>.O 10.3 6!-9 11.5-
1"2!.L F£.=:;j N. T£ lI../:) tono ;>cr ~e.1" feed cOr'lt~~n1r.t: _-:.::.e ox..itj:C"~ ,,,;rf..ct ore.
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.. TABU; IlJ.-~Iz.t ANALYSr.s or DOHRCO SIZI::n PnODUCTS, Sr:rn:MBI::R, 1956

1;0. 1 .:rlOO; ...--,0. 2 SFlt"',o'r

-z:x> ';~ ~ 100.0

1'01A.L 100.0 ,100 ..0 100 ....• 100.0 100,,0

%SOU:lS l.~ ..c 52.3 47~Z. 1.9.0 2.4..)

$ OlSTP.lirJnOCl
OF

S~! GOT 'F RC'..:>UC1'S 19..7 22.1 In.3 27.0 12 ..9

f; D!..:-tT1 b-,Jl!oc.
or v.:u

J rog. ~

9.a 9.8

ll.l :n..9

10..2 .:n~l

16•.7 1.7..s

10.0 57.8

LJ 62.1

~ 100,0

lro·O

The: flol::ttion concentrate must be:
up-grac1cd to at JC.1st 60 per ("col

"

trale produced is 80 pcr cent \VOJ ,

with 9.24 per cent sulpllUf and 8.5
per cent pllOsplloru!, and'"arying
nmounls of C":llcile, silicates, and oc­
casionally fluorile. It is fillered on
nn American-type: disc filler to about "

. J'" per cC,nl moisture. The: ,.,·crage' ".
flolation tailing is 0.10perccnt'''0,. ,',,:
. A siz.e: analysis or the: flotation

iniling is gil'en in Tal)le IV.,

TABLE IV.-ELUTRIATJON OF TUNGSTl:N FLOTATION' TA'ILINGS

'Veek composite, July 16-22,- 1956

~h:lGHT % A'Ss~

fro,. ~ ~

~ ':e~h 10.1, 10.4 0.10

-4S 165 )-lC3~ li.? 22.1 0.10

~5 flOO' ).;..:ah 13.5 J5.6 o.Os

-100 f)25 J1~h 3S .. ) 70.9 0.05

-)·;.s.~i,26\:1~~ns 1,).2 SI..1- 0.08
,", " t,."

Xicrona .5.1 89.2 0.09

YJcrona ~,o.e )00.0 Q.·11
0

rorA.L 100.0 0.10

)25 £"~h aperture l.2 clc rona •
i1ut~!.~1on ~l%c. ~e for ~u~._

ilot.e:

it is difficult lo ID4intnin n froth on
the: mncllines; if it is above: 20 deg.,
loo much froth is prod uced. A ) 00
h.p. boiler is u,!-ed to pro\'ide sleam
for healing lIle: pulp, the £lc&tD be­
ing introduced into .Ko. ] condition-
er.

No. 2.J Dcm'e:r Sub A In:lchine:s
ure used for scJlt,;c1ite floltllion. They
are: equipped with 15 h.p. dual
drivcs. Sixteen Toug}lcr and four
cleaner cells are: used and are: ar·
rangcd for three: clcaning stages.

The a \ crase: 'VOJ ' conLcnl of 11lC
lac:ld to the: scbec:1ile flot::tion dr­
C'uit is 0.50 per ccnl. TIle. conccn·

~ 10n& ~r day.

SCHr:I:L1TE FLOTATION

. A ~cll1ing agent, eithcr Separan
26) 0 or Aerofloc 8000, 0.005 lb.
per ton, is uled to help thickening.
The: Ule: of tllese reagents does not

,aHeel the: Jchee1ite:.f1otation.

..,...
The: .clleelite: i. floalcd 'f'ith fatty

acid as the: colJ~clor. A sep::tration
iJ mnde: of Icbe:e:lite nnd other cn·
ciurn minerals In a higlilydispersed
pulp., . ::' '

Prior t.o flotation, the thicke:m:d
pulp i. conditioned {or 16 minutes
in four .5 {to by G fL Denver condi·
lionerJ. The conditio.ning re:lgents
are: added here:. The alkalinit.}· or
tlle: circuit II cnrefully controlled nnd
l.ept Ilt a pI! of ) 0.1 to.1 0.2, with
• \,jew to control1ingtlle: conversion
of oleic acid to SO:lp. An aulomatic
pl{ ('ontrol system, witll t.hc elec­
trode: Auembly immcrsed in No. 2
conditioner, is used to conlrol the:
amount of soda-ssh fed. The: re:·
agents used, in lb. per ton, nnd their
{unction, are as {oHo\f's: soda nsh,
2.5, alkalinit,r control; sodium sili­
calc, 0.25, dcpre!\sant for quartz: and
silicates; quebracllo, 0.80, depre:Ji­
unt for calcite; sodium cyanide:.
0.15, depress:lnt for,'sulpllides . .A 11
of these: re:lgenls are: dispcrsanh.
Oleic acid is the: collector and is

• 'Jge: fed, about 0.4-0 lb. per ton
4ng use:d•.,
TIle feed is lept at about 45 per

,,('cut solid• .:l~a at .• temper4! UTe: be-
tween HT ann 20 delt. C. If tIl(: tern­
pernturc chops much helo.- 15 deg.



.50·72

ll.61

)..)9

,)).28

65.)3

49.71

1.01

17.01

100.00

1. OJ:",..
,,'0)

82.991

DR1'JNO AND B1.E)o.;DINO

per cent moisLure. The prC55 is dis­
chlnged manually_

A close metallurgical conlrol is
kept of the proccss and losses are
less than 2 per ccnt.

·MAY 31/66

;'0)
maTS

le,0.59,,2J.

106,.137.54

1,. l."(5.)°
35,319,58

69,3U.66

52,758.72

J.,rn6r71

SJ.(135.0

15. 507•<.3O.ll

0.71

0.12

'Tot.al }~et~l:1u Hecovt:l'J'

1. '110)

75.0)

0 .. 50

64.11.

12,291..10

·150,125.00

~ V.-Mr:rALLUkCJCAL BAL.ANCC, S07. 1/

A'.t::ICH1'
"IOt:S

TI

~=h p~ed

Iron Co:lClI:7trat.

.Kill Toed

\\'0, fOl commcrcc" and the: spe:cifi- two arc a1 the: mill ~ite. The total
caOon. must be: met for phosphorus . storage is ) 71 tons or acid.
and othcr impurities. This is cf- ..,
{ 'd h d' l' th' l'l d The Ic:sclllng IS carned on as a

CCll: J' 15S0 \"lng e: ca Cl e an . .
til 'th L d }l' 'd If bntch }>rocess 10 order to obum.pa c __I ,ul' roc lone IICl • • •

'J' l n - 'l . t 'th dose conlrol. The hJdrochlonc aCJd
II Ica eI or UOrl e arc presen ey . •. .

!r 1 d b th
e l' t" . 15 fcd slowh' to SH'C a selectlve dlS-

a rc una ec e y lB Tea ment ." -, .
d d'l 1 lh {' 1 t t JOolubon of the ~angue mmerals. If

an 1 u c e lOa conCen ra e. a C'oJlcenlration of calcium chloride
TIle equipmcnt used in the leach- is built-up at tlle slart of the lcach" T.lle conccntrate {rom the tabli~g

ing prOCCH musl be acid-proof. The the order of dis~01ulion will be c81- bcellon a \'cugcs ) 0 pcr cenl mOls-
Ie-aching is done in. 8 ,it., by 9 ft. ,cite" apatilc, selleeHte.. The conccn- ture, and the Ieadled conccnlrat.e "
B.C. fir SU"C lanks, paintcd insidc 7 :t~ation o!",calciumchloride will re- per c~nl. Tllese conccntrates must
and out with Quigley .acid~rcsisling;!a~d thc'.djssoltlUon·;:or\scbeelite.".,be~dnedto,less1!lan 0.5 pcr ~cnt

P
aint. TJle Agitaling mechanism .' "',' ····<.;"··'·"1. ,"',<,~.;;',' ,.<' .. molsture for ble:ndlOgand sllippmg.

• .'" S are .A pproxlmalely {n'c tons of !lou- ..• ~." ..
rul,ber-co\'cred fihlp-t.rpe propellers tion concentratc is c1IBrged in10 one The table conccntrnle IS drlcd on
and ,;}:afts J)upplicd hy the Dcnvcr lcach tank. The conccntrntc is re- two flat, filnlionnry ,hicrs, 8 iL by
Equipmcnt Company. Two lanks 10 pulped to ,about 25 pcr ccnt solids 2) it. The dricr consists of a steam
ft. diameter by ] 0 ft. }ligh, similar with "'Dtcr. lh'drocllloric acid 20 0 coil co\'cred by a a5-mcsh 5C'rcen,
In construction to thc. lcach tnnlc.s, Baumei, fcd -:It 8, \'aTJ'ing rate f~r forming a tray on top of ,;leet bIni.
hut ",itlloul mcc1IDnisms, are used sC\'eTal'llours. "As tlle acid is (ed, One. hundred infra-rcdIarnps arc
al dccant hnles. tlae cllarge wi)) cffencsce w"ah the "uspendcd in a taCk o\'cr eDch drier.

l ·L t' f CO d . lh 1'1 Thc wet table concentrnt.c is um-TIle lClldlcd ("OllC'cnlrnlc is fiJ. I ern IOn 0 : unng e C8 CI e •
t d · ~2· Sl' . h ' h:llch Thc cffcnct('encc subsides pled and sprc::ad on !lIe dncr". and
ere In a.. In. nrn'cr prcss WJt· .. f It I h J "}

"2 1 b f tl '..3 l' wllcn all Ule calcitc is dissolved a s t lToug lie 5crecn W Itn dry." clam CTl" 0 Ie openoc I\'er}' . '0· 1 _. .
d 1 • t . d . h ~giU1tion .. of the cll8rge l-S cont'lnued CClJSlona sltrnng WIll hulen thean was Hng J'pe, eqUlppc WIt a' , 1 ,- • •

'1~ ·d 'l.-J • D ,1 {'l '. I 1 until llle pllospllorus is below 0.05 ( r~ mg. TJle concenlrate rcm:uns In
'J ~ TO S\. oser • ) ne I ler C ot 1 tl b' t'J - d f bl d'

and mapJe-\('ood plates and framcs pcr cent; tben the chRrge is pumped Ie In un 1 rcqmre or cn mg.
are uscd. The Acid-treated concen-' to tIle fillcr press. The dricr for the }caclled ('oncen-
trat: is pumped to tlJe press by a TIle filtrate Irom tIle press is dis- trate was manufacturcd by llic Con- .
SJlrJ\er 45 g.p.m, rubber-lined dia- cllarged to a dccant tank to reCO\'cr ~'cyor Company, of Los Angelcs. It
p}Jugm pump. A Duriclilor pump of possible lo!'\ses, and is alJowed tOJoCt_ ua paddle-type doubl.escrclf con-
high-~mcon iron aHo)· h ur.cd {or tIc {or eight }IOUU before l)dng di.- :,; \·t')'or2~fL ]o~g, 5CT,C",: dill.melerP
pumpIng !-olution. Two Drooks carded. Thc calc in 'thepreu'is; in., eq~lpped WJth 5e\"cnl.r-fn "C 876-
RotametcrJ are us~d to indicale tlae 1110wn wall com}>reued air for thirly ,ntl·· Infra-red lamps, susp:ndc~d
rate of now of .aCId Lo ti,e Jcad'ing minutes to rcrno\'C plwsplloric add, o\'e~ the .5crews. TIle cncr u
hnle •. TIle lc"clung and dcca.nt tanle, in order to pre\'cnl }HcC'ipitation of t'qulpped WIth a fced }Iopper_
are lloodcd, and n.e ~'ap~uTJare cx- p110sp110rusin Ule C"a\:c.onw.nl1ing. his planncd to replace t11C: 1:Jmps
haustcd. by a\ cnll1a:lngsyslcm. It is next wasllcd with water for an wHhradiant llealing panels. TJIC:JC:
TI,e aCId storAge consuts of threc l,our, wilh Olcw.asll-walc:r going to ,.cllling p~ne1s are con~idered Jupcr-

slcel tan\:s, 9 It. by '26 tlJC: J,ccoud tJin\:. T',c: c.alec is Urcn jor {or light-coloured concentrate 1>c--
One hnk is located at t1,c 1>lo\("n with comprcHcd air {or about C".. o~c of tl,(' longer wfI'"c-lcns;:tll of
at Salmo and tllc other t}nce.- JIOUU, ",·llen it 'f'iJJ a"crase" the infn-TC"d crniHion.

'c' ....;,2'able ConeMtrd...
" ,,', ::"/."\.'~ '~.~2>',_,,~:< I ,; " ~

:,1;:"03 <not.at..ion ,.81:1
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The writer wishes to apresshis
thanks 'to Canadian Explor:1lion
Limited for permission to publish
this p:lper.

H. long, nJtJnu(ortured by the Uni-
ted Sted Corportltion, nnddri,\!cn (]) L J D B C W
b

ITTLJ:, • ., ALL, .., WIS.
)' a 25 .h.p.molor. '., "~ c,HAW,Q.G •• and MYl.REA, F. H.•

: The uad·Zincand Tung,t,,,
TIJe blendins;is done lo meet the' Propcrtie. 01 Canadian E:r,llcrro.

'buyer', specification, The concen- 'tion Limited, Sarmo, B,C.: C.I.'M .•
"trate i. shipped in sleel cnns,con- Trani., Vol. LVI, 1953, pp. 238·
tent 150 lb. net weight. The cnnned 246. '~,
concenlrnteil hnndlerl and stored (2) \\'ALKrY, G. W•• and LITTLE, J.
on paJIds b.T' a Yale Fork Lift D.• ltfiniJltl M tthocU. Ltad-Zinr
truC'k. Divi~jon. Canadian Expwration

'Limited, Sal77W. B.C.:C.I.:YI.,
Tran~, Vol. LVII, 1954, pp. 376-
397. :2'

The Jeoclled concentTD le horn tbe
, • filLer preu 11 Iho\'elled into ~

hopper on lhedrier. The dried ......­
,ccnlr:lle is discharged continuously
, tobanels on the floor be1o\4", ",litre
;'Jt 11 snmpled nnd slored in bnlchel
:,',until assa)'.; for impuritie. "and

",,-'~·:"·"br.dcare' n,oaiJable""t,; , < ,,,.;

"'e . :,;·"'~~~:'4~;f"1" ;mnnflal-henr~ta; ro.s~er, com­
:'<,:'.''',;;,'plelc'>!ilh ,'bng-tIpe,,~ust,';~ollccting
·:,c,:~,.,..tem.. b~nsLdlcd~~a'ma'1 be used

't', ;llen,,:·nec::.ssary~,4for t:';'an' additionnl
'~:"'drjer'or'to reduce'the s~'pllur con-

tent of .the.,c~ncenlrale. , , '
~~, '_,' .. , ,\" '~~';:, ';'/ , .': ,,:~f ,,~~<,.

, Theblenaingof the tnble' and the
leaclaed concentralesia done in A

.~f.·in. hori%ont.al, scre"", mixer, ] 8
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\'J . '''''~''i \ ....;y-,l

~., \"":\Tungst::~;' trioxide with c,.~nide in 'sellcelite flotation.

.: 'T........ H.E'DE\"ELOPMENT ~r. to. _ '..... (minimUm). . :-. 60.00%' ~:.:~~:ti~.a;~~:a:~::li;;fd~b:a~;~
;",::1 •••·· aa.r·. 'ore dressinR; practice. at:·Sulphur ...................• 0.50% Some .specimens slloW' a aecided lack

... ",., ') .. '. , t •. f C .' Pltospltorus ..............•..... 0.05%
:\;-t le,tuII&slen concen ratoro ana-. . .. ",. '. 0 'of response to a band magnet placed

'dian Exploration Limited dales back The tungsten ore occurs in lime- at close' rangeje,olhers.respond
'in 194-3,1 when the Federal gOl'ern- slone and slarn ("Ounlry rock, bul"- strongly to the same magnet. It vas
ment '\("as responsible for the erec- iJy mineraliz.ed with pyrrhotite, and found tllat del'ices employing mag-
'tion or • 300-ton mill that produced with some quartz replacement of netic separation were not eHecthe
) 82 ~rbigh-grade.licheeli~con-lim~tone:Tfe",miU, feed a\"er.age. ,as .a,siInple means or, cleaning a

.." . . In. production penod, or,:.{:~'~:.7~'per':'~~>~:i;~,)1~5~'~(i;~!n,~;.!~;~:'~$~~;~,.~;f!ini5beaC'once.ntrate. ~redium-inten­
.1X .•eek•. ,Thep,r0Perty. .~~5 . f;hen·;.,:~0,~lphnr~·:;::.l~:~~'f5i~;;;;>:;':~i::"'~" :;'·>:~:'··':f;~:~,~itymagnelic. fi.e1ds 'Were needed ~o
dOled <30'tnl ~ue .,u, .e~sIng of '~~2;;.~,.t:\T~e.~re:.;mmerl1l .11 acheihte, 'remove pyrrhotite of loW' m.agnebc
tungJl(:J) reqUIrements lor war pro-'" Ca~' 0" sp. gr. 6.0.1 Inahle. It may . atlracubilitv with tile result that
duction. ' be concentrated by soap fJot.ation.. the smallesi' scab or inclusion of

. "l~ 194-7,. Canadian Exploration and is onl): slig~}t1.Y 501uble, in dilute pyrrllolite on an otl,erwise pure
.. J..JIDllcd. took O\'er the pr?perty and Jlydro7Jllo:lc aCId. T.he purIty of the grain of ..dlcelite wO,uld cause the
production ~as resumed 10 June of scheehtcls not umfor.m. It fluo:- scllcelite to report in tIle magnetic
that year, uSing the same concentra- . esces under the ullra-\'101et lamp 10 fraction. SJaeelite losses tllenhe-
tor. Howe\'er, the. operation was man)' sllades of blue, white, and came prohibithe.
terminated in UJe closing days of ,·eUow. AU mill s.umples 5110w 8 rnix- p't F S 6 1 •
1Pf.B as a result of low lu~gslen . lure of these fluorescent colours, and ] In c, c l2itP. gr. i \?tCUi; I.n
pricu, The mill' was modified lo intermediate mill products show no essde.r

l
amOUD dlAhn PfJJ·rT

t
ItO. I e. 1 l

d
•. , 'a . res 1 "remo\"e v 0 a IOn n len

treat lead-zmc ore and It }las op- cn ence of segregatIon byIJuores- f ~-b-l' d· d· db'
_.2 d leI h f} 0 WI mg an 15 epresse .JCJ'an-

cralco, as .•a base-metal pro ucer cent ~o our. rJsta growt . 0 t Ie ide in scheelite fJotation.,";':<:;';/:;::'
.ince lllat.time.'.·.(~·:; '" sclleellte 'bas been good, 'WIllI tlle_ ' ./:!~:r:

In U~e: uleanlime.. tlle Korean con- result tllnt most of it is liberated Apatite, (CaF)Ca.(PO.).,.p: gr.
(Jict creatcd a rene~'ed demand {or d about G5 mes}l; }Iowel'cr.. locked 8.2, is objectionable becJ!use of its
tuug_ten, ror immediate use And for ~dleelile may be found in particles }>}lOsp}lOrus contenL It Jnay report
stuckpiling. In early 1951, tlle Com- down to 200 m~dl.: In,_' coarsely ~n the t.uLle concentrate. .as '!ine.',
pany corumenceddellignand con .. , ground product, 1"9.,10. mesll.. free • II is not depreucd ef{ect1rely In the
.truc-lion oC a m:~' '('onccnlrator for' JOdleelite OCCUTI a'coarae pnrlicleJ sclleeliteIlot!ltion circuit.. but, it b

: tlle gO\'crnmenl,l1nd It was placed up to 20 mesh .ize. Most of tlle free soluble in dilute hydrochloric. acid,
in operation before tlle end of the sclleelite grains' in mill product. permitting separation {rom schee1ite
)'ear. The dcsign of the new mill, of have the c1laraeterislic oclallcdral by acid lcach. .
250 ton vcr ~ar Cl1p~city, Wtl.: hsr,ed form o.r arc t~bular.. but many flat, Calcite, CeCO., lip. gr. 2.7.. is eu-
on the c-..xpcTJcnc: gamed ?unng one, plate-l.lke. splmters hrcalc oHdur- il)' rejected in gra,·ity concentra-
and -. IlaI{ J·ear .. opcrallon of Hie Ing grJndlOg. These ~8t dlapes t~nd tion, difficult to depress in scl)~elile

old ~Ill. ~. . to .l,ower rec~ver! In Ute tablmg fJot.ation, but re:ldiJy soluble In dil- '
TJus pnper outhn~J the cllan~e. s~cbon..Sdle:hte JB ,seen to bc m~re ule IIJdrocllloric acid..})crmitUng

tll:lt ll::&n: heen made In ore drcssmg fmel)" dls~emlflntefJ In UIC p)'rrl,ollte 5Cp':JTlltion from selleelite Ly ncid
Jlractice since tIle prescnt <'oncen- tllan in its olller associations. 'fIle )("Ach.
trntor ('ommclIC'ed to opcrate. TJle ~rain ))oonchric5 nre .sltongly lnit,
following dese-riplion of tlle ore wilh tl,e rc~u1t that ./lanY M:Jlcclite QU.:lrlz nnd "ilie-ales, sp. gr.2.G
sllotJld assist tl,e fc:lder to undcr- ~rnins, C'arrJ'minule to frudional to 8.2, nrc c:leJ>reued.bysodiuU1
sl:md ,Ule o~e-c1rc55ing ]lrolllcm5 with ~1'ab5 ,',nnd 'mears of IOulJ,l,ide and silicate in scllcelite !1otntion, and are
",),ich' "'e :He concerned. . ('arl,onate minerah. In a liimilar rcadi1~' rejected in tabling, cxeepl

. wanncr, p.:lTlicles or gZlJlgu(' mincr- ~:STIJe:t, ",llich may J18\'e a specific
QIlE CHAJtACTI:R AND ~fISr.RA.L als, hoth liulpllide and 1l0n-.. ulpJ,jde, ~radtJ' aslligl. as 4.2.

}"IO)'l:ffT1£1 .~J"T£CTINO TnJ:AT)oI£]I;T ('''rT'' "'c .. 's or "nl~ar. of "cl,ecllt- J"J·t C F 32· t
.. itO .. u ..... .. .... . UOTI e, ~n :, sp. ~r. ..'''' flO

TJIC 5,pt'cifiC':JUon.limih for mar\:- Ti,e }) rincil'al ullpllide ruineral It a prohlem, in ,faIJle eonc-culration,
clallle5d,ce1Hc concenlrate are a, }J.nrl,otHe, Fc,S., .p. 1tT.4.G, rnag- ',;lJU1,noah'shniJarly 10 scllC"dite.. It
follole":::' ; . netic. P,'rrlloUte is dj{{ic'ult to re- . 'bnot soluble in'dilule 11l"droC'lJ1oric

JDO\'C ('o;"lpletc:1,r I,y flotation alle.ad .aC"id,so ,man n~ounls in tllc mill
·~fet..lluqdst, Canadian Explora- of tal,1inJt. it interfere. ",-itll taLlin~ letd can he a scriOU$ diluent in tIle

(ion Lhnitt"d, Salmo, B.C. s.c-I'c:elitc, hut Il h CIt\i1)' (lcJ'r('u('~ final C'Ohc·cutrale.
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Rrnll1 of Original
}.[ethod

'. ,

,The flotation seelion of th(mill
was ., con\'entional in plan. A .single
conditioning tank preceded the
rougller flotation cellI. Two-stage
cleaning ~as employed, with·i

.. sin­
gle cell in each stage. The:,concen­
,trate ~as fillered and' ,.hipped in
drums to the refinery in,N.ew,Yor1c..,

"'which ''''as ~ombined ,,:ith the mid- <'"

dling tAble concentrate and shipped
to the refinery in l'ew York.

FiJ:"~ 2.-F1ow ..ria~nm of prt'~nt mill.
.'

l~~j, .
hU t-\ t s;=u ;

"~:~ 111~lj
u..:- ·t-'r..... ~ e:-..
~- t-e:\ ,I

'h -.'- .~----..- - ...JJ

; IlIrrDIC & Jl:..DCr':JC }--,""'.l.t"r'J.1C.t c:::wr-'~J.:f ~ .r.l.m~ :~t=..r.Ji
nmlnt*

c::ow::~,"':'Un

.Sl~ I't& ,
aun:DIQ

(JOW diatram of flew mill.

, Grinding

Sul}'I, ;c1~ Rcmol'QI

er table and each middling table.
This objecth'c ~as not reaelled.
Residual sulpltide in the Tougher
table feed interfered "'ith the sep­
aration of scllcelite, making it nec­
essary to admit some of the sul- "
phide into, the concentrate if a "reas­
onable 'reco\'ery 'were to be made.
This produced a concentrate' f;atil­
{Reloror in grade, but abo\'e speci­
ficlllion in sulpllUr. The eoncentrale
from llle middling tables ~a. even
lligher in sulphur, and lower in'
grade; berause of thelarge}'Topor-

" tion oC 5ulpllide and barnet in the
feed to tIl esc tables. '

Rcmo\'al of sulpllUr was all that
was required to meke Ule rougber
tnhle concenlrale marketable. Sev-, , ,
eralmonlhs· produdion ~a5 .3ried" In the !hal )'ur of. op~;~~H~n:~.';I"
and re-trealed in a lray-t.rpe low- ~c1leelile' reco\'ery ~85 '41 per ,cent :'$'~
intcPl!lity magnetic separator. The' in lhe table concentrate and 29 per' •
non-mngndicJlrodud from lhis op- ('enl in the flotation conrenlule.
erntion 'Was markC'table, bUl the These concentrates \Cere not market-
magnetic product, ~hich uuyed a hIe, and Tequired furllicr trenllnent
ahoul 80 percent "·0., llad to.be 'at, the refinery, i""ohing!j~me

slliJlpcd to a refinery in !\cwo York', in tlle pro~fu.",. ":<
for reco\'erlof tht"Jc-llt'c1ite con­
tenl. A Juond Jot of ,.C'\'Cra1 months·
production "'U truC'ked to • loral
custom smelter, \C"llC:re the 5ulphur
"'AI Tcmo\ed 1)r iouting. lr:.a\·jng a!. ~ftcr fh:~liar, of opei-Itl;ou;"'clur-,,.,
marketable J)roducL Finally" {or a ing -"'hich patient eXJ~crimentation'~:':'

.. ," 'pcriod of lC'n monlh" _r"aner ent in ,tIle' plant.. ' 'and' SD\,(",tigation in "":';
plan' ",'as hllen, {rom Hlr' rougl.cr tablCl the lal,oralorr, ~ere carried on, ti,e ",'

for t11l= .CJ)aralion of a mark- to impro\'e rcc-o\'cry, makinlr a 10.- 'Jlre~cnt-day tredment pbn "'as de"- ,
c.ad. rouglJ- gnde higll· 1 ulJll)ur ronc-cnlrale, l'eloped as 511 0 \o("nin Figure 2.

OmnlNAL TRf:ATMENT PLAN OF

THE NEW :MILL

]n't)treparation of; the feed {or
tahling. pJrrholile and PJ'rile ~ere

I' remo\'cd {romthe'pulphy flotalion
and wet U1ngndie ,.cpnralion. Com­
plete Terno\'al ""as aimed {or~ but
"'.• ~ not "c11ic\"C:d. '

',> ,The. original treatment plan of
': ~:~ ~~he' nc~mi1l is illustrated in Fig-

< (ure <1. Bolh rod;miU grinding and
'. aC'teen~liJ:jn,::"were~8dopted,to re­

dUN: o\'cr-grinding of 1lc1leelite. The
.Apirat ct.nifier was in"llll1cd as a
$tand-hy "unil lorusewhcn lhe
.rreen. ~'ere .llul down' {or repair.
or cleaning. It could Lc uI'cd 81so to

, "' "'ask finc. {rom tllC !tcrcen o\'cnize
herore returning 11.i5 produC'l to 111e
rod-mill.

A hall-mill ~IIS used to fe-grind
"tnble middling. Prodsion was made
to dh'crl parlor ,,11 oC l1le classi­
fier ..and, to citller the rod-mill'
Aroophox, or tlle l)~ll-min sroop'
hox, as required.



,The design of thene~"~~"~gsten
mill o\'er {h'e jearsago) ,was based
on the ('one-ept tlld thc dressing of
It ,.dlce1ite ore was a proposition for
gradtl" concentTlllion. Scheelite no­
talion- usumt>d an auxiliary role
througll wllich 50me of tIle f~nc

scheelitc that escaped the grant~·

section could be sca\-enged {rom the
gravity ui1ing hefore it was.,~ent

-to the tailing pond. ..: .
" Some time elapsed before judici­

ous use of ,. existing equipment
brought Ute graT'ity ice-tion to t.he
point wlltre it was ahle t.o produce
a mil rkelable grade of concentrate
{rom a difficult PJrrllOtitic,~re.

In tlle meantime, there de\'eloped
,a beller understanding of the pro­
eess of "c1leelile flotation. Opera­
tion of tilt 8cheelile flolBtioncir­
euit continued to impro\'e until Hlere
occurred a rc\'erul of tIle rolel
originally planued for the t"'? 'y'-.
terns. Today, aclleelilc flolatJonb
considered to he the imporlant pro­
(,~!5 in tungsten ore-c1ressing prae-­
lice at Can:ldian Explorlltion Limi­
led.



(Rcpri,Jt~d from Tht' Ca1lodiau Mi1ling c1Id MC'f~lIm·gicol Bulldi", M07"Ch, 1957)
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W03 Content

urn or~ CAHB I DE CORPORA11 ON
METALS DIVISlor~

Bishop. California 9351·

SCHEDULE FOR PUP.CHAS 1r:G SCHEEL 1T[ CO~lcnlTRf~T[S

WHTclr~COi'iPL[TELYA:iE:;/\BLE TO OUR PROCESS·

Per Short Ton·Unit W03
f.o.b. Upper Scheelite
Near Bishop, California

less than

15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.DO
60.00

15.00

to 19.99
24.99
29.99
34.99
39.99
44.99
49.99
54.99
59.99
AND UP

No Payment

103.75
105.00
105.25
107.50
108.75
110.00
111.25
112.50
113.75
115.00

This schedu1e is not an offer to purchase tungsten concentrates. Do not ship
concentrates unleSS-we issue an order to purchase.

Prices are subject to change without notice.

For materials which originate from foreign sources, Seller/Shipper must arrange
to pay applicable U. S. Duty and submit evidence of such payment.

*Based on five-pound sample submitted by Seller to the above address. Materials
shipped must conform to sample submitted for evaluation. Please mark semple,
"Tungsten Sample".

We require approximately three weeks to conduct test work on samples sUbmitted~)
Prices apply to Lot deliveries of one dry ton or more. Deductions as show below
will be made from regular purchase schedule for Lots of material delivered in
quantities of less than one (1) dry ton:

less than 2000 lbs. (Dry)
1500
1000

500

Deduct
$ 1.00 Un i t ~J03

1.50
2.00
2.50

or $ 50.00, whichever is greater

Concentrate particle size must be less than one-quarter (1/4) inch~v1

Concentrates which contain excessive moisture (generally in excess of 5% H20)~
are not acceptable.

Deliveries are limited from 8:00 a.m. to 3:00 p.m., Monday through Friday, except
holidays.

Revi sed: March 4, 1978



ATTACHMENT A

SAMPLING AND ANALYTICAL PROCEDURE FOR TUNGSTEN BEARING CONCENTRATES AND
RESIDUES FROM OTHER PRODUCERS/SUPPLIERS

Settlement will be based on Union Carbide Corporation's sample, weights
and moisture determinations by standard practice (i.e., individual cans/
sacks will be 'Ithief" sampled upon arrival; a portion of such sample will
be used for moisture determination and another to provide for sample pulps
on which analyses will be based).

Material received at one time will be sampled as a lot unless the quantity
exceeds a reasonable amount.

One pulp will be mailed to producer/supplier within ten (10) days after
delivery of the material. In case of disagreement on assays as to any con­
stituent of the material, an umpire shall be selected in rotation from a
list of umpires approved by Union Carbide Corporation, whose assays will
be final if within the limits of the assays of the two parties; if not, the
assay which is nearer to that of the umpire shall prevail. The party whose
assay is further from that of the umpire shall pay the cost of the umpire's
assay for the constituent of the concentrate which is in dispute. In the
event that the umpire's assay is equally distant from the assay of each
party, costs will be split equally. In the case of the Seller's failure
to make or submit assays, the Buyer's assays shall govern. After sampling,
the concentrates may be placed in process, commingled or otherwise disposed
of by the Buyer.

Deliveries must be made Monday through Friday, holidays excepted, between
the hours of 8:00 a.m. and 3:00 p.m.

Settlement for material delivered will be made within 7 to 14 days.

LAW:gp

Revised: March 15, 1977
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J-jETALS DIV1SION
shop) California 93514
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~LJ\

\ ~J .0J
(j . SCHEDULE FOR PURCHASING SCHEELITE CONCEHTRATES

~lH] CH ARE COr'lPLETELY AHENABLE TO OUR PROCESS*

less than

\103 Content

15.00
20.00
25.00
30.00
35.00
40.00
45.00
50.00
55.00
60.00

15.00

to 19.99
24.99
29.99
34.99
39.99
44.99
49.99
54.99
59.99
AND UP

Per Short Ton Unit W03
f.o.b. Upper Scheelite
Near Bishop, California

No Payment

93.75 ~~ "
95. 00 r~

96.25 ~ ~~ :'>~"
97 .50 '". ~ ""';'.
98.75 "~" "', 7'~. ':...;;,:.

100.00 " '", '. v- .. ~.::::,
, /. y

101.25 \',\, '-;lY /-:?
102.50 " /?//
103.75 ", ~ ~

105.00 '~,

This schedule is not an offer to purchase tungsten concen~rates. Do not ship
concentrates unless we issue an order to ~urchase.

Prices are subject to cha~ge without notice.

For materials Hhich originate from foreign sources, Seller/Shipper must arrange
to pay applicable U. S. Duty and submit evidence of such payment.

~Based on five-pound sample submitted by Seller to the above address. Materials
shipped must conform to sample submitted for evaluation. Please mark sample~

IITun~sten Sample".

We require approximately three weeks to conduct test work on samples submitted.

Prices apply to Lot deliveries of one dry ton or more. Deductions as sho~/n below
will be made from regular purchase schedule for Lots of material delivered in
quantities of less than one (1) dry ton:

less tha.n 2000 1bs. ( Dry)
1500
1000

500

Deduct
'$ 1.00 Unit \-103

1.50
2.00

"2.50 .--:-

or $ 50.00) whichever is greater

Concentrate particle size must be less than one-quarter (1/4) inch.

Concentrates which contain excessive moisture (generally in excess of 5% H20)
arc not acceptable.

_liveries are limited from 8:00 a.m. to 3:00 p.m., r10nday through Friday) except
tlO1i days.

Revised: February 5) 1979
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ATTACHPJENT A-I

AFFIDAVIT OF O\\TNERSHIP OF TUNGSTEN ORE CONCENTRATES

State of California)
) 5S.

County of )

, being duly sworn, hereby---------,.-------------'---
Name of Affiant

deposes and says:

1. That he is the owner of all right, title and interest
in and to those certain tungsten ore concentrates to be delivered
pursuant to

Date of Letter Offer

2. That he has not entered into any presently binding
agreement with any third party which would in any way restrict him
from offering such tungsten ore concentrates to Union Carbide, and
such offer is valid and without condition or restriction.

3. That he agrees to indemnify Union Carbide Corporation
against and hold it harmless from any breach of any representation
or vlarranty.

IN WITNESS WHEREOF,

set his hand and seal this

Sworn to before me this

has hereunto

Name of Affiant
day of

Signature

Notary Public

day of , 19-------------

(SEAL)
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ATTACHMENT A

SAMPLING AND ANALYTICAL PROCEDURE FOR TUNGSTEN BEARING CONCENTRATES AND
RESIDUES FROM OTHER PRODUCERS/SUPPLIERS

Settlement will be based on Union Carbide Corporation's sample, weights
and moisture determinations by standard practice (i.e., individual cans/
sacks wi 11 be "thi ef" sampled upon l1rri va1; a port i on a f such sample \...,ri 11
be used for moisture determination and another to provide for sample pulps
on which analyses will be based).

Material received at one time will be sampled as a lot unless the quantity
exceeds a reasonable amount.

One pulp will be mailed to producer/supplier within ten (10) days after
delivery of the material. In case of disagreement on assays as to any con­
stituent of the material, an umpire shall be selected in rotation from a
list of umpires approved by Union Carbide Corporation, whose assays will
be final if within the limits of the assays of the two parties; if not, the
assay which is nearer to that of the umpire shall prevail. The party whose
assay is further from that of the umpire shall pay the cost of the umpire1s
assay for the constituent of the concentrate which is in dispute. In the
event that the umpire's assay is equally distant from the assay of each
party, costs will be split equally. In the case of the Seller's failure
to make or submit assays, the Buyer's assays shall govern. After sampling,
the concentrates may be placed in process, commingled or other\vise disposed
of by the Buyer. .

Deliveries must be made Monday through Friday, holidays excepted, between
the hours of 8:00 a.m. and 3:00 p.m.

Settlement for material delivered will be made within 7 to 14 days.

LAW:gp

Revised: March 15, 1977



(CHECK ONE)

~ UCC CREDIT MEMO

~ UCC DEBIT MEMO

r;-TXl UCC SUBSTITUTE FOR
~ VENDOR'S INVOICE

UCC COMPONENT NAME AND ADDRESS

tJnion Carbide Corporaticn

~iS'IIOI-' Coliforniil 9351L
._---

DATE May 6, 197£

VENDOR (NAME AND ADDRESS)

I r·~lna !~inc=als, Inc.

Box 126

r~ina, j·jevaca 89422

L

SHIPPED TO (IF DIFFERENT FROM VENDOR'S
NAME AND ADDRESS)

I (/~~Ul. e/uJc?n~ I.
./7Y74:-r~--r P eJo.--C<~~, ~L/

IJ

L
ACCOUNT

CLASSI FICATION
DESCRIPTION AMOUNT

I

Tenti:~ti ve Scttlt"T1e:1t or. ~'u!1csterJ ire ConCentrl~·te~

recei v.t'd Ls/19/7S, [ur 1 at !:o. ~-C.•

[-ross jarf> !:et '.;£t ::et I~y t:r~: t~

:"'eiqht . ~ . ,~

·.~gl·lt ~,'.! 12~,~ \"l e j 9ht N· ',') Ll'3·,e~0,i~ :",·v...)

12880 630n 6580 0.11 6573 44.73 147.01

t
I
I

$16,171~10

?errue~t POD l';;pire rn..:st be su~;-;-,ittr"'d \'Ji trl.:i n 30 d':iY~~

of this Tentative :,cttlenent d~t~.
I

UC 10'13;:>G110 7&) TRIPLICATE-FORWARD TO CORPORATE ACCOUNTSPAYABLE DEPT. WITH INVOICE TRANSMITTAL FOR
TRANSMITTAL TO VENDOR WITH REMITTANCE



INTRODUCTION

GOTCHA MINERAL CLAIMS

INFORMAL REPORT B. Ryan 1/6/79

(

This report is a preliminary assessment of some of the accumulated

information at hand. This information includes: (1) Geologic map

50' to 111
; (2) Drill logs for eleven Union Carbide diamond drill

holes; (3) Union Carbide report for the Boulder Group 1973 (area

since restaked as the Gotcha Claims); (4) Geologic report dated

1978 by J. P. Elwell discussing 18 percussion holes.

GENERAL GEOLOGY

Mineralization in the form of coarse grained scheelite is contained

in two bands of skarn. The surrounding metasedimentary rocks are

mapped as part of the Shuswap Metamorphic Complex. These rocks are

complexly folded and isoclinal folds can be expected in the area.

The skarn was probably originally a calc silicate in this assemblage

but has now been intruded by a post kinematic Cretaceous stock.

Faulting in part post dating the Cretaceous stock is evidenced in

the area by gouge and intense fracturing found in some outcrops.

Important controls on mineralization are probably (1) faulting;

(2) folding; (3) lithology; (4) proximity to Cretaceous intrusion;

(5) type of intrusion. There are probably others but the above five

will be discussed in the light of what can be interpreted from the

information at hand.
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FAUlTING

There is evidence for faulting on surface and in the DO holes. The

surface evidence suggest an east-west rather than north-south trend

but gives no information about possible displacements. Two faults

have been postulated for one working hypothesis. Evidence for these

is as follows. D.O. hole 2 intersects a considerable thickness of

skarn, more than appears to outcrop updip, this could be explained

by a fault causing the band to be intersected twice in the same hole.

(See section for D.D.Holes 2 and 7). The most probable trend for

the fault is east - northeast and it may be responsible for the

absence of skarn in D.D.Hole 1. A second fault is postulated to

explain the non-correlation of skarn from D.D.Ho1e 2 to D:D.Hole 7

(see section for D. D. Holes 2 and 7). These faults would be normal

south dipping with the south side down dropped and they could cause

the skarn bands to be repeated in outcrop to the northeast of D. D.

Holes 2 and 7. If this is the case it is not apparent as a boulder

train or in soil sample results.

FOLDING

The area is located in the Shuswap Complex and the rocks therefore

are almost certainly complexly folded with the earlier folds iso­

clinal. The presence of a least one phase of folding is suggested

by tectonic lineations and the occasional tight minor fold. Folia­

tion measurements in the Vicinity of the mineralization are reasonably

consistent in orientation ruling out the presence of large open folds
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in the area. Any major folds in the area would probably be isoclinal

and therefore best identified by mirror repetitions in the strati­

graphy. This can best be checked by looking at the sections for D.O.

Holes 1 to 11. There appears to be a 3 member lithologic succession

composed of skarn (calc silicates), schist, quartzite. The succession

may have quartz monzonite (sill?) above or below it. If this litho­

logic succession is real then there is no evidence to suggest that the

two skarn bands are separate limbs of the same fold; nor is there any

evidence to suggest that they each represent a single isoclinal fold.

LITHOLOGY

Other than the broad scale lithologic succession outlined above not

much can be done with the metamorphic rock types. The skarn, whether

it is isochemical or not is certainly high temperature, low pressure

as indicated by the presence of wollastonite, diopside and idocrase.

These minerals are more prevalent to the east of the area adjacent to

the 1eucocratic quartz monzonite. Scheelite is found in conjunction

with idocrase and or diopside and in fine grained or coarse grained

skarn. It seems to be restricted to the east to within about 250 ft.

of the major contact with the leucocratic quartz monzonite.

INTRUSIVE CONTACTS AND INTRUSIVE ROCK TYPES

It 1S important to differentiate between synkinematic sills and post

kinematic stocks. This is best done in the field in part using the

presence or absence of tectonic foliation in the rock. The leuco-
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cratic quartz monzonite (post tectonic Cretaceous ?) is intersected

by D.O. Hole 1 and probably as sills in D.O. Holes 2, 7 and 3. Most

of the intersections of intrusive rock in the D.O. Holes probably

represent sills though some represent intersections with discordant

intrusive phases. This is most clearly the case in D.O. Hole 6.

It is possible to interpret intrusive contacts as representing pos;­

tive dipping topography (i.e. not overturned) and to contour the

contacts. This is done for the major contacts and a picture of a

north-south embayment or pendant emerges, this pendant is deflected

or kinked east-west in the region of the scheelite mineralization.

(See accompanying overlay).

ORE POTENTIAL

The engineering report that discusses the results of the percussion

drill hole data outlines "drill indicated", "probable" and "pos sible"

ore tonnages and assay values for the two skarn bands.

LO\~ER SKARN BAND

A drill indicated tonnage of 5200 tons with an assay value of approxi­

mately 1.7% ;s outlined for the lower band. Probable and possible

tonnages are 2010 tons. These are assigned an assay value of 2% (high?).

If the lower skarn band ;s considered to have a strike length of about

200 ft. and to dip northwest towards an east-west striking steep fault

or intrusive contact then if a 2 metre thickness is assumed for the

band it has a total tonnage of 12,000 tons. About 7000 tons are already
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accounted for, this leaves 5000 tons. If an assay value of (.66%)

less than 1% is assigned to this tonnage there are possible addi­

tional reserves of 4000 s.t.u.

UPPER BAND

The upper band can be treated in the same way that is projected to

the north and the surface area of the slab calculated. The area

of the slab already considered as drill indicated is subtracted and

the remaining area assigned a thickness of 2 metres and assay value

(.66%) less than 1% to give 4000 s.t.u.

SUMMARY

Projecting the strike length of the two skarn bands northwards to an

east-west trending intrusive contact or fault provides an additional

possible reserves of 8000 s.t.u. over and above those outlined as

drill indicated, probable and possible based on the percussion hole

data. Further ore reserves should be looked for at deeper depths

and to the north of diamond drill holes 2 and 7. In this region the

skarn bands may wrap round the side of the intrusion or be repeated

by normal faulting.



TO: UNITED MINERAL SERVICES

FROM: A. Magill, Milling Consultant

Subject: MILLING OF UNITED MINERAL SERVICES SCHEELITE ORE

For the purpose of this test, United Mineral Services obtained the

use of a flotation, grinding and crushing plant at Lumby, B.C.

The amount of ore treated was approximately 300 ton. During the

entire operation, we were plaqued with problems which had a deleter-

ious effect on the effectiveness of the project.

of these problems was:

The two most serious

1) the lack of sufficient water (shutdowns were required

at roughly six hour intervals .for a period of three

hours);

2) inability to supply a constant feed due to poor design

of 'b ins and· t ran s fer c hut e s . (There being no accurate

methods of measuring tonnage, all tonnages and reagent

additions are ·approximate.)

The ranges which reagents were fed were soda ash 1.5 to 4.5 lb.

per ton. This reagent was fed in widely varying doses as the flotation

appeared very sensitive to P.H. change.

1.5 to 2.5 with a P.H. between 9.5 to 10.

The optimum range seems to be

Sodium silicate .5 to 1 lb.

per ton .

. 05 to .1.

Pamak was fed between .1 and .2 lb. per ton. Quebracho at

P.H. control on this ore is quite critical. A low P.H. would

appear to cause poor recovery while too high a P.H. appears to be

harmful to grade. It would also appear that availability of water

addition points on flotation would also be desirable. At times when

the grade of conc. was poor the addition of fresh water in moderate

quantities to the cleaner and/or concentrate cells was sufficient to

increase con grade substantially.

/2
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Milling of United Mineral Services Scheelite ore, continued Page 2

Grinding of the ore appears to be hard so liberation 'of mineral

particles will be a consideration in any full scale operation.

On a whole, I found this ore very manageable and can foresee no

serious problems in the flotation of the scheelite.

After observing a natural concentration of scheelite in the

corners of launderers, etc., I decided to do a rough test of gravity

seperation. By nailing 1" strips of wood on a piece of plywood at l'

intervals, a rough riffle board was formed. Setting this at approx-

imate1y 12 deg., I washed two shove1sfu1 of material containing

approximately 2% W0
3

and ground to 60% - 200. Visually, the seperation

was quite emphatic and substantiated under the mineral light.

In view of the lack of such things as controlled feed, insufficient

water and assay facilities, I have not made any attempt to assess

recoveries or economics etc. My conclusions, based on my own ability

and my 17 years' experience in mineral seperation, are that providing

the remainder of the ore is similar to the + or - 300 ton that was

treated by me, there should be no serious problem in achieving a satis­

factory seperation.

6 .June 1979.
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