
KLOHIM LEOIMOFF 
C O N S U L T I N G E N G I N E E R S 

Our F i l e : PB 3942 0101 Apr i l 8, 1988 

White Marble Mountain Corporation 
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Mr. J.D. Stewart 

Summary of F ie ld Work and Prel iminary 
Evaluation - Bonanza Lake Marble Property 

Dear S i r : 

This l e t t e r summarizes the resu l ts of f i e l d work recently carr ied out at 

the Leo D'or marble claim on the east shore of Bonanza Lake and provides 

a prel iminary technical evaluation of the s u i t a b i l i t y of the s i t e for 

development of a potential marble quarry. As agreed, we have made no 

assessment of the economic v i a b i l i t y of the property with respect to 

development costs or market value of the product. The f i e l d work, 

undertaken during the week of March 21, 1988 to March 25, 1988, 

const i tutes the f i r s t phase of a technica l evaluation for the quarry, as 

out l ined in our proposal dated January 8, 1988. 

LOCATION 

The Leo D'or marble claim i s located approximately 30 km southeast of 

Port McNeil l on northern Vancouver Is land. The property i s located at 

the northeast end of Bonanza Lake on a tree covered slope which r i ses 

from the lake shore, up to the east at an average slope of 1.7H:1V 

(30°). The claim covers an area of approximately 225 hectares 

(555 acres) . Access to the claim from the Island Highway i s v ia a 

publ ic road to Beaver Cove followed by a Crown Forest Industr ies ' 

pr ivate logging road to the s i t e . The general locat ion and the claim 

boundary i s shown on Drawing B-1001. 
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FIELD WORK 

The f i e l d work consisted of deta i led geologic mapping and sampling. 

Traverse l i nes were run approximately east from the edge of the ex i s t ing 

Crown Forest logging road using compass and t opo f i l chains. The 

traverse l i nes were spaced approximately 50 m apart as measured along 

the Crown Forest road. Mapping stat ions were located along each 

traverse l i ne at outcrops. Rock chip samples were taken at a l l stat ions 

and taken back to our Richmond laboratory for deta i l ed colour evaluation 

and further laboratory tes t ing . A descr ipt ive note was made between 

stat ions when s i gn i f i c an t change in rock colour or rock type were 

not iced. 

A base map was prepared using the eastern edge of the Crown Forest road 

as a base l i n e . The road alignment and road width were surveyed using a 

Brunton compass and topof i l chain l i n e . A B.C. Hydro power l i ne which 

runs approximately para l l e l to, and between 80 m to 110 m east of the 

road, was located on the base map by t r i angu la t i on . 

The road alignment, power l i ne and stat ion locat ions are shown on 

Drawing D-1002. F i e ld descript ions of the rock observed at each stat ion 

are included on Drawing D-1002. 

I n i t i a l l y , the geologic mapping was intended to cover the ent i re claim 

area shown on Drawing B-1001. However, snow prevented explorat ion of 

the higher eastern parts of the property. Following discussions with 

Mr. Jim Stewart at the s i t e , the areal extent of the f i e l d mapping was 

reduced to the area shown on Drawing D-1002. 
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3. GENERAL GEOLOGY 

The claim area is underlain for the most part by e i ther Upper T r i a ss i c 

age limestones of the Quatsino Formation or Jurass ic age granodior i tes 

of the Island Intrusions. Discontinuous dykes or s i l l s of basalt of 

unknown age were frequently observed intruding the l imestone. 

The limestones have been metamorphosed by the intrus ions of the 

granodior i te and rec rys ta l l i z ed to a marble. 

The marble var ies in colour from a very l i gh t grey to a dark grey or 

almost black. In some areas the colour varies gradat iona l ly and appear 

to be mottled grey and white whereas at other s i t e s , d i s t i n c t bands of 

colour varying from several centimetres to several metres in width were 

observed. The bands vary in colour from very l i gh t grey to black. The 

contacts between colour bands vary from very sharp to gradat iona l . 

The or ientat ions of the colour bands vary from hor izontal to near 

v e r t i c a l . 

The grain s ize of the marble var ies from f ine to coarse grained. The 

major ity of the marble (approximately 75%) i s medium grained. The very 

dark grey marble was predominantly f ine grained, while most of the 

coarse grained texture observed was contained in the very l i g h t grey 

marble. 

A l l of the geological mapping, with the exception of the i n t e r i o r 

mapping of two caves, was done on surface exposures of marble. No 

d r i l l i n g was undertaken at th i s time. Consequently, most of the rocks 

observed were weathered to some degree. 

3.1 COLOUR AND GRAIN SIZE VARIATIONS 

3.2 WEATHERING 
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Most of the rock samples observed had a l i gh t brown to very l i gh t orange 

sta in superimposed on the i r base co lours. The s ta in ing is caused by 

oxidat ion of the iron impurit ies in the marble. The degree of 

weathering and the resu l t ing colour var ies with the percentage of i ron 

present. Brown sta in ing along micro cracks and around grain boundaries 

was observed in some of the highly weathered, near-surface rocks. Some 

samples showed no signs of iron s ta in ing at a l l . 

Most of the iron impurit ies are present as d iscrete iron pa r t i c l e s 

shaped l i k e rods 0.5 mm in diameter and 3 to 4 mm long, or sand s ize 

pa r t i c l e s up to 1 mm in diameter. The pa r t i c l e s , which ox id ize to a 

rusty brown, were observed at several locat ions in a l l colours of 

marble. A v isua l estimation of the percentage of i ron was made in the 

f i e l d and from a review of the chip samples taken back to our Richmond 

laboratory. The percentage of iron i s estimated to vary from 0% to 4%. 

The massive marble for the most part i s hard and r e s i s t s weathering. 

However, some blocks of coarse grained very l i g h t grey marble and 

several bands of the very f ine grained dark grey marble were observed to 

be f r i a b l e and less competent than the majority of the rock. 

A strong sulphur odor can be detected in some of the rocks when they are 

broken open by hammer blows. The sulphur smell was only observed 

occas iona l ly . 

KARST 

The marble rocks observed at Bonanza Lake are predominantly calcium 

carbonate and as such are susceptible to the formation of karst which 

forms as a resu l t of c i r cu l a t i ng groundwater d i sso lv ing the calcium 

carbonate mate r i a l . The karst usual ly forms along pre-ex is t ing geologic 

d i s con t i nu i t i e s which concentrate and control the flow of groundwater. 

Descript ions of the karst features observed within the claim area are 

given below. 
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Crevice karst i s present throughout the claim area. The crevices, which 

fol low j o i n t s or fau l t s , may be up to 1 to 3 m wide and 3 to 15 m deep. 

Generally the crevices extend l a t e r a l l y for up to 15 m. 

Caves were observed at two locat ions along the ex i s t i ng Crown Forest 

road. The caves were explored for a distance of 8 m and 25 m 

respect ive ly and the cave out l ines are shown on Drawing D-1002. Both 

caves could not be explored to t he i r source due to narrowing of the 

passages but are assumed to end e i ther at sinkholes or crev ices. The 

larger of the two caves explored ends very c lose to the locat ion of a 

wide deep crev ice mapped on the surface. Both caves were dry at the 

time of exp lorat ion. 

Springs were observed at several spots with in the mapped area. One 

major spring flowed from rubble at an estimated rate of 20 to 30 gpm. 

The locat ion i s shown on Drawing D-1002. Other springs, which were 

l i t t l e more than t r i c k l e s , appeared to be flowing along and ex i t ing from 

jo i n t s in otherwise massive blocks. 

3.4 STRUCTURES 

Bedding in the marble has a regional dip of approximately 20°. The 

s t r i ke var ies considerably. Loca l ly , the beds are folded into t i gh t 

syncl ines or an t i c l i nes , the limbs of which dip l o c a l l y as steeply as 

40° to 60°. The fo ld axes vary in plunge from 0° up to 65°. 

A major f au l t has been mapped by Mul ler et a l . (1974) running 

north-south through Bonanza Lake. Minor f au l t s , probably sympathetic to 

the Bonanza Lake Fault, were observed running east-west at several 

outcrops along the road. Movements on the small f a u l t s , quant i f ied by 

of fsets in the marble banding, vary from 3 to greater than 1 m. The 

fau l t s are general ly steeply dipping to both the north and south. 
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Fault ing and fo ld ing were observed frequently in the northern th i rd of 

the mapped area and were infrequent ly observed in the south. 

Jo ints in the area are general ly steeply dipping. The s t r i ke of j o i n t s 

var ies from para l l e l and perpendicular to the slope (para l l e l and 

perpendicular to the main f au l t in Bonanza Lake) to 30° to 60° from 

slope d i r e c t i ons . Joint spacing var ies from several centimeters to as 

much as 10 m. Closely spaced j o i n t s form blocky outcrops while widely 

spaced j o i n t s form massive outcrops. Massive or blocky outcrops occur 

randomly with in the mapped area. 

INTRUSIVES 

The major in t rus ive which is bel ieved responsible for the marbl izat ion 

of the Quatsino limestone was observed at approximately marker 22 km, 

south of the Leo D'or claim area. The rock exposed on the road i s a 

medium grained, medium to l i gh t grey granodior i te. 

Dykes of basalt rock were observed throughout the mapped area. The 

dykes vary in thickness from 30 cm to several metres. The majority 

observed are approximately 60 cm th i ck . The dykes vary from ve r t i ca l to 

almost f l a t l y i n g . A l l are discontinuous and could not be traced for 

more than 10 to 15 m. 

LABORATORY TESTING 

Chip samples of marble have been submitted to Geotex Consultants for 

th in sect ion analysis and X-ray d i f f r a c t i o n . The resu l ts have not yet 

been reported. 

A s ing le sample of marble was d isso lved in concentrated hydrochlor ic 

acid in the Klohn Leonoff laboratory. Approximately 97% to 98% of the 

sample by weight was completely d isso lved within several minutes. The 

residue was dr ied and examined under a hand lens. The remaining residue 

(2% to 3% by weight) consisted of an unident i f ied white mineral and iron 
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p a r t i c l e s . The iron was estimated v i sua l l y to be one hal f of the 

residue by volume. Additional tes t ing i s underway to provide a range of 

i ron content and ident i fy the nature of the residue. 

PRELIMINARY CONCLUSIONS 

Pr io r to the s tar t of f i e l d work, Klohn Leonoff was requested by 

Mr. J . Stewart to ident i fy , i f poss ib le, areas of consistent colour 

wi th in the mapped area. 

A s ing le preferred s i te approximately 160 m long x 100 m wide 

(approximately 4 acres) has been i den t i f i ed for fur ther evaluat ion. The 

out l ine of the area is shown on Drawing D-1002. The s i t e consists of 

very l i g h t grey to white marble, with varying amounts of iron s ta in ing . 

Very l i t t l e colour banding was observed within t h i s area. The major ity 

of the rock i s massive although some areas are blocky and dissected by 

j o i n t s . The area is close to the road and is considered access ib le . 

Crevice karst and springs were observed within t h i s preferred s i t e . 

However, there does not appear to be any s i t e wi th in the claim which 

does not contain karst. 

The overa l l slope of the ground with in the i den t i f i ed area i s 30°, 

although ind iv idua l faces as steep as 45° are present. 

A volume of marble avai lable with in the area of consistent colour has 

been estimated, assuming that the rock at depth i s s im i la r to that 

observed on the surface, and that the average ground surface slope over 

the s i t e i s 30°. We have further assumed that rock waste due to close 

j o i n t spacing or karst w i l l be 50% and that quarry slopes w i l l extend up 

at approximately 60° from the out l ine of the preferred s i t e as shown on 

sect ion A on Drawing B-1003. We estimate that a rock volume of 240,000 

m3 i s po ten t i a l l y avai lable for quarrying. Assuming a unit weight of 

2752 kg/m3 (172 psf) the tota l tonnage ava i lab le for quarrying i s 
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660,000 tonnes. Volume w i l l vary depending upon the design guarry 

slopes eventual ly determined. 

Development of a marble quarry at the Leo D'or claim area is considered 

to be techn i ca l l y feas ib le . Blocks of marble w i l l be removed by e i ther 

very l i g h t explosive or wedging by expanding cement and should not 

therefore in ter fe re with the operation of the ex i s t i ng B.C. Hydro power 

l i n e . However, support of the transmission towers on the perimeter of 

the quarry w i l l require c loser examination at a l a t e r stage. 

Groundwater at the s i t e i s expected to be concentrated in karst channels 

at a var ie ty of depths. The actual flows cannot be eas i l y determined 

pr io r to development but are not expected to cause insurmountable 

problems. 

Access to the preferred s i t e shown on Drawing B-1001 w i l l be r e l a t i v e l y 

convenient. We understand that a wr i t ten road use agreement has been 

granted by Crown Forest Industries for use of i t s pr ivate logging road. 

FUTURE WORK 

Addit ional f i e l d work in the form of d r i l l i n g i s recommended to assess 

the var ia t i on in colour and the var ia t ion in iron content of the 

subsurface marble. 

Samples recovered should be subjected to ASTM tests for strength and 

abrasion res is tance. In addit ion, accelerated weathering tests should 

be conducted on fresh samples, pa r t i c u l a r l y samples with iron pa r t i c l e s , 

to determine the react ion and acceptab i l i t y of weathering with respect 

to the product. 
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We recommend that the White Mountain Marble Corporation approach B.C. 

Hydro to determine what l im i ta t i ons , i f any, would be imposed by Hydro 

for future quarry developments in the v i c i n i t y of the ex i s t ing power 

1 ine. 

E n d . 
Drawing B-1001 - General Locations 

D-1002 - Geologic Map 
B-1003 - Schematic Section A 

IGB/ld 

Yours very t r u l y , 

KLOHN LEONOFF LTD. 

Iain G. Bruce, P.Eng. 
Project Manager 
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