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SUMMARY AND RECOMMENDATIONS

S U M M A R Y
I:

Ths Tsolum River property appears to hold good underground potential and

together with Buckley Bay gives Canadian

20% of the Comox coal fields reserves of

The following points summarize

in the following sections in the report:

Occidental Petroleum Ltd., a possible

underground mineable  coal.

the Tsolum River property so described

A)

B)

Cl

D)

E)

F)

Located near tidewater, near existing infrastructure in an aneaiofi
year round moderate climate.

Underground mining was carried out 2 miles south of the property from
1888 until the early 1950's. Luscar/Weldwood plan a surface mine
5 miles northwest of the property at Quinsam Lake.

Should be at least one mineable  seam of 5.0 foot thickness with a
strong possibility of there being an additional mineable  seam in
most areas.

Coal is underground mineable  with depths ranging from lOOto.Jl300'
feet in the shallowest areas (in the west) to 850 to 1650 feet in
the deeper areas (in the east). Seams dip from loo to lo to the
northeast.

Reserves are in the order of 243.4 million short tons in place.
These are in the speculative category using one 5.0 foot seam.

Average quality from the limited information available should be as
follows for raw coal.

Moisture = 2.0%
Ash = 14.8%

El*
= 57.17%

Sulfur
= 26.35%
= 1.4%

B.T.U.'s/lb.  = 12,356
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RECOMMENDATIONS

These are as follows:

A) That Canadian Oc,cidental Petroleum Ltd., be prepared to carry out an exploration
program in 1981. This program will involve drilling 23 holes and 3 core holes
for a cost of approximately $600,000.

B) After the program the property should be re-evaluated; unprospective areas
dropped, open crown land to the east applied for if feasible and a.further
program developed for 1982 if results are favourable.

.



INTRODUCTION

This report deals with the Tsolum.River property on Vancouver Island.

Canadian Occidental Petroleum Ltd., applied for the coal licences  on this acreage

in July, 1980, in order to block off an underground mineable  reserve of coal in the

Comox coal field. This report supplied the backup information for the application.

PURPOSE AND:,SCOPE

The purpose of this report is as follows:

A) To construct cross-section and geologic maps of the area from all avialable data.
Includes information gained from the preliminary reconnaisance.done by Canadian
Island Creek Coal Ltd.

B) To evaluate the possible reserve potential and quality of the coal in the.
Tsolum River property.

C) To devise a preliminary exploration program on the property for 1981.

D) To make recommendations as to any additional acreage which should be aquired in
the area with which the report deals.

LOCATION AND ACCESS

The 30,380 acres (12,296 hectares) of land which comprised the Tsolum

River property is located on the east coast of Vancouver Island approximately % way

up the Island (Map 1). The property is approximately 20 miles in length and 3 to 4

miles in width and extends north from the town of Courtenay almost to the town of

Campbell River. The eastern property boundary is approximately 3 miles inland from

the straight of Georgia (tidewater).

The property is readily accessible by Highway 19 which parallels the

eastern property boundary as well as by many smaller paved roads, gravelled lumbering

roads and the B.C. hydro power line (Map 3 and 9).
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The Esquimalt and Nanaimo railway terminates at the town of Courtenay,

approximately 2 miles south of the southern property boundary (Map 1).

INFRASTRUCTURE

There are numerous small towns and villages but.the  nearest major towns

are Comox and Courtenay, 2 miles south of the property and Campbell River, approx-

imately 7 miles north of the property (Map 1). The major industries which support

these towns are lumbering, fishing and tourism. A coal mine could be easily absorbed

by the existing infrastructure and Campbell river has been chosen as the living

quarters for the proposed Luscar/Weldwood  Quinsam  Lake mine.

PHYSIOGRAPHY

The topography is of very low relief with elevations varying from 100 feet

above sea level in the east to 300 feetinthe west. The land therefore slopes

gently to the east.

TWG major rivers provide drainage on the property. These are the Oyster

River in the northern portion and the Tsolum River in the south. Both of these flow

east into the Strait of Georgia.

The climate is mild and precipitation is moderate varying from 30 to 60

inches per year. The area very seldom gets any snowfall intthe  winter months.

HISTROY

Coal was first reported by natives of Vancouver Island in 1835. This

coal was found in the &quash  coal field on the very northern end of the Island. (Map 6)



In 1849 the Hudsons's Bay Company imported a hundred miners from England to mine

coal in the Suquash field to supply fuel for steamships. In the same year (1849)

Indians reported finding coal in'the  Nanaimo area of Vancouver Island. The Hudson's

Bay Company operated mines in the Nanaimo field from 1852 until 1962 when they sold

their holdings to the Vancouver Coal Mining and Land Company. They mined until 1902

when they'sold out to the Western Fuel Company of California. This company operated

until 1928 when they were purchased by Canadian Collieries (Dunsmuir) Ltd.

Canadian Collieries (Dunsmuir) Ltd., also controlled all of the other coal

mines onthe  Island and in 1888 the first coal mine was started up in the Comox coal

field. This company then controlled all the coal landsinthe east coast of Vancouver

Island under the Esquimalt and Nanaimo land grant.

In the productive years from 1836 to 1968, a total of about 74,650,OOO

short tons of coal was produced from Vancouver Islands' coal fields. Of this total,

approximately 22,000 tons was produced from Suquash, 54,087,860  tons from the

Nanaimo field and 20,540,100  tons from the Comox coal field.

In the Comox field 3 workable seams occur, and these have been mined

in several mines inihe  Cumberland and Tsable River area.

Two of the cumberland mines were located only 2 miles south of the

Tsolum River property boundary (Map 8), and these mined.two  of the three seams. Also,

a surface mine is planned 5 miles northwest of the northern boundary of Tsolum

River, This mine will be operated by Luscar/Weldwood,  will surface mine the three

seams and is located at Quinsam Lake.
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Thus the Tsolum River property is situated in a portion of the Comox

coal field which has had in.the  past and has in the future, mineable  coal reserves.



REGIONAL GEOLOGY

STRATIGRAPHY

The Upper Cretaceous  sediments of the Nanaimo group outcrop along the

east coast of Vancouver Island from south of Nanaimo for 125 miles to a point north

of Campbell River (Map 2). The coal bearing Nanaimo group comprises a succession

of lithologies, which, with the exception of coal seams, are elastic  and range

from boulder conglomerate to shale with most of the intervening lithologic spectrum

presented.

There are five clearly defined basins composed of the Nanaimo group of

sediments. These are; from south to north; Cowichan, Nanaimo, Comox, Suquash and

Alberni. All'the basins have some indications for coal, but only the Comox and _

Nanaimo basins have coal reserves of economic importance (Map 2).

The sediments of the Nanaimo group rest unconformabl;  on metavolcanics and

argillites of Jurassic and;Triassic  Vancouver group. The main formation of this

group in the Comox coal field being the basic volcanic rocks of the Triassic . .

Karmutsen formation. This formation forms the western boundary of the Comox basin

and the basement.

The Nanaimo group is about 7000 feet thick in the Nanaimo coal basin and

2000 feet in the Comox coal basin. Within this thickness of sediments are two

formations which are coal bearing. These formations are the Comox and Extension-
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Biochronologlcsl  and ltthological  divisions of  Nanatmo  Croup (alter Muller  and Jeletzky,  197b).
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protection formations. Both are found in the)Nanaimo  and Comox coal fields but only

the former is coal bearing in the Comox field and the latter in the Nanaimo.

Although both are of late Cretaceous  age, the Extension-protection is younger than

the Comox (Figure 1).

It is with the middle l/3 of the Comox coal field that we are concerned

in this report and therefore the Comox formation (colored green on map).'

The Nanaimo group seams were probably deposited in a paralic-basin (ie. a

coal basin formed in a coastal lowland area), and the environment.was  probably a

lagoon, separated from the sea by sand.bars.  (Mueller.- 1971)

It is thesecoal seams in the Comox formation that are overlain by the

Tsolum River property.

STRUCTURE

The Nanaimo stratainlthe  Comox coal field are contained by down faulting,

depression and tilting to the Northeast. They dip northeastwards at an average of

5 to 7 degrees; younger formations outcropping progressively eastwards.

Linear fa.ults  trend northeast and northwest with oblique faults of

intermediate trends. The dominant faults are linear.
'I,

These linear faults have greater displacement overall, and they exerted

major control of the distribution of outcrops. The tectonic pattern is one of block

faulting in response to the prevailing northeast tilt.
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The dips of beds tend to be variable in the Western portions of the field

where faulting also appears to be most intense. To the east where sediments are

thicker, faulting is less prevalent to non-existant and dips are uniformly shallow

at about 5' to the northeast. It is in this eastern area that Tsolum River falls

(Map 3).

TSOLUM RIVER GEOLOGY

SURFICAL DEPOSITS
-St

The Tsolum River property falls mainly in the east coast lowlands of

Vancouver Island and as prevails over most of these lowlands stratified sands and

gravels of up to- 150 feet thickness overly the bedrock.

As can be seen on the Geologic Map (Map 3) the areas colored in grey

indicates gravel deposits greater than 50 feet thick. The western and northwestern

portions of the property is where the gravel deposits are thinnest and the most _

outcrops occur.

Drilling will therefore have to be the major exploration tool in this

area.

STRATIGRAPHY

In the Tsolum River area of the Comox coal field, the Upper Cretaceous,

coal bearing, Comox formation was deposited directly upon the pre-Cretaceous un-

conformity. This unconformity is the Karmutsen volcanics  which forms the basement

and the western boundary of the Comox coal field. (Map 3):
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The Comox formation seems to vary in thickness from between 600 and 1200

feet stratigraphically. From the cross-sections in Appendix III it can be seen

that the formation thins going from south to north. It may also thin to the east

as at Buckley Bay to the south, but not enough information is available to refute

this.

The Coaiox  formation is composed of coal, sandstone and minor shales and

conglomerates. (Figure 2). In the north, near Oyster River (section 9, appendix II&,

a basal boulder conglomerate, named the Benson conglomerate is in.evidence.  This is

another unit of the Comox formation, found in some areas of the Comox coal field and

it is barren of coal. Its' thickness is variable and it pinches out to the east. The

Comox formation (not  counting the Benson conglomerate) is the formation we are

concerned with in this report, since it contains the economically mineable  seams

of coal.

Lying directly above the Comox fo,rmation  and varying from between 400

and 700 feet in thickness, is the Haslam  formation which is barren of coal and

consists of siltstones and shales.

The Comox and Haslam  formations are the only known sedimentary formation

which outcrop on the Tsolum River property.

Gn the Geologic Map (Map No. 3) and on sections 4 and 5 (Appendix III),

it can be seen that on Weldwood's land to the east, Tertiary volcanics have come to

the surface and flowed over the older Comox formation. On Constitution Hill these

volcanics are greater than 500 feet thick.
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-CANADIAN ISLAND CREEK COAL LTD.
Gomox Coal Field
TSOLIJM  RIVER

JABLE  OF FORMATIoNS

-Figure 2

'FORMATION L'ITHOLOG~ THICKNESS

Thick Gravels

-----------------------------Erosional  Interval----------------------------I

Haslam  (Trent River) Siltstone and Shale 400' - 700'

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Comox Coal, Sandstone
Minor conglomerates 600' - 1200'

------------------------------Unconformjty----------------------------------

KARMUTSEN VOLCANICS
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Where the volcanics come into close proximity with the coal seams, the

coal has probably been altered quality wise, cooked and upgraded.

Fortunately, these areas are far enough from the Tsolum River property, SIJ

the coals here wouldn't be affected.

STRUCTURE

The structure in the central portion of the Comox coal field is on the

average moderately complex. The coal bearing Comox formation is contained in

down faulted blocks of strata which are generally tilted to the northeast (Map S )

(Sections l-10). Dips are variable from 7' to 25' in the west, on Weldwoods

acreage, shallowing out to 5o to 10' on the.western  edge of the Tsolum River property.

As you go further east the dips shallow out to almost flat in the central and eastern

portions of Tsolum River. This can be seen on the cross-sections. The shallower

dips in the east seem to indicate simpler structure and the field reconnaisance did

not show any faulting or change in the shallow dips to the northeast on the Tsolum

River property. This eastern portion of the field would probably pose the least

structural problems for underground mining.

Weldwoods' acreage to the west shows much faulting andintrusions of

Tertiary volcanics.

COAL SEAMS

The exact number and thickness of coal seams in this portion of the Comox

coal field is, because of the lack of information generally unknown. Two miles

south of the property 2 seams were mined in the past by underground methods. These
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were the Nos. 2 and 4 seams. Logs for these holes are found in Volume 2.

Although only one 50 foot.seam  or the deepest seam was used when calculating

reserves. Due to the paucity of outcrops and drill holes, it was thought best to be

more conservative even though in some areas there is the likelihood of an upper

seam of comparable thickness which also may be mineable.

In the drill hole summary sheets of Weldwood  drill holes it can be seen

that an attempt was made to match up E-logs and identify seams. Approximately 5 to

8 seams were‘identified. These are qf varying thicknesses and the intervals between

them vary also. Therefore it is thought that extrapolation of this data over to the

Tsolum River property could be misleading.,

For that reason this report will not attempt to number or identify seams

but rather, broadly point out expected number coal seams and possible thicknesses'by‘l

describing each cross-section. All the drill hole information is-located in Volume 2,

the E-logs are on file in the Red Deer office and cross-sections and Map 3 are in the

back of this volume. The following is a brief description of possible coal by cross-

section.

Section 1 - On this section, Hole 107 was drilled in 1911, approximately

4200 feet west of the Tsolum River property boundary. Only a 2.0 foot and 3.5 foot

seam was encountered. It may be that a high in the basement has caused the non-

development of the basal seam. This would seem to be the case since the Comox

formation is only 500 feet thick in this hole. Further to the east on the Tsolum

River acreage there is a good possibility of thicker seams and probably 2 seams. The
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description of section 2 which follows supports this hypothesis.

Section 2 - This section is only 4300 feet north of section 1. Drill hole

105, drilled in 1911, encountered approximately 6 coal seams. The hole is on the

Tsolum River property and is 3000 feet east of the western property boundary. Here

the Comox formation is 300 feet thicker than on section 1. One seam; the basal one

is almost 6.0 feet thick and two of the others are about 3.0 feet thick. There seems

-to be more coal development as far as thickness and number of seams is concerned,

from section 1 to section 2.

Section 3 - In this section, the Comox formation is getting thicker, at

1100 feet as are the coal seams. Hole No. 120, drilled in 1911, and 3000 feet west

of the Tsolum River property encountered 5 coal seams and never reached basement.

Therefore there is the possibility of more coal at greater depth. There are two thick

seams (possibly the same ones as section 2). tHere  they are thicker; with the basal

seam being 6.0 feet and the upper one 5.5 feet thick. Again, only one seam was

calculated into reserves.

Section 4 - This section is 2% miles north of section 3. The headquarters

No. 1 hole was drilled here in 1975 by Weldwood. It is located approximately 4000

feet west of Tsolum River. As can be seen on the cross-section it was drilled too

short and did not encounter any significant thicknesses of coal. Since it appears

that the Comox is about 1000 feet thick here as on section 3, the upper thick coal

seam should only be a couple of hundred feet deep than where they terminated their

hole.



1 6

Section 5 and 6 - On these two sections there is no drill hole information,

available. From dips and outcrops observed during the field reconnaissance it would

appear that from Section 3 to Section 6 there will be at least one thick .seam,

probably at'the base of the Comox and possibly one more thick seam approximately 250

feet above this seam. The lack of information makes drilling the major  exploration

tool in this central area. Out crops of the coal bearing Comox formation were

found in the area of these 3 sections.

Section 7 - On this section the information from Weldwood's Tsolum River

No. 1 drill hole of 1975 may not be indicative of what we will find onihe  Tsolum

River property 5000 feet to the east. Two coal seams of 4 and 5 foot thickness were

found near the base of the Comox formation. Unfortunately where they drilled, the

Comox formation was partially eroded off.and  they only. drilled the basal 300 feet.

This together with the fact that they drilled in a different fault block, further

west, may make it difficult to reliably extrapolate these seams onto our Tsolum River

property. ft would still be fairly reasonable to say that there is at least one

thick seam on our property. One old Weldwood  hole drilled in 1979 was found within

1000 feet of our,property  boundary and there was coal in the cuttings.

The next cross-section (section 8) which is a further 2% miles north

indicates that there should be one and possible 2 or 3 thicker coal seams on the

Tsolum River property.

Section 8 - On this section the 1975 drill hole of Weldwood's (Tsolum River

No. 2) encountered 2 seams of 5 foot and 4 foot thickness in the middle of the Comox

formation. Unfortunately they did not drill down to the basement and there is a

possible 300 feet of Comox which may contain seams in the basal portion as evidenced

on Section 7.
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Therefore, there is a distinct possibility of at least one more seam in the

basal part of the Comox.

Section 9 - Here it appears that the coal may be thinning out again. Hole

No. 13, drilled in the early 1900's encountered two thicker seams of 4.0 feet and 2.5

feet in the basal 500 feet of the Comox formation. This hole is 3000 feet west of

our property and the coal may thicken to the east as evidenced in section 8, 2% miles

.to  the south. At least there is one seam which may reach mineable  thickness.

Section 10 - This section is & miles north of Section 9. One 1975 drill

hole of Weldwoods (Oyster No. 2) encountered on seam with 9 feet of coal over 16

feet o.f sediments. This hole is however over 7,500 feet west of our property boundary

and it is hard to tell exactly what we will findonthe Tsolum River acreage.

In summary, information is quite limited, especially onthe  central cross-

sections (No. 4,5, and 6), but there are good indication, that thereis  at least one

lower? seam of 5.0 foot average.thickness and the possibility of an upper seam

situated approximately halfway stratigraphically through the Comox formation which

may also be of mineable  thickness.

Reserves in the following section were calculated using only the basal seam

and are still of high enough potential to warrant an exploration program as soon as

licences  are granted on the Tsolum River property.
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RESERVES

RESERVE POTENTIAL CF VANCOUVER ISLAND

The remaining reserve potential of Vancouver Island is mainly unknown.

This is due to the lack of coal exploration since the closure of the Tsable River

Mine in 1967. An attempt has been made to compile the remaining in place reserve

potential on Vancouver Island. As can be seen on Map No. 4; most of these reserves

are in the speculative category which means that there is little or no information

to base the-figures on, but that information from the nearest source has been

extrapolated into-unknown areas.

Ascan be seen on Map No. 4, total underground potential of all categories

on Vancouver Island is in the order of 1.5 billion short tons in place. Of this

reserve potential only 100 millions short tons in place could possibly remain in

the Nanaimo coal field. The Suquash coal field and other.outlying areas have been

considered unmineable and the Comox coal field holds the bulk of the reserve with

1.4 billion short tons of underground mineable in place coal.

Of this large reserve, Weldwood and the Weldwood/Luscar acreage covers

70% of the reserve; Canadian Occidental Petroleum Ltd.,controls 20% and others such

as ESSO and Stephen L. Gardner control a further 10%

Therefore, the prime coal field on Vancouver Island is the Comox and

Canadian Occidental is a possible second in reserves within this field. Canadian

Occidentals' reserves are found on the Buckley Bay and Tsolum River properties

(Map No. 4).
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TSOLUM RIVER RESERVES

The Tsolum River reserves are in the.inferred  to speculative category.

They are inferred if there is a drill hole very close or on the sectton  for which the

reserves were calculated. This is quite optimistic and the actual category of all

the reserves isspeculative. The inferred only shows that more information is known

on these sections than on the others.

As can be seen on Map No. 4A, the southern and northern sections of the

property are inferred so have more information than the central sections which are

categorized as speculative.

Depths to the bottom seam vary from 100 to 1300 feet tin  the shallowest

areas of the property (in the west) and from 8.50 to 1650 feet in the deepest areas

of the property (in the east). (Figure 3) and(Sections  l-10, Appendix III).

The following assumptions were used in calculations:

1. Reserves were calculated from the 1"=500  foot cross-sections in
Appendix III.

2. The lowestseam (presumablyv  the No. 4) was used in calculations.
It was taken, on an average, of being 5.0 feet thick.

3. A cubic yard of coal was taken as one short ton of coal. (actual
S.G. was not used due to a lack of informatibn)

4. All reserves are raw coal in place.

5. The coal was calculated by area of influence of each cross-section.
The cross-section numbers represent the reserve areas on Map No. 4A
and in Figure 3.



Section No.

1

2

3

4

5

6

7

8

9

1 0

Average Seam
Thickness (feet)

4.0

5.5

6.0

5.0

5.0

5.0

5.5

5 . 0

4.0

5.0

Figure 3
Comox Coal Field

Tsolum River

Reserves by Cross-Section

Depth on property boundary (feet)
West East (million~e%?r~&~rt  tons)

700 1000 i3.9

800 1200 15.7

1250 1300 19.4

1300 1500 19.8

1100 1500 17.2

1200 1550 21.7

700 1650 39.0

100 1000 43.6

1100 1300 32.5

700 850 20.6

Category

Inferred

Inferred ,"

Inferred

Speculative

Speculative

Speculative

Speculative

Inferred

Inferred

Speculative

TOTAL = 243.4
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6. Calculations used were:

Short tons of coal = length of influence X thickness of Coal
X length of coal downdip.

Where: length of influence is the influence of each
cross-section. Lengths were taken from halfway
points between sections on the 1:50,000  to
topographic map(Map  No 4A)

Length of coal downdip  is length from the western
property boundary to the eastern from each
cross-section.

The calculations are rough but so is the quality and quantity of information

on the property. *

From the reserve area calculations as shown in Figure 3 and Map No. 4A,

the total reserve potential on the Tsolum River property, in both categories could

be in the order of 243.4 million.short tons of coal in place.

The reserve figure could be conservative since only one seam was used in

the calculations in each area, whereas in some areas of the property there is an

additional 5.0 foot seam above this one. This could be the No. 2 seam and where

thick enough could be mineable.

Also, if the coal seams remain thick enough to the east of the property

boundary(.on  crowh.land) it would be wise for Canadian Occidental to apply for

more coal licences  and increase their acreage and reserve potential.

This could be done if the proposed 1981 exploration program-verifies

mineable  coal to the east.
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QUALITY

'The coals of Vancouver Island are classified as being high volative A
*:

Bituminous ih  rank.

As can be seen on Map No. 5 there is a distinct lack of data conceringn

the coal quality in the Tsolum River area.

As was previously explained in the geology section, the number of coal

seams in not known. Therefore the outcrop samples indicated on the map could be.

the same or different seams. Also, if the outcrops are too close to the

Tertiary intrusives the quality could change and would not be indicative of that on

the Tsolum River property.

Quality could vary considerably from area to area and from seam to seam

at Tsolum River therefore, the average quality that follows is only an averaging

of certain seam samples. Wheather  they are or are not the same.seam  is unknown as

is their reliability. The quality points from Map No. 4 which were used, because

of their nearness to Tsolum River are: Hole No. 113, Dove Creek outcrop, Tsolum

River outcrop, Black creek outcrop, and the Oyster River seam outcrop. The

following is the average raw quality analysis from these 5 quality points:

Average Raw Quality (seam unknown)
Moisture = 2.0%
Ash = 14.8%
Fixed-Carbon = 57.17%
;;;;yrle  Matter = 26.35%

= 1.4%
B.T.U.'s/lb = 12,356
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Ash is fairly high, but could hopefully be cleaned to acceptible

levels. Sulfur would have to be reduced to below 1%,  but since in the Comox

field it is mainly pyritic in nature, it should be able to be floated out fairly

easily.

This average quality is of course a ball park figure and as can be seen

a great amount of quality work will be required during exploration.
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MARKETS AND TRANSPORTATION

Since the renewal of interest in the coal reserves of Vancouver Island

which started in the early to mid 1970's,  the marketability of this coal has

become more obvious to industry.

The location, on tidewater negates the $12.50 to $15.00 per ton rail

charge in shipping similar quality coal from southern Alberta on the Coalspur

coal field of Alberta. This makes it possible to operate a mine on the Island

despite higher mining costs due to higher sulfur contents and thinner seams.

The absence of rail costs together with the year round moderate climate

and excellent infrastructure and related service facilities makes this area,

including Tsolum  River attractive for coal development.

In the last few years the -Pacific rim countries, especially the

Japanese have become aware of this advantage and are expressing great interest

in the potential of Vancouver Island.

Luscar/Weldwood's  Quinsam  Lake surface mine which has been slated for

a 1983 startup are presently negotiating with Denmark for a 1 million ton/year

contract. This contract would extend for 12 years and supply thermal coal to that

Scandinavian country.
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Canadian Island Creek Coal Ltd., has made Toyo Menka aware of Oxy's

applications at Tsolum River and they are very interested. The Buckley Bay

property in addition to the potential reserves on that property could be used

as a lever, along with Tsolum River in gaining a partnership with Weldwood,

the largest holders of land and reserves in the Comox coal field.

In summary, the market potential of any economically mineable  coal on

Vancouver Island is excellent.
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LAND LEASE

The interest and subsequent applications for coal licences on Vancouver

Island has increased dramatically over the last 2% years.

Up until 1978 only Weldwood of Canada and Weldwood/Luscar freehold,

both colured in blue on Map No. 6, were owners of coal on Vancouver Island. These

were both in the Comox coal field. As can also be seen on Map No. 6, many

companies have since been applying for licences, although most of this new aqui-

sition  has occured in the Nanaimo coal field, between the Nanaimo and Comox coal

fields and in the Suquash coal field.

The applications between the Nanaimo and Comox coal field were done

strictly on speculation by British Petroleum and ESSO. There has not been a known

coal occurance in this area in the past and it is quite unlikely than any economical

reserves of coal are to be found in this area.

The Nanaimo field has been covered by Netherlands Pacific, ESSO, and

Westland  Resources. A separate report will deal with this field and will outline

any prospective areas of aquisition for Occidental Petroleum. Reserves here are

much smaller than the Comox field and the high concentration of population adds to

the difficulty of exploring for and developing mineable  reserves of coal.

The Suquash field in the Northern lend is mainly controlled by Filtrol

Corporation of the U.S.; they have optioned  both Ramm Ventrues  and Stephen L.
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Gardner's properties and have done exploration work in 1980 on the former.

Their results were negative and the coal uneconomic.

In the summer of 1980, Occidental Petroleum made application on the

Buckley Bay property and the Tsolum River property.

The particulars of the Buckley Bay acreage is outlined in another

report and will not be described in this one. Rather, the following is a summary

of what has transpired with regards to the Tsolum River property.

On July 14, 1980, Canadian Occidental Petroleum Ltd., through the

offices of Canadian Island Creek Coal Ltd., made application for 51 coal licences

covering 30,381 acresof  land on Vancouver Island. The application for this

acreage, the Tsolum River property, was accepted by the B.C. government on July

15, 1980.

Subsequently, the necessary advertising was carried out in a local

newspaper and in the B.C. Gazette. This advertising was completed for 4 con-

secutive weeks and the necessary form filled out and sent to the B.C. government

on September 3rd of 1980.

The coal licence  area is outlined on Map No. 7 and a legal description

of land is included in Schedule A on the next page.

As is the case of Vancouver Island, the coal licences probably won't

be granted for at least one year from the date of application. Therefore,

exploration work can not be done until the winter of 1981.
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SCHEDULE A

TSOLUM RIVER

MAP 92 F/11  E

Licence  G Approx. Acreage Hectares (acres x.  4047) Land Description

2 710 287

1 760 308 Comox Land District
All of SEction  22, Tp.9
including all of Lot 131.

Comox Land District
Lot 142, Lot 154 and
section 28, Tp. 9

excluding those por-
tions of Lot 39
within this section.

3 6 4 0 259 Comox Land District
Lot 119 and Lot 120
and the remaining
portion of section 27,
Tp.9.

6 706 286

3

550 223

642 260

NAP  92. F/11  E & MAP 92 F/l4  E

640 25%

Comox Land District
'Lot s.73, Lot s-74
and all of section 23,
Tp. 9 not divided into
Lots.

Comox Land District
All of 5.39, Lot S.38
Lot S.37,  Lot S.59,
Lot s.57, Lot S.58
and Lot 121.

Comox Land District
All of Lot 122, Lot 2 8 , ,
Lot 108 Lot 36, Lot 37,/
Lot 29, Lot 30, Lot 4 0 ,
Lot 44, Lot 35, 2nd Lot
31.

Comox Land District
Those portions of
sections 4 and 5, Tp,
6, not diyided into
Lots
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%P 92 F/l1 E

Approx.  Acrea~!z Hectares (acres x. 4047)-- - -

405 164

9

10

1 3

1 4

15 723

16 683 276

1 7 674 273

415 168

MAP 92 F/11  E and Map 19 F/3.4  E

520 210

663
YIP  92 F/14 E

268

522 211

344

545

139

221

*-------.I

Comox  Land District
All of Lot 33, Lot 38,
Lot 39, Lot fil, Lot 42,
Lot 43, Lot 45 and Lot
3 4 .

Comox Land Digtrict
Block 29,Lot'33  and
Lot 3 2

Comox Land District
All of Lot 19, TLoc  20,
Lot 21, Lot 22, Lot.23,
Lot 24, Lot 25, Lot 26,
and Lot 27.

Comox Land District
All of Lot 197, Lot  198
Lot 199.

Comox Land District
All of Lot 9, Lot 10,
Lot 13, Lot 14, Lot 15,
Lor 16, Lot 17, and
Lot 1 8 .

Comox Land District
All of Lot S.81, Lot 11
and Lot 12.

Comox Land District
All of Lot 7, Lot 8,
Lot 9, Lot 10, Lot 11,
Lot 12, and Lot 13.

293 \Comox Land ,District
All of Lot 1, Lot 2,
Lo
\

3, Lot 4, Lot 5,
Lot , Lot 161 and Lot
167. u

Conox  Land Districy
All of Lot 1, Lot 2,
Lot 3, Lot 4, Lot 5,
Lot 7 and Lot 8.

Conox  Land District
All of Lot 102, Lot 232,
Lot 101 ad th-zt  portion
of section 19, Tp. 6
not d%.vided into Lots.
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Licence r:' Ap~~ox.  Acre~~

18 515

Hecttres( hres  x.  4042 Land DescriDtim

206 Comox Land District
All of Lot 14, Lot 100:
Lot 226 and Lot S8.

19

20

21 640 259

22

23 640 259

24 - 640 259

48i

610

640

196

247

259

25 640 259

Coinox  Land District
All of 123 and Lot 124.

Comox Land District
Section 34, Tp. 7
including all portions
of block 29 falling
within this section.

Conpx Land District
Section 35, Tp. 7
including all portions
of block 29 and Lot
182 falling within
this section.

Comox Land District
All of section 2,
Tp, 4 including all
portions of Block 29
and Lot 182 falling
witbin this section.

Comox Land District
All of section 3, Tp.
4 including all por-
tions of Block 29 and
Lot 182 falling
within this section.

Comox Land District
All portions of
section 4 and 5, Tp.
4 including all por-
tions of Block 29
falling within
these 2 sections, but
excluding those por-
tions falling within
Weldwood of Cmada's
freehold acreage.

Conox Land District
All of section 36,
Tp. 7 includiag all
portions of Block 20
falling witbin this
section.
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Licence I/--

26

Approx.  Acreage

640

Hectares(  acres  x. 4047)

259

27

28

29

30

31

320

640

640

70

130

259

259

28

Land  Description

Comox  Land District
All section  25, Tp.
7 including all pm-.
tions  of Block 29
falling within this
section.

MAP 92 F/14  E and 92 F/14  W

Comox Land  District
All of the southern
4 of section 1, Tp.
4 including all por-
tions  of Block 29

* falling within this
section.

Comox Land District
All of section  31,
Tp.6 including all
portions of Block 29
falling within this
section.

Comox Land District
All portions of _
sections  29,30 and 32
Tp. 6 including all
portions of Block 29
which fall  within
these  sections,  but
excluding all portions
included in preceeding
licence applicat'ion
numbers 17 and 18. _

640 259

Comox Land District
All portions of sec-
tions 19 and 20, Tp. 6
including all portions
of Block 29 falling
'within these  sections,
but excluding all por-
tions  included in
preceding licence
application numbers 14,
15, 17 and 18.

Cornox  Land District
All portions of section
30, Tp. 4 including all
portions of Block 29
which fall within this
section.  '
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Licence  # Approx. Acreage Hectares (acres x. 4047) Land Description

32 640 259 Comox Land District
All portions of
section 31, Tp.4
including all portions
of Block 29 which fall
within this section.

33

NAP  92 F/14 E

640 259 Comox Land District
All of section 29,
Tp. 4 inlcuding all
portions of Block 29
which fall within this
section.

34

35

36 640

37

38

3 9 640 259

640

640

640

640

259

259

259

259

259

.Comox  Land District
All of section 32,
Tp. 4 including all
portions- of Block 29
which fall within this
sectpm.

Comox Land District
All of section 28,
Tp. 4 including all
portions of Block 29
which fall within this
section.

Comox Land District
All of section 33,
Tp. 4 including all
portions of Block 29 _
which fall within this
section.

~Comox  Land District
All of section 20, Tp. 4
including all portions
of Block 29 which falls
within this section.

Comox Land Distr?ct
All of section 21,
Tp, 4 including all
portions of Block 29
included within this
section.

Comox Land District
All of section 17,
Tp. 4 including all por-
tions of Block 29
falling in this sgction.
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.Licence  #

40

Approx. Acreage

640

Hectares(  acres X.  4047)

259

41

42

43

44

-45

4 6

4 7

640

640

640

640

640

640

640

259

259

259

259

259

259

MAP 92 F/14  w
259

Land Description

Comox Land District
All of section 16,
Tp. 4 including all
portions of Block 29
falling in this :
section.

Comox Land District
All of section 8, Tp.
4 including all por-
tions of Block 29
falling in this section.

Comox Land District
All of section 9,
Tp. 4 including all
portions of Block 29
falling in this section.

Comox Land District
All of section 10 Tp.4
including all portions
of Block 29 included
within this section.

Comox Land District
All of section 11,
Tp. 4 including all
portions of Block 29
falling +I this section.

Comox Land District _
All of section 22,
Tp. 4 including all
portions of Block 29
falling within this
section.

Comox Land District
All of section 15,
Tp. 4 including all.
portions of Block 29
falling within this
section.

Comox Land Distract
All-of  section 12,
Tp. 2 including all
portions of Block 27
falling within this
section.

.
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;%cence u &x. Acreqe Hectares (acres X. 4047) Land Description

48 320

49 640

50

51

TOTAL 30,38/acres 12,296 hectares

640

640

130

MAP 92 F/l4  E and 92,F/l4  W

259

259

Mm 92 F/l4  E

259

Comox Land District
All of the east %
of section 1, Tp. 2
including all portions
of Block 27 falling
within this section.

Comox Land District
Campbell River
District Municipality.
All of section 7, Tp.
1.

Comox Land District
Campbell River :
District Municipality
All of section 6, Tb.1.

Comox Land District
Campbell River District
Municipality. All of
section 5, Tp.1.
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EXPLORATION TO DATE

As was stated in the section on History, coal mining was first started

in the Comox coal field in 1888. This mining began in the vicinity of Cumberland

which is located 2 miles south of the Tsolum River property. Mining continued

until the 1950's in this area. These mines were operated by underground methods.

The mines closest to the Tsolum River property are the No. 7, No. 4 and

No. 8 mines. They mined the No. 2 and 4 seams as shown on Map No. 8.

From 1889 until thel950's,  during the operation of these mines,

43 diamond core holes were drilled in the southern area near the Tsolum River

property. Another two were drilled in the central portions and a further 17

were drilled in the northern area near Campbell River (Map No. 8). The core

logs are included in Volume 2 of this report.

In 1975 Weldwood drilled and E-logged 14 rotary holesihthe southern

area, 4 in the central portions and 5 holes in'the north near Campbell River.

Summaries of these holes are also included in Volume 2 and their locations are

on Map 6.

In 1979 Weldwood carried out a further exploration program. It is

not known as tohowmany holes were drilled, nor do we have information on those

holes. However, 3 holes were located in the central portions of the property

during our field reconnaissance. Coal was found in the cuttings at all three

locations.
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In mid-September of 1980, Canadian Island Creek Coal Ltd., carried

our a preliminary one week field reconnaissance of the Tsolum River property.

Field notes are located in Appendix I and all the field outcrops are located

on Map No. 3..

The next stage of exploration in this area will be carried out by

Oxy; probably in late 1981. These holes will be drilled on the Tsolum River

property. Their locations and depths will be described in detail in.the next

section of this report.
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PROPOSED EXPLORATION

The following exploration program will be necessary, not only for the

further evaluation of the Tsdlum River property, but also in order to meet the

'work requirements as set out in British Columbia's coal policy.

The exploration will not begin until the coal licences  have been granted.

This means that it will probably commence in October or November of 1981.

Of course we would be actively engaged in gaining exploration approvals

from the government as well as access rights from the surface land owners 3 or 4

months prior to startup.

The first years work commitment is set at $7.50/hectare  as per the B.C.

coal policy. This would equate to a minimum required exploration expenditure of

$95,000 for the first years work connnitment  on Tsolum  River. If our program exceeds

this amount it is subtracted from the subsequent years work commitments and we

would not have to do work in the 2nd or 3rd years if our first years expenditures

were large enough.

This program would be done in conjunction with the Buckley Bay program to

cut down mobilization and demobilization costs.

The proposal outlined below is an approximate total cost for the size
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of program we would envisage. This program is designed to evaluate the Tsolum

River property so that unprospective acreage could be dropped and also so that

any propsective acreage further. to the east on open crown land could be applied

for.. It would also give us a preliminary reserve estimate, tell us of any

possible structural distrubances and give us a broad insight into the quality of

the coal.

As canbe  seen on Map No. 9, a total of 23 holes and 3 core holes have

been proposed. The core holes could be moved to wherever.,the  best coal was

encountered. The core holes would also be placed so that the seams to be cored

would be as shallow as possible.'

All of the drill holes are placed at the maximum depth required in

order to pass through the entire Comox formation and terminate in the volcanic

basement rocks.

All of the holes are plotted on existing access and are accessible

using wheeled rigs. Downhole  hammer rigs would be most feasible for the program.

They would have to be equipped with casing hammers because of thick gravel deposits

in most areas of the property.

The holes would be E-logged and surveyed in at the end of the program.

Crews would be staying in nearby towns and would be the same crews and

rigs as used on the Buckley Bay program.
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Two rigs would be required and the program should take 2 months working

24 hours per day.

The following is a list of the proposed drill holes as located on Map

No. 9.

Hole
81-1
al-2
al-3
al-4
al-5
81-6
al-7
81-s
al-9
al- lo
al-11
al-12
al-13
al-14
al-15
81-16
al-17
al-18
al-19
al-20
al-21
al-22
al-23

TOTAL
Note 3 core holes at 1200 feet each = 3,600

feet of additional drilling.

Maximum depth (Feet)
1200
1200
1500
1200
1500
1 8 0 0
1 8 0 0
2000
1600
2000
1800
1 5 0 0
1 0 0 0
1 5 0 0
2000
1400
1600
1 8 0 0
1 5 0 0
1600
1800
2000
1500

= 36,800

Total footage of drilling would be a maximum of 36,800 with an

additional 3,600 feet of coring.
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The following is a very rough breakdown of possible exploration

costs:

23 holes for 36,800 feet @ lo/foot
3 core holes for 3,600 feet @ $15/foot
1 logging unit for 2 months
Surveying
Reclamation
Hotel Accomodation
Casing and consumables
Permitting acceds
Mobilization - demobilization
Quality Analysis
Miscellaneous

= 5,000
= 20,000
= 25,000
= 5,000
= 4.000= 10;000
= 40,000

TOTAL $571,000

On top of this $571,000 cost would be expenditures for supervision,

report writing and overhead which could add on another $29,000 which would bring

the total to approximatley $600,000.

This program cost is a rough figure but costs should be in this ball park

with a plus or minus 15%.

After this program we should have a good idea of possible reserve

potential, quality, geology, areas to be dropped and possible areas where we should

apply for more licences.on  the open crown land to the east.

This program would hold the property for about 3 years without any

further exploration work required as per the coal policy. If the property looks

attractive we will follow up with another stage of exploration as soon as possible

in 1982.
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TSOLUM RIVER

Reconnaisance  Field Notes

O.C. 1

O.C. 2

'O.C. 3

O.C. 4

0-C. 5

O.C. 6

0-c. 7

O.C. 8

O.C. 9

Comox Formation - Medium to thinly bedded sandstones. Meduim hard,
fine grained.  weathering buff. Fresh colour greenish to dark brown
Located on the north side of the Oyster river where Crown Zellerbach
forestry road crosses br<dger: Outcrop forms cI;irffs  40 feet in
height and extending over 200 feet laterally. Orientation 550/10°.
(one photos)

Comox Formation - Massive hard fine grained  sandstone. Fresh coTour
is medium grey weathering light grey  green to dark brown. O u t c r o p
extends from O.C. 1 to this point and downstream to O.C. 3. Orientation
and dip of beds stays the same. Excellent outcrop. 55°/120.  d 2 photos)

Comox Formation - Same as O.C. 2. This outcrop extends for another
500 feet downstream. Orientation 55o/lOo.

Comox Formation - Good outcrop located near culvert  on creek which
crosses Crown Zellerbach's lumbering road. Very hard massive sandstone,
fine to medium grained,  fresh colour medium grey  'to rusty weathering
buff to lighti.grey. Stratigraphic thickness is 10 feet and lateral
extent to 60 feet. Orientation 345O/13O.

Haslam  Formation - Silty shales;.fairly  soft weathering light grey to
buff. Fresh colour dark grey. Good outcrop exposed in the bed of a
creek wheret:highway  crosses over bridge. Outcrop extends 100 feet
cl;;;;tream  from culvert and is approximately 5 feet stratigraphically

Beds are flat at O"-lo. Unable to obtain strike.

Haslam  Formation - Same lithology as O.C. 5. Located in creek bed
under water. No orientation possible but looks to be flat lying'.

Haslam  Formation - Same lithology as O.C. 5 and 6. Also flat lying
in creek bed.

Comox Formation - Located near a 1979 Weldwood  drill hole. Coal
chips were observed in the cuttings from the hole. Outcrop is of
fine grained  sandstone which is thinly bedded. Fresh colour is
dark brown weathering,light  tan to buff. Fairly good outcrop.
Orientation is 52o/14Q.

Comox Formation - Located on old forestr road south of 0-C. 8. Same
lithology as O.C. 8. 8Orientation 55O/14 .
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O.C. 10 Comox Formation - Thinly bedded to massive fine grained  sandstone.
Fresh colour is medium grey brown weathering rusty to buff. Thinly
interbedded siltstones also present which has a fresh colour of medium
grey weathering rusty. Located above road on east side in dugout.
Another Weldwood  hole drilled in 1979 is located 200 feet south of
this outcrop. Coal chips are also present in the drill cuttings.
Lateral extent is 60 feet and stratigraphic thickness is 5 feet.
Orientation is 4OoL17O.

O.C. 11 Comox Formation - Medium to thickly bedded sandstones, fine to medium
grained. .Fresh.colour  medium grey brown weathering buff to rusty.
Extends % mile laterally and 10 feet stratigraphically thick.
Orientation 600/11°.

O.C. 12

O.C. 13

O.C. 14

Comox Foramtion - Massive bedded fine to medium grained  sandstone.
No orientation possible. Located beside a 1979 Weldwood  drill hole
with coal chi'ps  intie  drill cuttings.~
Comox Formation - Massive, same lithology as O.C. 12.
Orientation is 46o/6O. Located where road crosses powerline...

Comox Formation - Thin to-medium bedded, fine grained  sandstone.
Light grey.fresh colour weathering buff. Located on oowerlines.
Orientation 4Ool15o.

O.C. 15 Comox Formation - Sandstones. same lithnloov as 0-C 14.  ILocated  on
Powerline. No orientation possible, top massive.

O.C. 16 Comox Formation - Thin to medium bedded, fine grained,  sandstone.
Fresh colour medium grey weathering buff. Small outcrop on lumbering
road just off the powerline. Orientation 45o/15O.

0-c. 17 Formation - Fine grained  sandstone, fairly soft and thin-
to medium bedded. Fresh colour medium grey, weathering buff. Good
outcrop on the Oyster River. Orientation 550/10°.



O.C. 1. Looking to the l1.E. downstream on the Oyster River. Sandstones of the Comox
formation form a cliff dipping at 10' to the northeast.

PLATE 2

O.C. 2. Canyon formed in the Comox formation by the Oyster River. Note exsolution
holes forming in sandstone. Photo looks downstream. Eeds dipping 12 to the
northeast.




















