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The writer was retained by Ingot Exploration Ltd. to supervise a diamond 
drill programme carried out on the Sechelt Carbonate Claims of Candol 
Developments Ltd. 
exploration managers. 

Ingot Exploration Ltd. has been retained by Candol as 

The Sechelt Carbonate Claim Group is composed of the Plain, Till, Zinc and 
Adit 1\1-11 claims, all owned by Candol Developments Ltd. 
located on the Sechelt Peninsula, 6 kilometres north of Halfmoon Bay and 65 

kilometres northwest of downtown Vancouver. Access is by gravelled logging 
roads. 

The property is 

Property Geology consists of northerly elongated pendants of highly altered 
Jervis Group carbonates and volcanics overlying Coast Range diorite and 
quartz diorite. 

High grade dolomitic and calcitic marbles have been known to exist on this 
property since 1969 and, although extensive prospecting and several reserve 
estimates and preliminary feasibility studies have been done since, little 
has been done to promote possible o r  probable reserves into the llmeasuredll 
o r  llprovenn category. 
and shipment by barge is envisioned f o r  this property. 
alternate dolomite sources on the west coast with similar purity. 

Open pit extraction of dolomite with on-site crushing 
There are no known 

This diamond drill program, begun in December, 1986, was initiated to test 
reserves contained in one large dolomite body located on the Plain claim. 
total of 583.08 metres of NQ core was drilled, in a grid pattern, along an 
840 metre road constructed for that purpose. 

A 

As a result of this program 3.5 million tonnes of drill indicated geologic 
reserves of dolomite were calculated with an average purity of 96.7% 

dolomite which places it within the industrial "high puri'i;yql range. 

Other dolomite bodies known to exist on the property remain relatively 
unexplored and unsampled. These may increase current reserve estimates. 



Recommendations for future work programs include preliminary geologic 
mapping (scale = 1: 1000) and sampling of these areas in addition to further 
development of the present project area. 
mapping (scale = 1 : 5001, trenching of unexposed contacts and additional 
drilling and sampling are recommended for further definition of the orebody. 

To this end, detailed geologic 
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The Sechelt Carbonate Group Claims are situated close to the centre of the 
Sechelt Peninsula at 122O 53’ W longitude and 4 9 O  36, N latitude, 
approximately 6 kilometres north of Halfmoon Bay and 65 kilometres northwest 
of downtown Vancouver. 

Geographically located in the Caren Mountain Range, these three claims 
extend from the headwaters of Anderson Creek on the north to include the 
drainage system of Carlson Creek from its initiation to Ciarlson Lake on the 
southeast. The southern boundary of the claim group lies approximately 600 
metres south of the southernmost tip of Carlson Lake. 

The Adit # l -4  claims are located on the west shoreline of the Sechelt Inlet, 
four kilometres east of the Sechelt Carbonate Group. These claims are held 
solely to provide a means of nearby shoreline access to the Carbonate Claim 
Group should such become necessary or expedient at a future date. 

ACCESS 

Access from Vancouver is via the B.C. Ferry system from Horseshoe Bay to 
Langdale (a 45 minute sailing), then northwest along Highway 101 for a 
distance of approximately 31 kilometres to the Trout Creek Road turnoff. 
Trout Creek Road, located 300 metres past (west of) Trout Lake, is an 
improved logging road which accesses a complex system of nointherly trending 
logging roads. This network, combined with several secondary mining roads, 
provides excellent access to most portions of the claim gr’oup. 

Total travel time from downtown Vancouver is approximately 2.5 hours; from 
the town of Sechelt, approximately 25 minutes. 

The claims are accessible by 4-wheel drive vehicle during most of the year 
as the climate is mild. 
during the winter months, however, this is rare. Light to moderate snow 
accumulations, negotiable by 4-wheel drive vehicle, general1.y melt after a 

Heavy accumulation of snow can pose a problem 

- I -  



&i ii I c r k lu, t 

rim 0 5 ic 15 Km ' 

P - ' .  

INGOT EXPLORATION LTD. 

SECHELT CARBONATE 
PROJECT 

I LOCATION MAP .. I 
DRAWN. J.W. I SCALE. I :  250,000 FIG. No. 

DATE.  MARCH,  1987 I BY. CAROL DITSON I 1. 



few days preventing heavy snow build up. 
available should snow ploughing be required. 

Road clearing ec1u:lpment is readily 

As noted previously, the property is accessible by water with the Adit #l-4 

claims providing an eastern shoreline access a want 4 kilometres downhill 
from the claims. It is envisioned that quarried dolomite crushed on site, 
could be economically barged from Sechelt Inlet to a processing site o r  
directly to customers and distributors. 

There is an abundance of resources available in the area that serve to 
facilitate mining exploration and development in addition to aiding any 
future quarry operations. 

A high voltage transmission line (230 KV) crosses the northwest corner of 
the Zinc claim. Timber and water are available for construction on the 
site; labour, materials, equipment, transport and communications are readily 
available at Halfmoon Bay, Sechelt o r  in Vancouver. Adequate accommodation 
is available in the area. 

TOPOGRAPHY 

Relief on the Sechelt Carbonate Claims Group varies from gentle to 
moderately rugged in a series of northerly trending ridges and gullies. 

Steep to near-vertical cliffs comprise much of the western side of the 
Carlson Creek drainage. Elevations range from approximately 457 metres at 
the soutwest corner of the Till claim to slightly above 1,020 metres along 
the eastern edge of the Plain claim. 

Karst topography is evidenced by numerous small lakes, ocoaaional sinkholes 
and dykes which, when observed cutting through a limestone unit, often stand 
a foot or more above the surface of the limestone, attesting t o  differing 
dissolution potentials. 
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Much o f  t h e  claim area is  covered wi th  overburden, ranging i n  depths  t o  over  

20 feet  (Weymark, 19831, some of  which is muskeg-swamp. Most o f  t h e  claim 
area has  been logged and is now covered wi th  a dense secondary growth of 
con i f e rous  and deciduous t imber .  

The Seche l t  Carbonate Group of  minera ls  claims cover  1,359 h e c t a r e s  (3,358 

acres) and c o n s i s t s  o f  t h r e e  modified g r i d  system claims, t o t a l l i n g  53 u n i t s  
o f  25 h e c t a r e s  (61.8 acres) each,  and f o u r  2-post claims of 20.9 h e c t a r e s  
(51.7 acres),  t o t a l l i n g  f o u r  u n i t  equ iva len t s .  

Claims de ta i l s  are i temized below. A claim map is  included as Figure  2. 

P l a i n  
T i l l  

Zinc 
A d i t  1 

A d i t  2 

A d i t  3 
A d i t  4 

T o t a l  

18 
20 

15 
1 

1 

1 

1 

57 
- 

C l a i m  Un i t s  Number 

92 
1,140 

2,007 

1,177 

1,178 

1 ,  179 

1,180 

u n i t s  

A Notice  t o  Group (11 

claims, now known as  

Record Date 

May 31 , 1976 
January 12, 1982 

October 20, 1986 

A p r i l  15, 1982 

A p r i l  15, 1982 

A p r i l  15, 1982 

A p r i l  15, 1982 

Expiry Date 

May 31, 1989 
January 12, 1988 
October 20, 1987 
Apr i l  15, 1987 
A p r i l  15, 1987 

A p r i l  15, 1987 

Apr i l  15, 1987 

018) was f i l e d  on May 12, 1983 a f f e c t i n g  t h e  A d i t  t l - 4  

t h e  "Adit  Group". 

The A d i t  #1 claim does n o t  comprise a f u l l  u n i t  as  a po r t ion  o f  t h e  ground 
s t aked  ex tends  i n t o  t h e  Sechelt I n l e t .  

The claims, s i t u a t e d  i n  t h e  Vancouver Mining Div i s ion ,  are shown on B.C. 
Department of Mines and Petroleum Resources Mineral  C l a i m  Map 92G/12W. 

- 3 -  





HISTORY 

The Sechelt Carbonate Property was originally explored by Rudolph C. Riepe 
with the first claim, the Estelle claim, being staked by hi.m in November, 
1969. Within a year, a further 24 claims were staked by Mr. Riepe (the Nad 
#l-7, Sad 12-7, Helga, Helga West, Sharon, Sharon West, Estelle West, Patty, 
Patty West, Terry, Terry West, Wendy and Wendy West claims). In August, 
1970, the claim group was sold to Peninsula Lime and Magnesia Ltd. and 
later named the Pen Lime Group. 

In September, 1970, Peninsula Lime contracted R. Darney and C. Ikona of 
Pamicon Developments Ltd. to perform preliminary geologic mapping and 
tonnage estimates. Pamicon's report covers two small areas of the property; 
the southeast of the present Plain claim (Peninsula's intended production 
area) and the central portion of the Plain claim (their intended plant 
site). Extrapolating from surface indications, Messrs. Darney and Ikona 
estimated 106,000 tons of combined probable and possible white dolomite 
reserves and 520,000 tons of high calcium limestone. 
Pamicon had assayed revealed the carbonates to be of extreme purity, 
containing less than 1.65 impurities. 
recommended magnetometer surveys, trenching and diamond dri:lling. 

The three samples that 

Pamicon's subsequent report 

A 1970 B.C. Department of Mines and Petroleum Resources G.E.M. report 
indicates that, as of August, 1971, a crusher plant was in place and 
Peninsula Lime and Magnesia had commenced quarrying limestone and dolomite 
to produce stucco chips and slab stone for the building industry. 

In November, 1972, Peninsula Lime forfeited ownership of a. portion of the 
claim block. 
named the MC #l-5 claims. 
claim was allowed to lapse, Mr. Riepe restaked that ground also, naming this 
the Ruby claim. 

This area was subsequently restaked for Rudoslph Riepe and 
In November, 1973, when one further intervening 

The MC-Ruby property was subsequently explored for copper mineralization 
which appeared to be related to carbonate/intrusive contacts and shear zones 
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within the carbonate units. In late 1973, Rudy Riepe combined with Weymark 
Engineering Ltd. to perform aerial and ground geophysical, geochemical and 
geological surveys (assessment report #4803). 

the extent and nature of the sulfide mineralization was recommended. 

Further investigation to test 

There is no further mention of activity on this property until 1976 when it 
appears the emphasis shifted from sulfide mineralization to the carbonates 
as a potential source of magnesium for industry. In May, 1976, Paul Price 
staked the present Plain claim f o r  Rudy Riepe. This claim overlapped much 
of the area of the MC and Ruby claims which were subsequently allowed to 
lapse in 1978. In the interim, J.M. Ashton Associates submitted a 
feasibility report on dolomite processing (1977) and a proposal to establish 
a dolomite grinding plant on the Sechelt Peninsula as a source of magnesium- 
rich fertilizer (1978). 

Sometime prior to November, 1980, Mr. Riepe had acquired mother 21 units of 
ground adjoining the Plain claim on the north and west. 
approached Kaiser Resources Ltd. to determine their interest in optioning 
the property for further exploration and development. Kaiser conducted a 
thorough study of the property's potential for dolomite, I-imestone and peat 
recovery, processing, marketing and transportation to industry. Pertinent 
conclusions from their November 3, 1980 report are outlined herewith: 

He subsequently 

- total indicated and inferred reserves 
dolomite : 117,500,000 tons 
limestone: 27,500,000 tons 

- the dolomite and limestone present on the property are of 
exceptional purity (dolomite 98.32, limestone 99.1% pure) 
a number of products and by-products could be produced at low enough 
cost to compete with, and perhaps undercut, domestic! and world 
markets. 

- 

It was subsequently recommended that Kaiser acquire an option on the Sechelt 
property and a five phase program was set out for its development. 

November 6, 1980, a memo sent from Kaiser Resources t o  R.G. Heers of British 
On 
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Columbia Resource Investment Corporation (B.C.R.I.C.) suggesting that they 

proceed with the development of this property. 
author, neither Kaiser nor B.C.R.I.C. proceeded with the proposed option. 

For reasons unknown to this 

During 1982, the present Till and Adit 1/1-11 claims were staked by R. Riepe 
and the 21 units to the north and west of the Plain claims (Zinc and Base 
claims) were restaked by Constance E. Vodden acting as agent for herself. 

On March 3, 1983, a legal sale agreement affecting the Plai.n, Till and Adit 
111-4 claims was executed between Rudolph Riepe and Candol Developments Ltd. 
and Candol subsequently undertook to explore and develop the Sechelt 
Carbonate prospect. Weymark Engineering Ltd. submitted a "Primary Reportll 
(April 6, 1983) to Candol in which they recommended a two phase program to 
include 5,000 feet of diamond drilling to further test the copper-lead-zinc- 
silver potential of the property. In May, a proposal for development of the 
Sechelt Industrial Mineral Project was submitted to Candol by D.R. Hjorth, 
P.Eng. and shortly thereafter (September, 19831, Wright Engineers Ltd. 
submitted a second I'Primary Reportf1 with respect to the carbonate potential 
of the property. 
purity (average 97.28%) and having considerable lateral continuity at 
surface. Wright Engineers recommended a program of diamond drilling and 
bulk sampling combined with market research to establish current and 
projected demands for potential products and by-products. 

Their sampling indicated the dolomites to be of high 

In September, 1983, Candol made application to the B.C. Ministry of Lands, 
Parks and Housing for land leases for the purpose of quarrying limestone and 
dolomite and for the establishment of docking facilities t o  allow for barge 
shipping of the carbonates. 

In February, 1985, Candol commenced an eight hole diamond drilling program. 
A total of 840 metres of NQ core was drilled and logged. 
percent of the core was assayed and found t o  be re1ativel;y pure carbonate. 
Most of the unassayed rock consisted of intrusive dykes ranging in thickness 
from 0.1 to 0.6 metres (Bechtel, 1986). 

Seventy-nine 
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In March, 1985, Candol amalgamated with Ingot Resources Ltd. to co-venture 
in further development of the Sechelt property. There is no corporate o r  
other relationship between Ingot Resources Ltd. and Ingot Exploration Ltd. 
or  its parent corporation, Ingot Management Ltd. 

A short program of geologic mapping was commenced in September, 1985 by 
Carol Ditson. A small area located less than a kilometre t o  the south of 
the 1986 drill project area, in the vicinity of Peninsula L,ime and 
Magnesia's workings, was mapped on a scale of 1:lOOO to identify the 
boundaries of the calcite in that area. 

During February, 1986, Bechtel Inc. was contracted by Candol to visit the 
property and review existing data in order to assist in planning the next 
stage of exploration and development (Bechtel, 1986). Bechtel recommended a 
two phase program of market evaluation and exploration (ftResource 
Assessmenttt) to be conducted concurrently. The suggested exploration 
program consisted of detailed geologic mapping to be followed by a 1,000 
metre drilling program, seismic surveying to measure over'burden depth and 
bulk sampling f o r  process tests. 

In August, 1986, the Zinc and Base claims owned by Constance Vodden, lapsed 
and in October most of that area was restaked for Rudy Riepe as the Zinc 
claim. 

The subject diamond d r i l l  program commenced December 8, 1986. 
of this program will be dealt with in another section of this report. 

The details 

On December 15, 1986, a Bill of Sale was recorded in the office of the 
Mining Recorder, Vancouver Mining Division, transferring a11 interest in the 
Plain, Till, Zinc and Adit f l - 4  claims to Candol Developments Ltd. 

REGIONAL GEOLOGY 

The Sechelt Peninsula is situated at the western edge of the Coast Plutonic 

Complex, a geologic province of the Canadian Cordillera. The Coast Plutonic 
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Complex bounded on the east by the Intermontaine Belt and on the west by the 
Insular Belt, is a northwesterly trending belt consisting primarily of 
granodiorite and quartz diorite, with diorite concentrations in the west 
(Roddick, 1976). 
time as a succession of intrusions rather than as a single unit, dating of 
these rocks is a complex issue. Ages are generally considered to range from 
late Jurassic-early cretaceous in the west to Eocene in the east. 

As the Coast Mountains were emplaced over' a long period of 

Scattered across the Complex are elongate, northwesterly trending pendants 
of older sedimentary and volcanic rocks of various formations which lie 
unconformably atop the plutonic rocks. These "pendants" have been 
metamorphsed and intruded by later dykes. 
bodies could be remnant synclinal elements, the most deeply downfolded 
portion of an iscoclinally folded magmatically invaded roof (Bacon, 1957). 

It is thought that many of these 

Metamorphism in the Coast Plutonic Complex ranges from sub--greenschist to 
the highest Amphibolite grade (Roddick, 1976). 

PROPERTY GEOLOGY 

The volcanic and carbonate units present on the Sechelt Carbonate property 
have been considered by various authors as belonging to the Gambier Group of 
lower Cretaceous age (Roddick, Muller & Okulitch, 19761, the upper Triassic 
Karmutsen formation (Roddick & Woodworth, 1979) and the Jervis Group (Bacon, 
19571, to name a few. 
Peninsula had been accomplished, Bacon in 1957 used Jervis Group to include 
all rocks of pre-batholithic age. 
contradictory and, as all previous writings on the subject property refer to 
Jervis Group, it is considered appropriate to continue with this usage. 

As very little inland mapping of the Sechelt 

Inasmuch as subsequent correlations are 

Jervis group volcanics and carbonates occur as northerly trending, elongate 
roof pendants sandwiched between and resting unconformably over late 
Jurassic/early Cretaceous Coast Range diorite and quartz diorite. 
dating andesite dykes cut all of the foregoing. 

Later 
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Although geologic mapping has been performed on the property, it has been 
confined to very localized areas. The only detailed mapping of carbonate 
units was accomplished in 1985 by the writer who mapped a small area of 
calcitic carbonate rock approximately 2 kilometres south of the drill area 
reported here. 

Plan view geology of the 1986 drill project area (Figure 5 of this report) 
is compiled primarily from information obtained from drill core. Surficial 
mapping will be necessary, when snow cover permits, in order’ to confirm 

surface contacts. 

A large, northerly trending body of dolomite has been outlined, ranging from 
30 - 80 metres in width and extending for a distance in excess of 500 
metres. The dolomite is bounded on the west by a narrow, continuous band of 

mixed dolomite and calcite. East of the dolomite, calcite predominates. 

Two narrow, discontinuous bands o r  pods of calcite have been identified 
within this dolomite body. The first, visible on surface just north of 
drill hole 92P86-7, is not seen in drill core. 
drill core in drill hole 85-5 and may or may not outcrop on surface. 

The second is present in 

The dolomite is cut by a large northwesterly trending andesite dyke, ranging 
in thickness from approximately 2 to 20 metres at surface. 
southern portion of this dyke appears to follow the southeastern boundary of 
the dolomite. 

The wider, 

Intrusions are generally more massive and closer to surface on the northerly 
and narrowest portion of the dolomite body, but become sparse, narrow 
fingers south of the large andesite dyke discussed above. 

A second body of dolomite is present in the drill area, seen outcropping on 
surface and in fault contact with calcite at the end of drillhole 92P86-13. 
the extent of this body is unknown and requires further exploration. 
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LITHOLOGIES 

Lithologies present on the claim group are discussed herewith. 
preparation and petrographic analysis was performed on most rock units by 
Vancouver Petrographics Ltd. whose findings are included in the following 
discussion. Vancouver Petrographics' report comprises Appendix rtCtt of this 
report. 

Thin section 

Calcitic Marble 

Fine to course grained marbles, varying in color from white to medium grey, 
are commonly finely and consistently banded. Microscopic work revealed that 
the presence of an opaque mineral (graphite?) along seams, combined with 
recrystallization of calcite along these seams, is most likely responsible 
for the banding seen in hand sample. 

Mineralogically, these marbles were found to contain minor amounts of 
serpentine, dipside, olivine and talc, often present as pods within 
conformable banding giving the appearance of an augen gneiss. 
opaque minerals (pyrite, graphite?, magnetite?) are also present. 

Traces of 

Evidence indicates that at least some of these calcitic marbles were 
originally ultramafic rocks, subsequently serpentinized, then later 
metasomatically altered to calcite with a large input of calcium at the 
ex3ense of magnesium (Payne, February, 1987). The accompanying loss of 
magnesium may have played a role in the formation of dolomitic marbles also 
present on the property. 
content of these marbles is indicative of a depositional environment. 
However, no other rock units of recognizable sedimentary origin have ever 
been found on the property and this question may remain unresolved. 

An opposite opinion suggests the high graphitic 

The Calcitic marbles show very little obvious response to stress. 
Occasionally banding is contorted to migmatitic proximal t o  an intrusion. 
Some faulting is evidenced by seams of increased to pure graphite 
which motion has occurred. 

along 
It is the author's belief that; banding in the 
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marbles is a direct result of regional stresses. The graphitic, 
recrystalized seams are very likely bands along which pressure solution has 
occurred and fluids have subsequently migrated. Banding in calcitic marbles 
parallels response to regional metamorphism (i.e. lineations and foliations) 
observed in other rocks on the property. 

Field explosures of calcite have rounded, often pitted surfaces resulting 
from dissolution. Weathering rind, when present, is white. 

Dolomitic Marble 

These fine to medium grained marbles are most often a mottled light to 
medium grey color, although massive white dolomite is also present on the 

property. The common mottled, occasionally brecciated appearance results 
from the presence of numerous, thin anastomosing veinlets, usually dark grey 
in color (graphite?) that cut the marble in many directions. Light colored 
stringers of dolomite and calcite are also common. 

Compositionally, the magnesium content of the dolomite is variable. Assays 
ranged from a rare low of about 35% MgC03 (16.8% MgO) to a high of 41.82% 

MgCO3 (20.00% M g O ) .  

this d r i l l  program was 39.09% MgC03 (18.68% MgO). 
Average magnesium content of the dolomite identified in 

The dolomitic marbles, when subjected to regional stress, tend to deform 
cataclastically. Brecciation is common along faults; abrupt, numerous 
single glide surfaces with dissimilar appearing material on both sides is 
characteristic of faulting, as compared to wide shear zones seen in calcitic 
marbles. 

Dolomite outcrops have an extremely rough, almost botryoidal appearance from 
preferential dissolution along multi-directional veining :systems. Weathered 
surfaces are tan colored. 
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Fine to medium grained, often cherty, greenish-grey dyke rock is often 
porphyritic. 
combinations and vary in number and size from one exposure to another. 
groundmass is also composed of plagioclase and hornblende. 

Phenocrysts are plagioclase laths or plagiocl.ase hornblende 
The 

Chlorite and epidote are commonly present as alteration products resulting 
from greenschist facies metamorphism, however, relatively unaltered grey 
andesites are also found on the property and most likely represent a younger 
intrusive event. Stringers containing calcite, epidote and minor quartz 
commonly cut the andesites in one to three directions. 

Andesitic dykes range in thickness from a few inches to several metres. 
Unaltered andesites have been observed cross cutting all other lithologies 
on the property. 

Andesite dykes generally show a great deal of linearity and lateral 
continuity. Where they intrude calcitic marble, they are generally 
concordant with banding. In addition, andesite bodies often follow 
dolomite/limestone contacts. Andesites for the most part, appear to have 
intruded passively as contacts with other lithologies are abrupt and usually 
devoid of thermal alteration effects. 

Basalt 

This dark grey massive rock is composed of plagioclase, chlorite, augite and 
rare olivine with tremolite scattered throughout as a result of greenschist 
metamorphism. Texturally, this rock is variable ranging from slightly 
inequigranular to porphyritic; phenocrysts, when present, are plagioclase 
and pyroxene. Thin, subparallel veinlets include quartz and pyrite. 

Basalt, as seen in drill core, is associated only with the carbonate units, 
paralleling and cutting calcitic banding at an angle. Contacts measured in 
drill core suggest that swarms of these bodies converge at; depth, indicating 
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them to be shallow dykes rather than volcanic flows. 
vesiculation supports this likelihood. 

Absence of 

Basalt, in hand specimen, is extremely difficult, often impossible to 
distinguish from fresh andesite as olivine is seldom a constituent. 
mafic phenocrysts are present and identifiable as pyroxene (augite) the rock 

is a basalt; if phenocrysts are amphibole (hornblende), it, is an andesite. 
Both however, commonly contain only plagioclase phenocrysts necessitating 
microscopic work for identification. 

If 

Amphibolite 

These dark grey, fine to medium grained rocks are composed primarily of 
hornblende and plagioclase with minor biotite, altering to chlorite. A 

vague foliation is present in hand specimen, resulting from segregations of 
plagioclase and hornblende/biotite in bands (Littlejohn, ,1987). Fine 
calcite veinlets, carrying a variety of accessory minerals, tend to parallel 
the foliation. Narrow stringers of acicular tremolite are also present. 

Sulfide composition of these rocks tends to exceed that of other lithologies 
on the property, varying up to 10% in drill core. The su:Lfides present were 
mainly pyrite and pyrrhotite with traces of chalcopyrite and ilmenite. 
Pyrrhotite and ilmenite are most likely responsible for the spotty magnetism 
present in hand specimen. 

Aaphibolites were observed only in the bottom half of dri:Ll hole #14 and 
have never been identified on surface, therefore, their mode of occurrence 
is somewhat uncertain. Vancouver Petrographics believe them to be 
metamorphosed volcanics but whether they were surface flows or  shallow 
intrusions is unknown at present. 

Metavolcanics 

These are highly altered, often colorful assemblages of silicate minerals, 
found to contain variable amounts of diopside, garnet, potassium feldspar, 
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tremolite, plagioclase, chlorite, sericite, various accesxwry minerals and, 
usually, a few percent pyrite. 
almost entirely of pinkish-brown garnet of no apparent va.lue. 

A few sections of drill core were composed 

These are massive, fine grained (often cherty) rocks with no apparent 
texture and a mottled appearance resulting from patchy accumulations of 
mineral constituents. 

Metavolcanics appear over a diverse scale, ranging from pods and stringers 
of a few centimetres dimension to veins (pods?) up to and possibly exceeding 
10 metres. Contacts are generally very irregular (wavy) although seldom 
gradational. Often patches of calcite occur within metavolcanic 
assemblages. It is interesting to note that very large metavolcanic bodies 
are often directly adjacent or proximal to a significant fault. 
indicate that these skarn-like assemblages have been formed by the 
alteration of carbonates by siliceous fluids moving along fault zones. 

This may 

Although this assemblage is suggestive of a skarn environment, it can also 
result from strong calcium-carbonate metasomatism of intermediate to mafic 
volcanic suites at fairly high temperatures and pressures (Littlejohn, 

1987). 
most other rocks on this property, the volcanic origin is likely and 
textures often appear to support this hypothesis. 
metavolcanic assemblage from drill hole 92P86-14 appears to be overprinting 
diorite; a few tlpatchestt of apparent diorite were observed, fading into the 
diopside assemblage. 

As carbonate alteration was observed in thin section analysis of 

A small portion of the 

Diorite 

f 1 Medium to course grained diorite is composed predominantly gioclase 
with tremolite, potassium feldspar and epidote. Calcite, sphene, apatite 
and sulfides are present as trace elements. Tremolite and calcite are 
believed to have replaced original hornblende; epidote and K-spar are also 
present as alteration products. 
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31 

This diorite is somewhat inequigranular, indicating a poewtble sub-volcanic 
origin. It has been suggested from petrologic work that the diorite may be 
related to the relatively unaltered basaltic and andesiti.c intrusions 
discussed previously. Andesite/diorite cross cutting relationships indicate 
that andesite is younger, however, diorite and basalt could well be related 
to the same intrusive event. They have undergone the same type and degree 
of alteration and have not been observed together in field o r  drill core. 

Quartz Diorite 

Quartz diorite was not seen in drill core, although it is present on the 
property to the immediate south of the present drill area. 

Petrologic work was not performed on quartz diorite. 
showed these diorites to consist of plagioclase, potassic Peldspar, quartz 
and biotite which has been extensively replaced by chlorite. Sulfides are 
present in minor amounts. 
Texturally, these rocks are medium to coarse grained and often show a slight 
foliation o r  gneissosity which parallels banding in calci.tic marbles. 
Crenulated biotite was observed at one outcrop. 

Hand specimen analysis 

ALTERATION 

Alteration on the Sechelt Carbonate property is extensive and usually 
pervasive, with several stages of metamorphism having occurred. 

Petrologic evidence indicates that the calcitic marbles examined were 
originally ultramafic rocks which were serpentinized and later 
metasomatically altered to calcite (Payne, 1987). Littlejohn indicates that 
the altered volcanic rocks he studied could also have resul.ted from calcium 
carbonate metasomatism of intermediate to mafic rocks under relatively high 
temperatures and pressures. 
these rocks suggests metamorphism to amphibolite facies under conditions of 
hydrostatic stress, ite. sea floor burial, Serpentinization of the 

Mineralogic assemblage and lack of fabric in 
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ultramafic assemblage most likely occurred under the same conditions, 
perhaps even liberating the CaC03 responsible for altering the volcanics. 

The next stage in the alteration history of these rocks is the pervasive 
calcium metasomatism of both the resultant serpentine and diopside/garnet 
assemblages. As there exists evidence (samples 92P86-11-150 and 92P86-10- 
386) of later greenschist metamorphism overprinting marble, it appears 
likely that ca-metasomatism occurred during burial. This reaction, which 
requires a large input of calcium and releases magnesium %o the system, may 
also account for dolomitization by trapped magnesium. 

Greenschist metamorphism, occurring at lower temperatures and pressures than 
amphibolite facies, overprints the above rocks in addition to affecting most 
other rocks on the property. This stage of retrograde metamorphism 
represents mineralogic adjustment to shallowing depths of burial caused by 
uplift of the newly formed Coast Plutonic Complex. Epidote and calcite 
appear with quartz and pyrite in patches and veinlets; ch:torite and 
tremolite replace mafic minerals. 
Lastly, regional metamorphism from east-west directed stresses has resulted 
in a north-south trending fabric in many of the rocks present on the 

property, i.e. banding in calcitic marble and foliation in quartz diorite 
and amphibolite in addition to small scale shearing and major faulting. 
Dolomitization may also have occurred concurrently as a direct result of 
regional stress (Wanless, 1979). 

MINERALIZATION 

Although portions of this property have been explored for economic grades of 
base and precious metals (copper, lead, zinc and silver), Weymark 
Engineering Ltd. (1983) found such mineralization to be confined to 
intrusive contacts with carbonate and metavolcanic units. 
therefore, not serve to complicate open pit mining of carbonates. 

They should, 
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Sulfides observed in drill core were primarily pyrite with some pyrrhotite 
and very minor chalcopyrite and ilmenite. Pyrite is present throughout as 
fine cubic disseminations, although in both calcitic and dolomitic marbles 
these disseminations are very rarely more than a trace and should not pose 
any contamination problems. 
width, of high pyrite content were, however, observed within the calcite 
units in drill core. 
conformable to banding. 
in association with serpentine as blebs and stringers. The pyrite content 
is relatively minor (less than a few percent) except in a .5 metre section 
from drill hole 92P86-8 which contained up to 10%. 

these occurrences is unknown but is not extensive as they were not 
correlatable between drill holes. 
observed example of vein sulfides. Small veins and stringers cutting 
dolomite consisted of sphalerite, pyrite, chalcopyrite and a fine needlelike 
silvery mineral, possibly Jamiesonite or  boulangerite. Thi.s occurrence was 
limited and not observed elsewhere. 

Three narrow bands, less than . 3  metres in 

All were associated with high silica content and were 
In dolomitic marble pyrite is occasionally present, 

The lateral extent of 

Drill hole 892P86-13 was the only 

STRUCTURE 

Attitudes on the Sechelt property, as discovered from previ.ous mapping, are 
not readily obtainable due to scarcity of outcrop. Attitudes consist of 
banding in calcitic, sometimes dolomitic marbles, and foliations in 
amphibolite, altered andesite (volcanic greenstone) and quartz diorite. 

A t  first glance, all attitudes appear roughly parallel, averaging north- 
south and dipping steeply to the east. 
greenstone generally strike north to slightly northeasterly, not concordant 
with quartz diorite which is foliated in a northwesterly di.rection. Quartz 
diorite folia appear to parallel the trend of major faulting in the area. 

On closer examination, marble and 

Banding in calcite appears to adjust readily to stress, veering in a 
northwesterly direction when in contact with large intrusions. 
d r i l l  hole 92P86-13, t h e  common banding a t  4 5 O  ( t o  dril l  core axis) is 

In diamond 
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ril 

overprinted with a second set of vague, spotty banding at 30°, most likely 
conforming to the trend of an adjacent fault. 

Examination of drill core indicates that carbonate/intrusive contacts are, 
with little exception, near vertical. In spite of this, when seen in planar 
view, geologic contacts parallel carbonate banding in only the most general 
sense, with narrow dykes often cutting banding indiscriminantly. Calcite is 
sometimes seen to have a contorted, mylonitic appearance proximal to 
intrusive rocks, however, contacts are most often clean with marbles 
appearing undisturbed by the intrusion. This may be attributable to 
realignment of banding resulting from regional stresses following the 
intrusive event. 

Examination of drill core indicates that faulting, at least in the drill 
project area, is more extensive than indicated from surface mapping to the 
south. Extensive overburden, which may in part result directly from 
faulting, does serve to hinder tracing of surface indications. 

Lineaments seen in map view (interpreted as faults) combined with faults 
mapped to the south, indicate faulting in a predominantly northwesterly 
direction (160O - 165O) with a few faults directed slightly to the 
northeast, 300 from the first set. 
extend for distances exceeding 100 metres; a few faults have also been 
correlatable between drill holes over distances of approximately 100 metres. 

Surface lineaments are often seen to 

Calcitic and dolomitic marbles respond,differently to shear stress. 
Calcite, by far the more ductile, tends to form fairly wide shear zones 
ranging from a few inches to a few metres in thickness. 
comprise up to 90% of the shear with calcite becoming "smeared out" along 
the direction of movement giving the appearance of veins. 
dolomite, by far more numerous than in calcite, exhibit a typical brittle 
response to stress. 
different dolomites in contact with each other. Narrow (1.ess than 2 
centimetre) zones of brecciated dolomite and clay often accommodate 
movement. Inactive brecciated shears can become recemented by dolomite; in 

Graphite can 

Shears in 

Clean breaks frequently place two qui.ta visually 
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d r i l l  ho le  92P86-8, one such hea led  s h e a r  a t  2 5 O  (angle  t o  c o r e  a x i s )  was 
superimposed wi th  an  uncemented b r e c c i a  a t  400, i n d i c a t i n g  a change i n  t h e  
r e g i o n a l  stress regime. 

Shear  zones o f t e n  fo l low l i t h o l o g i c  c o n t a c t s ,  however, do no t  appear  t o  

always be t h e  cause of such con tac t .  
s i l i ca  breccia, was c o r r e l a t a b l e  between d r i l l  h o l e s  8 anti 11. 

One unique shea r  zone, con ta in ing  a 

D i r e c t i o n  of  motion and amount o f  o f f s e t  a long  f a u l t s  and s h e a r s  has n o t  
been reso lved  from d r i l l  co re  and can only  be guessed a t  from topographic  

i n d i c a t i o n s .  S u r f i c i a l  mapping w i l l  be necessary  t o  r e so lve  t h i s .  One 
f a u l t ,  which l i k e l y  c o r r e l a t e s  between d r i l l  ho le s  10 and 13, appea r s  t o  
have a large r o t a t i o n a l  component as banding and c o n t a c t s  shal low 

cons ide rab ly  t o  t h e  east of  t h i s  shear. 

1986 DIAMOND DRILL PROGRAM 

P r e p a r a t i o n  f o r  t h e  d r i l l  program began i n  e a r l y  December,, 1986 w i t h  840 
metres o f  road bui lding.  F ive  d r i l l  s i t e s  were placed a t  100 metre 

i n t e r v a l s  a long  t h i s  road,  t h e  first be ing  38 metres from the  s t a r t i n g  

po in t .  
be r e a d i l y  suppl ied  t o  t h e  d r i l l .  

Four l a r g e  ho le s  were a l s o  dug by excavator  from which water could 

D r i l l i n g  commenced on December 12, 1986 and cont inued through January 21, 
1987 wi th  a two week break f o r  t h e  hol idays .  
hour  s h i f t  per  day. 

d r i l l .  A t o t a l  of 583.08 metres (1,913 fee t )  of NQ core  was d r i l l e d  w i t h  

d i p  a n g l e s  ranging between 400 and 450. 

t a b u l a t e d  below. See Figure  5 f o r  d r i l l  h o l e  l o c a t i o n s .  

Two d r i l l e r s  worked one ten- 
The d r i l l  used was a s k i d  mounted Lorigyear 38 diamond 

Details o f  t h e  s i x  d r i l l  h o l e s  are 
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Hole 
Number 

92P86-7 
92P86-8 
92P86- 10 
92P86- 1 1 
92P86- 13 
92P86- 14 

Length 
(feet) (met res ) 

30 3 92.35 
348 106.07 
4 35 132.59 
2 30 70.10 

372 113.39 
225 68.58 

1,913 583.08 

Azimuth 
(Corrected 
Magnetic) _Iaclina tion 

900 4 30 
270' 42O 

850 410 
27 00 450 
goo 400 
270° 400 

Although 14 drill holes, divided among the five drill sites, were initially 
planned and prenumbered, only six were completed in this program. The rest 
are scheduled for completion later in 1987. 

A D-4 Caterpillar was kept on site at all times and a D-6 was readily 
available to clear roads of snowfall if required. 
back pressure to the drill rig as the shallow angle holes often caused the 
drill to back away from the direction of drilling. 
required to move the skid mounted drill from site to site in addition to 
hauling the drill core to the main road as the newly built one was seldom 
driveable due to mud conditions. 
An assistant was hired to assist in drill core transport and sample 
splitting/bagging. Once drill core had been removed from the site, it was 
transported t o  a dry, suitably lit area for logging, usually Candol's large 
combination core shack/equipment storage A-frame structure located in a 
locked compound a few kilometres southwest of the drill project area. 
core was logged in Candol's office in Sechelt. 
appropriate legend of symbols and abbreviations, are included in this report 
as Appendix "AT1. 

The D-4 was used to apply 

This Cat was also 

Some 
Core logs, along with the 

Samples for assay consisted of 10 foot (3.048 metre) intervals of carbonate 
rock only. Intrusive rocks and a few sections of obviously impure, pyritic 
carbonates were excluded from assay. 
noted on core logs. 

Assay and exclusion intervals are 
All core was split, then samples were bagged and taken 

- 20 - 



to Bondar-Clegg & Co. Ltd. in North Vancouver where they were assayed for 

mco3 and Cac03, 
IIBn of this report, 

The assay results and analytical method comprise Appendix 

Samples from drill hole 13 were combined into composite samples consisting 
of 30 feet per composite. For all other drill holes, 10 foot samples were 
assayed separately, except hole 14 which was not assayed due to insufficient 
lengths of carbonate. 
composite samples. 

A total of 86 samples was assayed, including the 8 

Upon receipt of the initial assay results, a composite dolomite sample was 
made from three representative dolomite samples each from each of drill 
holes numbers 8, 11 and 13 and was then assayed for minor metals. 
results of these assays are shown separately in Appendix W1.  

The 

In addition to the above, fourteen samples of various lithologies were 
collected and sent to Vancouver Petrographics Ltd. in For t  Langley, B.C. 
for petrologic analyses from thin sections also prepared by them. Their 
reports, dated January 9, 1987 and February, 1987, constitute Appendix llC1l. 

All drill core are stored in Candolls core shack, located on the property. 
Assay pulps and sample rejects have been retained for storage at Bondar- 
Clegg, North Vancouver. 

In view of the fact that no surficial mapping has been done in the area 
presently under investigation, lithologic contacts shown in Figure 5 are a 

projection of the contact angle seen in drill core, correlated between drill 
holes and modified by topgraphic considerations. 
program was utilized in conjunction with data from the 1985 drill program to 
compose a planar view of geology and aid in ore reserve estimates. 

Data from this drill 

Cross sections were constructed from drill core data for all 1986 drill 
holes as well as for  1985 holes C85-5, 6 and 7. 
herein as Figures 4a through 4i of this report. 

These sections are included 
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DISCUSSION OF SAMPLING RESULTS 

Of the 86 samples assayed as a part of this program, 41 samples were 

doiomite from drill holes 92P86-8, 10, 11 and 13. Average MgC03 and 
dolomite purity are tabulated below for the applicable 1986 drill holes as 

well as for holes 85-5, 6 and 7 of the 1985 program. 
program are included as they are instrumental in definition of ore reserve 
calculations for the subject dolomite body. 
and assay results comprise Appendix "Dft .  

Results of the 1985 

The applicable 1985 drill logs 

Drill Hole 
Number 

92P86-8 
92P86- 10 

9 2 ~ 8 6 -  1 1 

92P86- 13 
92P85-5 
92P85-6 

92P85-7 

Number 
Dolomite 
Samples 

20 

5 
8 
8 

24 

28 

6 

40.17 19.2 

35 30 16.9 
36 96 17.7 
39.10 18.7 
40.61 19.4 
41.76 20.0 

41.07 19.6 

Average 
l?urity 

96 95 
95.73 
94.16 
98.01 
95.52 
97.68 
97.76 

Overall average f o r  the 99 samples above is 40.19% MgC03 (19.2% MgO) content 
with a 96.7% purity. 

95%. 
for high class purity is hole 921386-11 which lies in a much intruded and 
faulted narrow neck of dolomite which is not recommended f o r  an open pit 

mining operation. 
within the recommended pit area, can individually and co1:lectively be 
defined as being of high purity. 

This exceeds the "high classff purity lower limit of 
The one drill hole which does not individually exceed the definition 

Drill holes 92P86-8 and 85-5, 6 and 7 ,  which all lie 

CONCLUSIONS 

Study of the data acquired in the 1985 and 1986 drill programs have 
indicated the following: 
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- An elongate body of dolomitic marble, over 500 metres long and 
having an average width of 55 metres, has been outlined to a depth 
of 50 metres. 
This ore body contains approximately 1,360,000 cubic metres of 
dolomite, representing in excess of 3.5 million tonnes of dolomite 
on a drill indicated geologic reserve basis. 
Average purity of these reserves is 96.7%, well above the accepted 
llhigh class" purity lower limit of 95%. Average MgC03 content was 
40.19%. 

- 

- 

- North of drill hole 92P86-8, the dolomite unit narrows, is shallowly 
intruded and cut by faulting, making it unsuitable for an open pit 
mining operation. 

- The wider, southern portion of this dolomite, however, contains 
approximately 1,000,000 cubic metres of dolomite, in excess of 2.9 
million tonnes of drill indicated reserves. 
A second dolomite body is present on the northern portion of the 
project area, in fault contact with calcite at the end of drill hole 
92P86-13. The extent of this unit is, at present, unknown. Where 
tested, this dolomite unit proved 90 metres of depth and of very 
high purity and could, very likely, provide additional reserves. 
Other dolomite bodies are known to exist on this large property but 
remain relatively unexplored. It is extremely likely that one or 
more of these will provide additional reserves. 

- 

- 

RECOMMENDATIONS 

Definition of 1986 Work Area: 
- 4,500 metres flagged, brushed lines (E-W) 

- at 50 metre intervals with 25 metre stations 
- 600 metres cut baseline (N-S) 
- Detailed geologic mapping (scale 1:500) 

- 20 man days, Report, Drafting 

$ cost 

4,500 
1,000 

8,500 
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$ cost 

- Road building 
- minimum 400 metres along west side of dolomite 

body with 4 drill sites 
- Diamond Drilling (approximately 2,200 feet) 

- fill in on east side of dolomite (planned 
holes 2, 4 ,  5) approximately 1,000 feet 

- drill west side of dolomite (3-4 holes) 
approximately 1,200 feet 

- Trenching to define dolomite contact where covered with 
overburden and not subsequently exposed by road building. 

Further Exploration: 
- Preliminary reconnaissance geologic mapping (scale 1:lOOO) 
to locate and define dolomite bodies on other parts of' 
property (30 days). 

- Sampling of dolomite from other parts of property. 
- Percussion drilling of northern and southern dolomite 
zones for additional tonnages (20 holes). 

Topographic Map Preparation: 
- 1:500 scale, map sheet 4 and 6 only 

---------.- _. . 

.. -.. 

u C&ol I. Ditson- 

5,500 

84,000 

5,000 

10,000 

3,000 

30,000 

1,500 

153,000 
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APPENDIX "B" 

A S S A Y S  AND A N A L Y T I C A L  METHOD 



ANALJTICAL METHOD 

Calcium Carbonate (CaCO3) 

A .5 gram sample is dissolved in hydrochloric acid, boiled, treated with 
ammonium hydroxide, then filtered. The filtered residue is discarded and 
the filtrate is boiled to remove excess ammonium hydroxide. 
is precipitated by addition of ammonium oxylate, then filtered. 
oxylate is combined with dilute sulfuric acid and titrated with potassium 
permanganate. Sample is dried, weighed and calculated fold calcium 
carbonate. 

Calcium oxylate 
The calcium 

Magnesium Carbonate (MgCO3) 

A .2 gram sample is digested in a standard solution of hydrochloric, nitric 
and perchloric acids and boiled till fumes are given off. The sample is 
then cooled, reboiled with hydrochloric acid and tested for MgCO3 using an 
atomic absorption spectrophotometer. 
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PETROLOGIC REPORTS 

Vancouver Pe t rog raph ics  Ltd.  
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JAMES VINNELL. Manager 

JOHN G. PAYNE. Ph. D. Geologist 

Report  for :  C a r o l  Di t son ,  
2 0 2  - 1 9 1 0  W e s t  6 th  Avenue, 
VANCOUVER, B.C.,  8 6 J  TRY 

copy and i n v o i c e  to:  
Ingo t  Explora t ion ,  
Box 10326, P a c i f i c  C e n t e r  
2400 - 609 G r a n v i l l e  S t r e e t  
VANCOUVER, B.C. ,  V74 1G5 
a t t n :  Malcolm Fraser 

P.O. BOX 39 
0087 NASH STREET 
FORT LANGLEY. 6.C. 
VOX 1JO 

P H O N E  (604)  888-1 323 

Invoice  6298 
February 1987 

Samples: 92P86 series: 10-386, 11-150, 11-175 
Quarry 

Summary and Discussion:  
A l l  samples ( i n c l u d i n g  t h e  t h r e e  from t h e  prev.f.ous s tudy  [Inv.6247] ) 

r e a c t e d  qu ick ly  w i t h  d i l u t e ,  c o l d  HC1, i n d i c a t f n g  t h e  presence of 
calci te .  Although some h i g h e r - r e l i e f  ca rbona te  w a s  p r e s e n t  l”n some 
samples,  it w a s  tested by exposure of t h e  t h i n  s e c t i o n  t o  d i l u t e ,  cold 
HC1 under t h e  microscope, and found t o  be calci te  as w e l l .  T h e  moderate 
Mg-Content of some samples from t h e  p rev ious  s tudy  i s  due t o  t h e  
p re sence  of  o l i v i n e  and s e r p e n t i n e .  

92P86-10-386 extremely f i n e  g ra ined  marble, r ep laced  by pa tches  and 
v e i n s  of coarser g ra ined  calci te  and minor e p i d o t e  and 
c h l o r i t e  

92P86-11-150 f i n e  g ra ined  marble c u t  by vein zones and pa tches  
con ta in ing  coarser g ra ined ,  h ighe r - r e l l e f  calci te ,  and 
s e a m s ,  patches,  and v e i n l e t s  of c h l o r i t e  and of talc] 
sericite.  Opaque and c a l c i t e ] a r a g o n i t e  occur i n  l a t e  
v e i n l e t s  a long  the  earlier weiris. Some cataclast ic  
deformation of ca lc i te  o c c u r r e d  in t h e  e a r l y  v e i n  zones. 

92P86-11-175 d iops ide  s k a m ,  c u t  by v e i n s  of e a l c i t e y c h l o r i t e -  
t remol i te - (pyr i te )  g The rock e o n t a b s  pa tches  of ch lor i te -  - 
(tremolfte-calcfte-pyrite) , probably of replacement 
o r i g i n ;  t h e  pa t ches  c o n t a i n  relCc fragments of dfops ide .  

c u t  by abundant seams 

c 

w Quarry  coa r se  t o  medium g ra ined  marble w i t h  Drominent f o l i a t i o n ;  

produced an extremely 
common in  
vari’ation 

some o f  t h e  
i n  t h e  hand 

fn which r e e r y s t k l f z a t i o n  of calcite 
f i n e  g r a i h e d  agyrega te .  Opaque i s  
seams, arid accounts  f o r  t h e  c o l o r  
sample 

a# 

SAMPLE PREPARATION F n R  MICROSTUDIES a PETROGRAPHIC REPORTS SPECIAL GEOLOGY FIELD STUDIES 



92P86-10-386 tlarble rep laced  by c o a r s e r  graiined Calci te  
B. 

$ ,Fir. . The rock is an extremely fine gra ined  marble composed of calcite., ' 

wi th  minor  patches of c h l o r i t e  and disseminated opaque. Thin opaque- 
c h l o r i t e  seams may r e p r e s e n t  o r i g i n a l  bedding. The rock conta ins  ragged 
porphyroblas t s  of c a l c i t e ,  and i s  c u t  and replaced by ve ins  and patches 
of c o a r s e r  grained calci te ,  l o c a l l y  w i t h  minor ep ido te  and c h l o r i t e .  

d 

host rock 
calci te  35-40% 
opaque minor 
c h l o r i t e  0 . 1  

c a l c i t e  60-65 
opaque minor 

c h l o r i t e  minor 

replacement zones 

e p i d o t e  0 . 1  

The host rock i s  an extremely f i n e  grained. marble dominated by 
anhedra l ,  equant c a l c i t e  g r a i n s  averaging 0.01-0.03 mm i n  s i z e ,  I t  
c o n t a i n s  patches up t o  0.1 mm i n  s i z e  of extremely f i n e  grained 
c h l o r i t e ,  and s c a t t e r e d  anhedral  t o  euhedral  g r a i n s  of p y r i t e  from 
0.03-0.15 mm i n  s i z e .  I n  p a r t s  of t h e  rock are anhedral  porphyroblasts  
up t o  2 mm i n  s i z e  of calci te .  These commonly have i r r e g u l a r  borders  
a g a i n s t  groundmass c a l c i t e .  The porphyroblas t s  probably a r e  r e l a t e d  i n  
o r i g i n  t o  t h e  replacement pa tches  of calci te .  

medium t o  coarse  grained calcite,  wi th  a f e w  very coa r se  grained zones. 
Some coa r se  g r a i n s  conta in  i r r e g u l a r  dus ty  seams and patches of opaque, 
and s i m i l a r  opaque-rich seams commonly occur a long borders  of h o s t  rock 
and replacement patches and ve ins .  Some of t hese  seams a l s o  conta in  
pa t ches  and l e n s e s  of ch lor i te .  C h l o r i t e  a l s o  forms a few subhedral f lake :  
up t o  0 . 1  mm i n  length.  P y r i t e  forms subhedral t o  euhedral  cubic  g r a i n s  
up t o  0 . 2  mm i n  s i z e .  Epidote occurs  i n  c l u s t e r s  of f i n e  grafned c a l c i t e  
as p r i sma t i c ,  subhedral t o  euhedral  g r a i n s  averagfng 0.1-0.15 mm i n  
l eng th .  Some of these a r e  broken along an i r r e g u l a r  b a s a l  p a r t i n g .  

The rock i s  c u t  by i r r e g u l a r  ve ins  and replacement zones of 



a .  
‘ 92P86-11-150 Marble c u t  by Veins of Calcite-Zalc/Sericite-Chlorite 

The rock i s  a f i n e  t o  l o c a l l y  medium gra ined  marble with a 
g r a n u l a r  to .moderately i n t e r l o c k f n g  texture .  It. 2s cu t  by vein zones 
and pa tches  up t o  5 mm wide conta in ing  r e c r y s t a . l l i z e d  calci te ,  t a lc /  
sericite, and c h l o r i t e ,  with local concen t r a t ions  of opaque. 

host  rock 

I r ‘  Y 
ar 

i ’  

ar 

c a l c i t e  79-78% 
Mineral X 0 . 3  
opaque minor ( p y r i t e )  

calci te  15-17 
ta lc /ser ic i te  5- 7 
c h l o r i t e  2- 3 

xiw 

replacement ve ins ,  patches,  seams 

opaque 0.2 
a 

The rock i s  dominated by equant  calci te  g r a i n s  averaging 0.2-0.5 
mm i n  g r a i n  s i z e ,  w i t h  l o c a l  coarser gra ined  pa tches .  Textures range 
f r o m  g ranu la r  t o  moderately i r i t e r locking .  Dusty opaque forms s c a t t e r e d  
pa tches  and seams up t o  0 . 1  mm i n  s i z e .  P y r i t e ?  forms a few subhedral 
t o  euhedral  g r a i n s  up t o  0 . 1  mm across. 

A f e w  patches up t o  0 .7  mm i n  s i z e  a r e  s t r o n g l y  a l t e r e d  re l ic  
s i l i c a t e  g r a i n s  of unknown o r i g i n a l  composition. They a r e  replaced 
completely by extremely f i n e  :grained material contafnfng abundant 
dus ty ,  l i g h t  t o  m e d i u m  brownish grey semiopaque, which masks any other 
mine ra l s  p re sen t .  

The rock i s  c u t  by a major v e i n  zone up t o  s e v e r a l  m w i d e  and 
numerous smaller  v e i n l e t s  and seams. These con ta in  l e n s e s  and seams 
of extremely f i n e  grained t a l c / s e r i c i t e  and o t h e r s  domfnated by 
extremely f i n e  grained c h l o r i t e . . w i t h  minor dust.y t o  extremely f i n e  
gra ined  opaque. I r r e g u l a r  patches a l s o  c o n s i s t  of extremely f i n e  
gra ined  t a l c / s e r i c i t e .  The major ve in  con ta ins  a broad co re  (up t o  
4 mm wide) dominated by medium t o  coarse  gra ined  calci te ,  showing a 
h igher  r e l i e f  than normal. Some v e i n s  up t o  1 .5  m wide c o n s i s t  of 
c a t a c l a s t i c a l l y  deformed and granula ted  calci te .  C a l c i t e  a l s o  forms 
replacement patches up t o  s e v e r a l  mm ac ross  of g r a i n s  s i m i l a r  t o  
those  i n  t h e  core of t h e  main ve in  zone. 

The ve in  zones l o c a l l y  c o n t a i n  l a t e  v e i n l e t s  up t o  0.2 win wide 
m (averaging 0.05-0.1 m i i f  domfnated by calci teJaragonLte,  i n  whlch 

g r a i n s  a r e  o r i e n t e d  perpendicular  t o  t h e  p l ana r  d”fmensXon of t h e  
ve in .  Grain s f z e  i s  extremely f i n e  t o  very fXne. Along t h e  l a r g e s t  
of these v e i n l e t s  i s  a lensy  zone up t o  a few rrun long and from 0.03- 
0 . 1  mm w i d e  of opaque. 

9 * 9  - 
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9 2P 8 68-11-125 Diopside Skarn c u t  by Veins  of Ca lc i t e -Ch lo r i t e -  
Tremolite; p a t c h e s  of C h l o r i t e -  Tremoli te-Pyri te-  
Calcite- (Ti-oxide ) 

The rock is a f i n e  t o  l o c a l l y  medium grained skarn  dominated by ’ 
d i o p s i d e  wi th  minor a p a t i t e .  It  is  b r e c b l a t e d  and c u t  by numerous v e i n s  
and v e i n l e t s  of  c a l c i t e - t r e m o l i t e - c h l o r i t e .  The hand sample c o n t a i n s  
p a t c h e s  up t o  a few c m  across dominated by c h l o r i t e  wi th  lesser 
tremolite,  p y r i t e ,  and ca lc i te ,  and w i t h  minor Ti-oxide. 
rock  

d i o p s i d e  
a p a t i t e  

calci te  
c h l o r i t e  
tremolite 
a p a t i t e  
p y r i t e  

f ragments  ? 
c h l o r i t e  
t remoli te  
p y r i t e  
ca lc i te  
Ti-oxide 

v e i n s  

75-80% 
minor 

12-15% 
3- 4 
2- 3 

minor 
minor 

2- 3 
0.5 
0.5 ( i n . h a n d  sample o n l y )  
0 . 2  d i o p s i d e  0.5% 
0 . 1  

(8-108 of hand sample, 3- 5% of t h i n  s e c t i o n )  

Diopside forms a massive a g g r e g a t e  of g r a h s  ranging  from 0.05 t o  
0.2 mm i n  s i z e ,  wi th  pa t ches  of subhedra l  p r i s m a t i c  g r a i n s  up t o  1 mm 
in l e n g t h ,  and wi th  a few megacrysts  up t o  1.7 mm i n  l e n g t h .  

A p a t i t e  forms subhedral  t o  anhedra l  g r a i n s  averaging  0.05-0.1 mm 
i n  s i z e .  

The rock i s  c u t  by v e i n s  ave rag ing  0.1-0.5 mm i n  width.  These are 
dominated by very  f i n e  g ra ined  ca lc i te ,  wi th  seams and pa tches  of 
ex t remely  f i n e  gra ined  c h l o r i t e ,  and w i t h  s c a t t e r e d  g r a i n s  and c l u s t e r s  
of g r a i n s  of tremolite. T r e m o l i t e  l o c a l l y  forms ragged g r a i n s  up t o  0.6 
mm i n  s i z e . A p a t f t e  occurs  wi’th c h l o r i t e  as subhedral  p r l s m a t i c  g r a i n s  
up t o  0 . 1  mm i n  l eng th .  P y r i t e  o c c u r s  i n  one vein wi th  tremolite as 
v e r y  i r r e g u l a r  g r a i n s  averaging  0.02-0.05 mm in s i z e .  

The rock con ta ins  patches dominated by extremely f i n e  g ra ined  
ch lor i te ,  w i t h  scattered q r a i n s  and aqqreqates of t r e m Q Z i t e  and of 
p y r i t e  ( i n  hand specimen GnPy), and w i t h  minor pa tches  of calci te  and 
of Ti-oxide.  Ti-oxide forms i r r e g u l a r  g r a i n s  fvom 0 . 0 2 4 . 1  mm 2n s f z e ,  
P y r i t e  pa t ches  are up t o  2 mm across. The pa t ches  c o n t a i n  r e l i c  frag- 
m e n t s  of d iops ide ,  sugges t ing  t h a t t h e y  formed hy replacement of t h e  

m . -  rock, probably a t  about t h e  same t i m e  a s  t h e  v e i n s  were fntroduced.  

mr 



4 1 ,  
QUARRY Deformed Narble (Calcite) 

?a# The rock  is a coarse t o  medium grained marble showing a prominent 
fo l f a t ion  defdned by s l i g h t  color banding and by e longatxon o f  calcite 
g r a i n s .  It i s  c u t  by numerous seams i n  which c a l c i t e  was r e c r y s t a l l i z e d  
t o  an  extremely f i n e  g ra ined ,  g r a n u l a r  aggrega te .  Opaque forms minor 
d i s semina ted  g r a i n s  and seams: seams are a s s o c i a t e d  wi th  = c r y s t a l l i z e d  
ca lc i te  seams, and probably are r e s p o n s i b l e  f o r  t h e  color v a r i a t i o n  i n  
hand sample. 

* . 

.@ 

calcite 99 .8% 
opaque 0 . 2  

Ca lc i t e  forms e longated  g r a i n s  up t o  a f e w  m i n  l eng th .  These 
show a p r e f e r r e d  o r f e n t a t i o n  p a r a l l e l  t o  f o l i a t i o n .  T h e  rock w a s  
deformed and r e c r y s t a l l i z e d  a long  seams up t o  0 .1  mm i n  width.  These 
seams occupy about  15-17% of t h e  rock .  I n  them, calcite w a s  r e c r y s t a l -  
l i z e d  t o  g r a n u l a r  aggrega tes  averaging  0 .02  mm i n  g r a i n  s i z e .  Many of 
the  s e a m s  are s u b p a r a l l e l  t o  f o l i a t i o n .  A few prominetn seams c u t  
modera te ly  t o  s t e e p l y  across t h e  f o l i a t i o n .  

Opaque forms disseminated g r a i n s  averaging  0.03-0.07 mm i n  s i z e .  
Some are surrounded by a t h i n  l i m o n i t i c  ha lo ,  sugges t ing  t h a t  t h e  
opaque i s  Fe-su l f ide .  

I n  t h e  r e c r y s t a l l i z e d  seams of c a l c i t e ,  opaque forms d iscont inuous ,  
wispy l e n s e s  from 0.1-0.5 mm i n  l e n g t h .  



Comments on s e c t i o n s  p r e v b u s l y  des.cribed by A.L,Li.ttkejohn, Invoice  6 2 4 2  
k . * ? . S  ' 3 ,  ~ p ~ 

F92 86-13-272 

u Serpen t ine  may i n  p a r t  be c h l o r i t e ; -  t h e s e  minera ls  are d i f f i c u l t  
t o  d i s t i n g u i s h  a t  t h i s  g r a i n  s i z e .  The rock c o n t a i n s  c l u s t e r s  and 
s i n g l e  g ra ins  of a p a t i t e  from 0.03-0.07 mm i n  s i z e  a s s o c i a t e d  wi th  
p a t c h e s  of d iops ide  and of s e r p e n t f n e / c h l o r i t e .  Some of t h e  a p a t i t e  
g r a i n s  are subhedral  p r i s m a t f c  i n  h a b i t ,  and o t h e r s  are anhedra l .  
S e r p e n t i n e / c h l o r i t e  i'n some pa tches  c o n t a i n s  abundant dus ty  opaque, 
p o s s i b l y  magnet i te .  

92P 86-13-319 

I would i n t e r p r e t  t h i s  rock d i f f e r e n t l y  than  A 1  L i t t l e j o h n .  The 
s i l i ca te  minera l  i s  dominantly o l i v i n e .  Th i s  i s ;  recognized by t h e  
para l le l  e x t i n c t i o n  i n  p r i s m a t i c  g r a i n s  and by t h e  g e n e r a l l y  h igher  
b i r e f r i n g e n c e  and poorer  c leavage  than  i n  clfnopyroxene ( d i o p s i d e ) .  
A l t e r a t i o n  of o l i v i n e  i s  pa tchy  t o  s e r p e n t i n e .  Pa tches  in which 
s e r p e n t i n e  occur s  Tn t a b u l a r  pseudomorphs probably a r e  af ter  
c l inopyroxene .  The minera l  i d e n t i f i e d  a s  ph logop i t e  probably i s  

a 

ad t a l c .  

92P 86-13-139 
41 

This  sample i s  similar t o  86-13-319, wi th  both o l i v i n e  and 
d i o p s i d e  p r e s e n t  as  f resh t o  moderately altered g r a i n s ,  which can 
be d i s t i n g u i s h e d  o p t i c a l l y .  O l iv ine  probably i s ;  moderately more 

by s e r p e n t i n e ,  and t h e i r  o r i g i n  is u n c e r t a i n .  However, probably m o s t  
w e r e  o l i v i n e .  The t a b u l a r  t o  bladed pseudomorphs up t o  2 mm i n  s i z e  
probably  a r e  secondary a f t e r  c l inopyroxene po rphyrob la s t s  or pheno- 
c r y s t s .  The minera l  ident i ' f ied '  as  ph logop i t e  probably i s  t a l c .  Some 
t a l c  appea r s  t o  be secondary a f t e r  o l i v i n e .  

as abundant  than d iops ide .  More-s t rongly-al tered g r a i n s  are dominated 

The composition of 92P 86-13-319 i s  s i m i l a r  t o  t h a t  of pure 

and s e r p e n t i n e ,  and minor d iopszde ) .  Check t h e  SX.02 con ten t  of t h i s  
rock: no q u a r t z  3s p r e s e n t ,  so a l l  t h e  S i02  i s  i n  t h e  s i l i c a t e s .  

d o l o m i t e  because i t  contailns abundant Mg-bearing s i l i c a t e s  (olivine 

I would i n t e r p r p t  the sections c o n t a i n i n g  O L I V L ~ I ~ :  dna c l inopyroxene 
as o r i g i n a l  u l t r a m a f i c  rocks, which w e r e  s e r p e n t i n i z e d  and l a t e r  al tered 
t o  c a l c i t e - ( t a l c ) ,  wi th  a l a r g e  i n p u t  of C a  a t  t h e  expense of Mg. An 
a l t e r n a t e  hypothes is ,  depending on f i e l d  r e l a t ions ,  i s  t h a t  they  a r e  
contact-metamorphosed marbles i n  which Mg-rich s i l f c a t e s  w e r e  fomred 
r J 1 i r i - T  metamor$Alsm f r o m  Ca-Mg carbonates and introduced 3 ~ w L .  l l~ese  
s i l i ca t e s  would then  have been nayfly serpent inCzed.  

A s  i n  t h e  o ther  samples i n  t h e  s u i t e ,  ca lc i te  i s  t h e  only  carbonate  
i d e n t i f i e d ,  

John G. Payne 
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Samples: 92P86-13-130, 139, 319, 372; 92P86-14-26.5, 48, 55, 110, 157, 208. 

Summary : 

A) VOLCANIC ROCKS: 92P86-14-26.5, 92P86-13-130. 

These are weakly altered (meatmorphosed ? >  mafic volcanic rocks. The first 
is a basalt consisting of plagioclase and augite with c'hJ-orite and tremolite; 
calcite occurs in veinlets. The second is an andesite cionsisting mainly of 
plagioclase and chlorite, including plagioclase phenocTgsts; calcite occurs 
in veinlets and is associated with pervasive epidote. 

B) ALTERED VOLCANIC ROCKS: 92P86-14-48 and 55. 

These samples are highly altered volcanic rocks, probabaly similar t o  
Group A above. The sample at 55 is strongly and pervasively altered with very 
fine diopside and garnet, in patches. The plagioclase is altered t o  K-spar. 
Veins of tremolite cut through the rock, associated with epidote. The sample 
at 55 contains patches of diopside and the much of the sample consists of 
epidote, sericite and chlorite, occuring in patches. It is sheared and 
sulphides are associated with this and the epidote alteration. 

C) ALTERED INTRUSIVE/SUBVOLCANIC ROCK: 92P86-14-110. 

This is a dioritic rock, perhaps associated with the Group A volcanics, 
which has been altered with tremolite, K-spar and epidote. 

D) MAFIC METAVOLCANICS (AMPHIBOLITE) : P9286-14-157 and 206. 

These samples consist dominantly of hornblende intergrown with plagioclase 
and lesser biotite. There is a vague foliation. Sulphides (mainly pyrite and 
pyrrhotite, minor chalcopyrite) are disseminated throughout and along the 
foliation and are apparently associated with very weak calcite-epidote- 
tremolite-K-spar-quartz alteration occuring in fine stringers along the 
foliation. Biotite is altering to chlorite. 



Summary (cont .I 

@ E) - -  .. SERPENTINE - -  WBDS; 92P8613-139, 319 and 372, ._ 

These samples consist mainly of calcite with large patches of dark green 
serpentine (vein-like) and with smaller patches of yell.owish serpentine 
throughout. The yellowish serpentine is an alteration of diopside which is 
embedded in the calcite; the dark green serpentine is am alteration of 
tremolite ( 1 ) .  The carbonate is replacing the serpentine and apparently the 
serpentinisation occured during the addition of carbonate. These may be 
altered volcanic rocks (Group B) which have undergone intense replacement by 
calcite. 

A. L. Littlejohn, M.Sc. 
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92P 86-13-130: PORPHYRITIC ANDESITE. 

This sample is a fine to medium grained massive volcanic rock containing a 
~ few-glagiod-qse pknbcrysts in a fine plagioclase-chlorite groundmass; 

occasional hornblende phenocrysts are also present. Mild epidote alteration' 
(greenschist metamorphism) has occured and is associated with a few fine 
veinlets containing calcite and quartz also. Minerals are: 

plagioclase 
chlorite 
plagioclase 
opaques 
epidote 
hornblende 
calcite 
quartz 
tremolite 
apatite 

groundmass 66% 

phenocrysts 10 (moderately sericitic) 
16 

3 
3 
2 
minor 
trace 
trace 
trace 

Plagioclase phenocrysts form broad euhedral to subtiedral grains 1 to 2mm 
in size. Moderate sericite development has occured in large diffuse patches 
in most of them. The groundmass plagioclase mostly forms euhedral laths 0.1 
to 0.3m in size but shapeless interstitial grains also occur between these; 
very fine acicular apatite grains are included in these. The groundmass laths 
are often "dirty" with incipient sericite. Chlorite forms very fine grains 
which occur in shapeless interstitial patches up to 0.llmm in size occuring 
between the groundmass laths and in places forming a partly interconnected 
around them. Hornblende forms bladed grains whcih are niostly about 0.3mm in 
size and intergrown with the groundmass plagioclase laths; there area few 
thin bladed phenocrysts up to 1.5m in size. Opaque minerals (mainly 
magnetite/hematite) form ragged cubic grains up to 0.lram in size whcih are 
disseminated throughout amongst the groundmass plagioclase. A few aggregates 
are also present. 

Mild epidote alteration is associated with a few thin (less than 0.3mm) 
veinlets which consist mainly of epidote and calcite but with quartz occuring 
for short parts of the veinlet. Calcite is dominant anti the epidote is 
embedded within it. Most of the epidote is disseminated throughout the rock 
amongst and partly within the groundmass plagioclase laths. It forms 
shapeless or rounded grains up to O.lm in size and may occur in small 
clusters. Rare patches of calcite less than 0.3mm in she are associated with 
the disseminated epidote. Adjacent to the veinlets there are sometimes 
clusters of feathery tremolite grains about O.lm in length, developing within 
the plagioclase. 



92P 86-13-139: SFXPENITINISED DIOPSIDE MARBLE. 

This sample consists largely of-calcite within which are embedded small 
diopside grains. %ekedare partly altered to serpentine imd..have also been 
partly replaced by carbonate. Also within the calcite are patches of 
serpentine several millimeters in size which consist of coarse tabular or 
bladed pseudomorphs after tremolite (??I.  Minerals are: 

Easi . 

d 

d 

calcite 55% 
serpentine 25 (after tremolite ?> 
diopside 13 
serpentine 5 (after diopside) 
phlogopite 2 

Calcite forms an aggregate of subrounded/subrhombic grains with irregular 
interlocking margins which are mostly 0.5 to 2.Omm in size. Embedded within 
this, and often concentrated in clusters several millimeters in size, are 
rounded to tabular diopside grains 0.2 to 0.8mm in size. Some of these are 
completely or partly altered to serpentine; others have been partly or 
completely replaced by very fine calcite. The alteration occurs in patches 
one or two millimeters in size; much of the diopside is completely unaltered. 

There are dark green patches, with diffuse margins, of serpentine 
throughout the rock. These may be be vein-like and several millimeters in 
size. The serpentine occurs in tabular to bladed pseudomorphs 1 to 2mm in 
size which could have been tremolite. A closely spaced system of fine 
veinlets and patches of calcite are present within the pseudomorphs. 

Phlogopite forms broad flakes 0.1 to 0.5mm in length which are scattered 
within the calcite amongst the clusters of diopside. 
flakes appear to have formed after diopside during the serpentinisation of 
these. 

A few of the phlogopite 



92P 86-13-319: SERPENTINISED DIOPSIDE MARBLE. 

This sample is a massive coarse to medium grained rock consisting largely 
._ 

of-~alcite~ Ysllowish spots and patches occur within the-zaass of carbonate.. . 

These are serpentinised diopside grains. Minerals are: 

calcite 70% 
serpentine 27 (mainly after diopside) 

phlogopite minor 
hema tit e trace 

diopside 3 

Calcite forms an aggregate of subrounded/subrhombic grains with irregular 
interlocking margins. These are mostly 0 .5  to 2.5mm in s:Lze. Embedded within 
this are rounded to tabular patches of serpentine which are mostly 0.2 to 
0.8mm in size. These have mostly been derived from diops:Lde, relicts of which 
occur in the serpentine along with a few only slightly altered grains. 
Distribution of the diopside grains is uneven, with clusters and small 
agrgegates common, although it does occur throughout. R.agged flakes of 
phlogopite up to 0.2mm in length are commonly associated with the altered 
diopsides; very fine hematite is sometimes present as well. There are a few 
patches one or two millimeters in size in which the serpentine occurs in 
tabular pseudomorphs, perhaps after tremolite (??I. Cal.c:Lte is replacing 
these. 



P92 86-13-372: MARBLE (WITH SERPENTINE/DIOPSIDE). 

This sample is a medium grained rock consisting largely of calcite. There 
la* is. -a- vague f diation'due to concentration of small: patches of -serpentine, 

after diopside, in widely spaced, thin diffuse streaks. Pine opaques (perhaps 
sulphides or Fe-oxides) are also scattered along this indistinct foliation. 
Yellowish fractures at the edges of the hand specimen arc! serpentine 
concentrations. Minerals are: a 

calcite 98% 
serpentine 2 
opaques minor 
diopside trace 

Calcite forms an aggregate of subrounded interlockin,g grains about 0.5mm 
in size. Scattered within this and concentrated in thin. indistinct streaks 
are clusters of serpentine occuring in rounded to ovoid patches 0.1 to 0.3m 
in size. Traces of relict diopside are present in these. Some of the 
serpentine patches are replaced by calcite and this forms a "dirty" very fine 
grained carbonate patch within the mass of clear calcite, Ragged, shapeless 
to cubic opaque grains mostly less than 0.05mm in size are also present 
throughout the rock between the calcite grains and tend t:o be concentrated in 
fine whisps and streaks along the vague foliation. 



92P 86-14-26.5: BASALT. 

This is a fine grained, slightly inequigranular, massive volcanic rock 
w -- conqisting _mainly of' p3agioclase, chlorite and augite wit& -tremolite 

disseminated throughout as a result of greenschist metamorphism and 
alteration through a few thin calcite veins. Pyrite is Scattered throughout 
and is associated with the veining. Minerals are: 

sa 

sd 

plagioclase 
chlorite 
augite 
tremolite 
calcite 
pyrite 
Fe-Ti oxides 
quartz 

36% 
26 
18 
14 
4 (mainly veinlets) 
1 
1 
uinor (veinlets) 

Plagioclase forms subhedral laths and shapeless grains 0.1 to 0.2m in size 
which are intimately intergrown with extremely.fine chlorite occuring around 
and within the plagioclase grains. The plagioclase is "dirty" with incipient 
sericite/calcite alteration as well as with chlorite. Rare subhedral grains 
of plagioclase about 0.8mm in size are present and these are also partly 
replaced by chlorite. Development of tremolite has occured within the 
plagioclase and the chlorite throughout the rock. This forms ragged bladed to 
feathery grains mostly 0.1 to 0.4mm in length, scattered throughout and 
sometimes occuring in small clusters. Fe-Ti oxides (intimate mixtures of 
cryptocrystalline hematite and rutile) occur in ragged aggregates up to O.lm 
in size which are disseminated amongst the plagioclase/chlorite/tremolite. 

Augite forms tabular to subrounded grains mostly 0.2 to 0.6m in size whcih 
are intergrown with the plagioclase throughout the rock. Rare grains up to 
1.2mm in size are present. The augite is altering to very fine tremolite 
around their edges and along cleavages and fractures. T'his is sometimes 
associated with extremely fine calcite and chlorite. 

Calcite mostly occurs in a few veinlets up to lmm wide which occur in a 
widely spaced, generally subparallel system. They may be discontinuous and 
usually have rather indistinct margins. The calcite forms elongated, 
subrhombic grains up to 0.5mm in size along with very much finer shapeless 
grains. Fine quartz is  sometimes present encloded withiin the carbonate and 
some parts of very thin veinlets are dominatly quartz. Highly irregularly 
shaped patches of very fine calcite have developed withln the rock near the 
veins and throughout the rock, occasionally with quartz. These patches are 
less than lmm in size. Cubic opaque grains (pyrite from the hand specimen) up 
to 0.5mm in size occur in clusters and aggregates withiin the veins; these are 
also scattered throughout. 



92P 86-14-48: ALTWD VOLCANIC ROCK. 

This sample is a thoroughly altered rock of uncertain parentage. Thin to 
broad veins which*ar/e white in colour cut through pale gzeyish-green material 
with diffuse patches of reddish material. The white veinlets and veins are 
tremolite; the greyish-green material is an intimate mixture of felspars 
(both plagioclase and K-spar in patches, with veins of K-spar), diopside, 
epidote; the reddish patches also contain garnet. The niineral assemblage is 
akin to that in skarns although this has not necessarily been produced 
directly at an intrusive contact; strong pervasive calcium-carbonate 
alteration (metasomatism) at fairly high temperatures and presures in many 
intermediate/mafic volacanic suites results in such an assemblage; strong 
carbonate alteration occurs in other samples of this suite. Minerals are: 

all 

m 

K-spar 35% 
tremolite 23 
plagioclase 18 
clinopyroxene 14 
garnet 8 
epidote 6 
sericite 4 
calcite minor 
sphene trace 
opaque (sulphide? ) trace 

The K-spar is an alteration of plagioclase. Veinlets 6.1 to 0.5mm in width 
are present throughout and consist of shapeless interlocking grains from 0.05 
to 0.3mm in size. The veinlets may be discontinuous and margins gradational 
into the large patches of K-spar (and other minerals). These consist of finer 
grains than in the veinlets and are gradational into patches where 
plagioclase has remained. This forms subrounded interlocking grains less than 
0.lmm in size. In places the potassium alteration has resulted in the 
development of broad ragged sericite flakes up to 0.lmi :Ln size rather than 
IC-spar . 

Both the patches of K-spar and smaller patches of p1l.agioclase are 
intimately intergrown with diopside and garnet. These form rounded to 
shapeless grains less than 0.lmm in size and the intergrowths consist of 
about equal proportions of feldspar and/or garnet; the garnet/feldspar 
intergrowths may be graphic-like. Garnet tends to occur within K-spar rather 
than with plagioclase where fine diopside is dominant. D:Lopside also forms 
tabular grains up to lmm in size which occur in elongated patches two or 
three millimeters in size (clear "stripes" in the yellow-stained part of the 
offcut block). Relatively large garnets may be intergrown with these. Small 
aggregates of sphene are sometimes present amongst the large diopside grains. 

(continued) 



P92 86-14-48 (cont.) 

Tremolite and epidote formed later than garnet and diopside in the 
mineralizing -sequenc&.'The main vein of tremolite -is- 3 tcr-8mm-in width and . 
consists of a compact mass of shapeless to platey grains 0.05 to 0.3mm in 
size grading into patches of tabular grains up to lmm in length. Within this 
there are dark patches a few millimeters in size which are very turbid and 
extremely fine grained. This is mainly cryptocrystaline epidote intimtely 
intergrown with the fine tremolite and are apparently relict feldspathic 
patches which have been incompletely replaced by the tremolite. 

-91 -_ 

a 

11 

The dark epidote/tremolite patches sometimes contain small aggregates of 
shapeless epidote grains up to 0.5mm in size and these also occur adjacent to 
the vein. The edge of the main vein is not sharp and there is a thin diffuse 
zone of cryptocrystalline epidote at the margins. A few fine shapeless opque 
grains (probabaly pyrite) are intimately intergrown with the relatively 
coarse epidote. Rounded epidote grains less than 0.05m in size are present in 
plagioclase patches along with diopside. 

In addition to the wide tremolite vein there is a fairly closely spaced 
network of thin treuolite veinlets up to 0 . 5 ~  in width, but mostly less than 
0,lmm. These consist of platey to bladed tremolites up to 0.3nm in size. 
mrgins are quite sharp and they cut through the rather cloudy tremolite in 
the main vein, although they may pass imperceptively into the cloudy 
tremolite in places. A small amount of fine calcite is intergrown with the 
tremolite in these veinlets, and fine stringes of calcite alone also occur. 



4 

92P 86-14-55: ALTEKEl), SHEARED MAFIC VOLCANIC ROCK. 

This sample is a thoroughly altered rock, probabaly of mafic volcanic 
origin but--textures 'and mineralogy -have been totally- objjwred -by the coarse. . 

patchy alteration. The dominant alteration mineral is epidote which is 
pervasively replacing an intimate intergrowth of chlorite/sericite (relicts 
from the original volcanic ?). Vein-like patches of cliriopyroxene (diopside 
1 )  are present and these are also being replaced by epidote. There is a shear 
system cutting though the rock and coarser epidote, intimately intergrown 
with sulphides (mainly pyrite), has developed around this. The shears 
themselves are filled with chlorite with some K-spar anti tend to cut through 
massive patches of epidote. Minerals are: 

epidote 40% 
sericite 28 
chlorite 18 
clinopyroxene 9 
opaque (pyrite) 5 
tremolite minor 
K-spar minor 
apatite trace 

The narrower part of the section (divided at the main shear) consists 
mainly of an intimate intergrowth of sericite and chlorjtte with grain size 
about 0.Olmm. The sericite tends to be concentrated in ovoid to tabular 
patches 0.1 to 0.3 in size (relict plagioclase 11)  and the chlorite tends to 
occur in fine, closely spaced, interconnected network around these. Rounded 
grains of epidote up to O.lm in size are scattered withjlh this intergrowth, 
sometimes coalescing into small aggregates. A few small apatite grains are 
scattered amongst the chlorite-sericite. 

The wider part of the section consists mainly of an lntimate intergrowth 
of epidote and sericite with grain size about 0.05mm. The intergrowth has a 
fine, crude graphic-like texture and this grades into masssive patches of 
epidote a few millimeters in size. Bladed tremolite grains and chlorite 
flakes up to 0.2mm in length are scattered within this. The patches of fine 
epidote or epidote-sericite grade into larger patches near the shear zone in 
which the epidote occurs in aggregates of tabular to shapeless grains of 
variable size 0.2 to 1.2mm in size. These are closely intergrown with ragged, 
irregularly shaped opaque grains (apparently mainly pyrl. te) ranging in size 
from 0.1 to l.0mm. These tend to be concentrated in clusters and aggregates 
one or two millimeters in size. Tremolite is occasionally intergrown with the 
epidote and pyrite. 

(continued) 



92P 86-14-55 (cont.) 

.Within thea la=& massive epidote patch in the wide part of the section. . 

there is a vein-like patch of clinopyroxene a few millimeters in size (the 
pale coloured patch on the offcut block). The pyroxene forms rounded to 
tabular subidiomorphic grains 0.1 to l.0m in size. The pyroxene is being 
replaced by the massive patch of epidote. Small clusters of finer 
clinopyroxens occur within the sericite-chlorite parts of the section and 
these are also being replaced by epidote. 

s) 

Y 

The shearing appears to be later than the main epidote alteration, cutting 
through the coarser epidote grains and massive patches of finer material, 
although they are related. Shears are 0.1 to 0.5m in width and may be 
discontinuous. They are dominantly filled with fine streaks of chlorite with 
elongated patches of K-spar. 



s -  
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92P 86-14-110: ALTERED DIORITE. 

This is a mediun grained, somewhat inequigranular massive rock consisting 
dy - L 

largely of glagioolaSer It is perhaps a subvolcanic dyke,ro.ck.- It has been 
altered by tremolite and epidote in a system of partly interconnected patches 
and veinlets and this is associated with development of K-spar in the 
plagioclase. Minerals are: 

plagioclase 7 0% 
tremolite 18 

4( K-spar 7 
epidote 5 
calcite minor 
sphene minor 
apatite trace 
opaque (sulphide ?)  trace 

Plagioclase forms an aggregate of broad subhedral grains mostly 0.5 to 
2.0mm in size which have irregular interlocking margins, Small apatite grains 
are included in them, often occuring in cluste'rs of two or three. A small 
amount of hornblende may have been intergrown with the pl-agioclase but has 
all been replaced by tremolite (and minor calcite). The hornblende(?) forms 
bladed grains about lmm in size. These now consist of an aggregate of fine 
ragged pale to dark green tremolite grains intimately intergrown with a small 
amount of very fine calcite. 

?lost of the tremolite is colourless and forms broad platey grains mostly 
0.2 to l.0mm in size, which are sometimes partly skeletal-, and which occur in 
a partly interconnected patchwork of a few grains replacjag the plagioclase. 
Fine bladed to acicualr grains occur in small clusters within the plagioclase 
and these may coalesce into small patches between and within the plagioclase. 
The finer platey grains occur also occur in a system of veinlets (which may 
connect the patches) where they are closely associated with epidote. This 
forms shapeless to tabular grains of variable size from 0.1 to 0.5mm. The 
larger ones occur tend to be concentrated in a system of widely spaced, 
parallel vein-like patches one or two millimeters in length. The small ones 
are closely intergrown with finer tremolite in thin veinlets and are also 
scattered within the plagioclase grains. A small amount: of fine calcite also 
occurs in the veinlets. 

The introduction of tremolite and epidote is associated with the 
development of fine (less than 0.lmm) K-spar which has replaced the 
plagioclase in diffuse patches, of t en  in a zone around the epidote and 
tremolite, particularly where these are intimately intergrown. 

Clusters of small sphene grains are also present around epdiote-tremolite 
intergrowths. Rare opaque grains less  than 0 . 2 ~  in size are intimately 
intergrown with coarser epidote. 



92P 86-14-157: MAFIC METAVOLCANIC ROCK (AMPHIBOLITE). 

This is a medium to fine grained meta-volcanic (regional, thermal ? )  rock 
consisting largely. of hornblende with lesser plagioclastzr--There is a poorly. 
developed foliation due to concentration of the plagioclase in a system of 
elongated patches (with diffuse or gradational margins) one or two 
millimeters in length. Fine veinlets of calcite-tremolite-epidote-K-spar 
occur along the foliation and have resulted in the development of chlorite 
from biotite(?) which also occured in small aggregates. Minerals are: 

* 

hornblende 
plagioclase 
chlorite 
opaque (pyrite) 
apatite 
tremolite 
K-spar 
calcite 
epidote 

60% 
30 
9 (after biotite) 
1 
trace 
trace 
trace 
trace 
trace 

Hornblende forms rounded to squat idiomorphic grains mostly 0.1 to 0.3mm 
in size which are intergrown with similarly sized, subrounded interlocking 
2lagioclase grains. The plagioclase tends to be concentrated in ovoid patches 
amongst larger patches of hornblende alone, resulting in a crude patchwork 
texture, although there is a gradation into patches of one or the other with 
fine hornblende scattered betweeii plagioclase grains and fine plagioclase 
scattered between hornblende grains. Small chlorite flakes are also scattered 
between plagioclase in some parts. Most of the chlorite is concentrated in 
ovoid aggregates about 1.5mm in size occuring amongst the hornblende. Flakes 
are a b x t  0.2mm i n  size. Small apatite grains are intergrown with the 
hornblende and plagioclase. 

There are a few very thin veinlets along the weak foltiation which consist 
of extremely fine calcite and tremolite. The tremolite often occurs within 
the chloritic aggregates. There is a thin diffuse zone of cryptocrystalline 
epidote at the edge of the veinlets and fine grains sometimes occur in the 
chlorite. A small amount of K-spar occurs in these veinltets but most is 
present in veinlets which cut across the foliation. The plagioclase is 
sometimes cloudy with incipient K-spar and sericite. 



~'92 86-14-206: MAFIC METAVOLCANIC ROCK (AMPHIBOLITE) WITh SULPHIDES. 
rl 

This is a medium to fine grained, somewhat inequigranular rocl: rnnsisting 
mainly of an intergr6wth of hornblende and plagioclase. ft is rather massive 
although there is a vague foliation due to concentrrcion of hornblende (and 
biotite) in diffuse elongated patches. Mild alteration with calcice along 
veinlets is probably associated with development of sulphides (mainly 
pyrrhotite and pyrite. Minerals are: 

- * 

!a 

hornblende 

biotite 
pyrite 
py r rho ti te 
calcite 
quartz 
apatite 
ilmenite 
K-spar/sericite 

s* plagioclase 
48% 
40 

8 (moderate alteration to chlorite) 
2 
1 
1 (mainly veinlet) 
minor 
trace 
trace 
trace 

Hornblende forms squat idiomorphic grains 0.05 to (1.21iun in size along with 
bladed grains up to lmm in size. These occur in a granular intergrowth with 
subrounded plagioclase grains 0.1 to 0.3mm in size. The :Larger amphibole 
grains tend to be concentrated in indistinct patches a few millimeters in 
size and the smaller ones also grade into small concentrations. Biotite forms 
flakes 0.1 to 0.2mm in length which occur scattered between the plagioclase 
grains and are concentrated in elongated or ovoid patches one or two 
millimeters in size amongst the hornblende or surrounding small clusters of 
it. Both the biotite and hornblende concentrations are elongated along a 
rather indistinct foliation. Primary accessory minerals are apatite and 
ilmenite (perhaps pyrrhotite also ??I .  The apatite forms tabular/rounded 
grains up to 0.21.1 in size whcih are intergrown with the plagioclase; the 
iluenite forms tabular grains l p c r ;  than 3.lm in size occtiring in small 
clusters amongst the hornblende. 

Calcite forms ragged, elongated subrhombic grains up t o  0.3mm in size and 
very much finer shapeless grains occuring in a veinlet about 0.5mm in width. 
Contacts are rather diffuse and small patches have developed in the 
plagioclase close to the veinlet and throughout the rock. 'This is associated 
with development of incipient K-spar and sericite in some plagioclase and 
there is also a very fine stringer of K-spar cutting through the section. A 
small amount oi iine quartz is intergrown with the calcite and aggregates and 
clusters of two or three grains about 0.2mm in size !lave developed in the 
rock amongst the plagioclase. The alteration has resulted :in moderate 
devLopment of chlorite from the biotite. 

Sulphides are disseminat;! throughout between the plagioclase and 
hornblende, sometimes being concentrated in clusters, vaguely elongated along 
the vein directions. Pyrite is dominant and forms subcubic grains 0.05 to 
0.2mm in size, coalescing into somewhat skeletal aggregates. Pyrrhotite forms 
shapeless grains 0.1 to 0.5mm in size. Small clusters and agrgegates tend to 
be assrl-iqted with biotite. rille chalcopyrite grains are scattered amongst 
the clusters of pyrite and pyrrhotite. 
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Geochemical 
Lab Report 

REPORT: 125-0351 1 9 2 ~ 8 5 - 5  1ppoJEcI: SIW PffiE 1 

SCUfPLE 
W#EP 

NOTES 

~ 

D69348 o ' -~o '  (2 60 0.54 31,M 0.20 44.70 19.50 6.03 1.70 0.02 
D 69349 IO'- -Ld 10 80 0.60 30.50 0.30 45.00 20.00 0.02 1.50 0.02 

30 0.50 31.00 0.20 45.10 20.56 0.03. 1.30 0.02 

D 69351 30' -30' 10 40 0.60 31.00 0.20 44.60 20.50 0.03 1.70 0.02 

D 69353 50'- 00' 10 30 0.60 29.50 0.20 44.40 20.00 0.02 1.90 0.02 
D 69354 bo ' -  '0' 4 10 0.70 28.56 0.28 40.70 20.00 0.63 5.00 0.03 
D 69355 70'- 58' 10 10 0.60 28.50 0.20 43.60 21.00 0.03 5-00 0.02 

- g) D 69355 7-0'- 30' 10 

n 69352 40'- 50' (2 (5  0.60 u.50 0.20 42.90 ia.50 0.03 3.50 0.02 

- 
D 69356 80'-90' 1 <5 0.40 28.56 0.20 45.70 22.00 0.05 1.60 0.02 

(2 (5 0.50 29.50 0.20 45.00 22.00 0.05 2.20 0.02 
9 C! 0.50 36.50 0.20 42.70 16.00 0.03 3.80 0.02 



SMPLE ELZHENT A133 CaO Go1 Ee203t h 0  hO Si02 Ii02 0.1 Pb NOIES 
NUHEER 

--.___ 
PC? PC? PCT PCI PCI PCT PCT PCT PPH PPH 

-I_-_ 

w r s  
L__- 

- 
D 69359 110' - 120' 0.90 43.40 40.85 0'30 5.10 0.03 4.80 <0,05 15 30 

0.70 9?.?0 41.93 0.25 6.30 0.02 3.10 (0,05 20 5 
Ir 69361 130'- 140' 0.60 32.70 44.45 0.30 19.60 0.06 1.80 (0,05 10 20 
B 69362 f a d -  1%' 0.9 E.70 42.40 0.45 18.20 0.0F 4.70 (0.05 15 30 
D 69x3 / < 5 -  l$o 0.40 37.56 44.30 0.35 16.00 0.05 1.50 (0.05 I (5  

r\ 69350 12; - 130' 

- - -I_._______.- -.. _ _ _ ~  ___..___. 

0.40 22.80 43.95 0.23 19.50 0.04 2.60 (0.05 6 cs 
Ir 69363 17G'- 1% I 0.70 32.10 43.10 0.30 !2.20 0.04 3.00 (0.05 20 10 
D 63366 I 35-  !30 '  0.70 32.10 43.60 0.35 18.30 0.05 2.60 (0.05 20 10 

u* D 69367 I 72'- 2 w '  0.40 31.10 44.40 0.25 20.90 0.04 3.40 (0.05 15 (5 
r( 69368 2 ~ ' -  z-m' 0.40 33.30 4 4 3  0.30 12.10 0.04 2.90 (0.05 7 5 

& 69364 1.40 - ' 7 0 '  

- 
I - - ~ -  ----I- 

b 69x9 'LIS'- 210' C.20 31.70 45.45 0.10 20.60 0.03 i.40 (0.05 2Q (5 
a, D 69370 Z L O -  2308 0.20 3!.?0 44.85 0.35 20.60 0.04 1.20 (0.05 20 ( 5  

D 693'11 230'- 0.40 33.70 44.70 0.3Q 20.60 0.04 1.80 (0.05 20 10 
I) 69372 240'- z50i 0.60 35.60 43.00 0.35 19.60 0.05 1.70 (0.05 10 10 

H tr 69373 W -  w' 0.80 34.50 44.60 0.35 17.00 0.03 3.40 (0.05 %o (5 -- - - 
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WIS ELEHENT A1203 CaO LO1 Fe203t fig0 fin0 Si02 Ti02 cu Pb WOTES 
PCT PCS PCS PCI PCT PCT PCT PCT PPI( PPH -- M0EZ WITS 

- - - 
a D 69374 1 0 '  - 2d 0.60 32.00 43.85 0.35 20.9 0.05 0.80 (0.05 5 15 

D 6935 a' - 3 6  1.10 38.00 43.15 0.40 17.00 0.03 2.20 (0.05 25 5 
D 69376 S' - 4 6  1,lO 32.10 45.00 0.35 18.50 0.03 2.30 (0.05 6 5 
D 69377 4' - sd 0.50 35.50 45.50 0.20 19.00 0.03 1.50 (0.05 4 (5 

D 69379 b - 70' 0.60 30.50 45.45 0.25 20.60 0.04 0.90 (0.05 20 cs 
D 6(M80 7 ~ '  - go' 0.60 33.40 46.10 0.20 20.70 0.02 1.20 (0.05 8 (15 
B 69381 Be' - 90' 0.40 32.10 44.65 0.15 20.70 0.02 0.60 (0.05 IO 10 
II 69382 90' - 100' 0.90 39.00 44,s 0.35 19.30 0.03 1.40 (10.05 IS 10 
D 69383 lez' - "0' 0.70 34.50 45.05 0.25 17.50 0.05 2.10 <0.05 15 5 

D 69384 ''0' - ' ~ 0 '  0.10 32.80 45.35 0.25 18.90 0.03 1.30 (0.05 10 5 
D 69385 123' - 1%' 0.70 32.10 45.25 0.30 20.00 0.04 1.10 (0.05 20 (5 D 69386 130' - 140' 0.90 32.10 44.80 0.35 18.70 0.04 1.60 ~0 .05  
D 69387 I&' - 150' 0.70 31.10 45.30 0.25 20.00 0.03 1.00 t0.05 15 10 
D 69388 150' - 14-0' 0.50 32.10 45.60 0.25 20.30 0.03 0.90 (0.05 (1 5 

D 69389 )bo' - '70' 0.60 32.10 45.40 0.25 20.00 0.03 1.00 <0,05 !i 10 
D 69390 '70' - 1%' 0.3 31.70 45.70 0.25 20.00 0.04 0.70 CO.05 !? 5 1 

D 69378 SO' - bo' 0.50 33.00 45.6: 0.20 ?O.OO 0.02 1.10 (0.05. 10 5 I - - 

- 

15 5 

I 

91, I - - 
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D 69391 180' - '90' 0.65 31.10 45.75 0.3 20.80 0.85 0.92 8 15 

B 69393 203' - 210' 0.65 31.70 45.59 0,20 20.90 0.90 0.02 9 (5 
b'69394 210' - z20' 0.60 31.70 45.63 0.15 20.00 0.95 0.01 8 (5 
f# 6- 2 2 0 ' -  t 3 0 '  0.6 32.50 45.90 0.20 20.00 0065 0.02 10 

D 69396 l30' - wa 0.40 31.30 46.10 0.15 21.10 0.50 0.01 9 (5 
D 69397 24-0 - 2%' 0.50 31.00 46.00 0.3 21.00 0,65 0.02 9 25 

r D69392 130' - h' 0.65 32.59 45.45 0.20 20.00 1.10 0.0: 7 15 

(5 - 
--_--__I- ' D 69398 2%' . 2@ 0.45 30.70 45.90 0.20 21.50 0.55 0.02 9 (5  

d D 69399 260' ~ 270' 0.35 31,N 46.25 6-20 21.!0 0.40 0.01 7 IS 1 b 69400 2-70' - 280' 0.50 30.60 45.65 0.20 21.50 1.15 0.02 7 

D 69401 290' - 2%' 0.30 31.40 44,& 0.15 20.80 2.50 0.01 7 (5 
B 6 W 2  290' - w' 1.20 44.00 38.90 0.30 5.00 9-80 0.04 9 (5 n 691103 3 ~ ' -  310' 1.20 49.80 40.7s 0.30 4.00 3.90 0.04 9 6 
D 69404 3rd - 3 ~ '  0.60 37.30 41.05 0.35 14.50 5.60 0.03 10 25 

111 P 69405 324' - 330' 2.70 31.70 34.30 1.30 11.50 16.80 0.14 3) 20 

I B &!I406 330' - 340' 6.80 42,9# 36.60 0.45 8.30 11.90 0.04 7 <5 
B 6w .W' - 350' 2.25 48.50 37.80 0.75 3.50 7.15 0.08 2Q 15 

iJ p 6FIw 3%'- ,Cot 2.15 47.50 B.25 0.45 2.56 8.70 0.06 25 2s 

15 - ____________-_-- ----- 

- ---- - - 
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T&ii  *' so 0.50 8.54 45.35 0.30 20.00 0.95 0.02 7 2 0  f $6h2 50' 5i' 1.05 34.80 43.95 0.40 17.30 2.00 0.04 6 15 . .-1 :* ..( 
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Geochemical 
Lab Report 

' .  

1 PABE 1 @REPOJR 125-5418 3 L P a s - y  

* WBEE UNIIS 
SWLE ELEHENT A1203 CaO LO1 Fe203A &O )(no Si02 IiO2 Cu Pb HOTES 

- PCT m pcf PM PCT PM PCI PCT PP9i PM - 
D 69413 14b:- 1 5 0 '  0.60 50.00 41.30 0.65 4.50 0.04 3.60 (0.05 4 5 
D 69414 150 - 0.60 53.00 91.70 0.40 2.30 0.03 2.80 (0.05 3 5 

D 69416 170' - 1.70 50.00 39.04 1.10 2.80 0.05 5.80 0.05 4 5 

D 69418 zm'- r10' 0.70 54.00 41.00 0.65 1.04 0.04 0.20 (0.05 6 5 
D 69419 20'- 220' 0.70 54.50 39.80 1.3 1.30 0.05 3.70 (0.05 6 5 

su D 69420 220'- 230' 0.70 54.00 41.10 0.70 2.00 0.69 2.40 (0.65 6 10 

D 69422 290'- 2%' 0.70 56.00 42.00 0.35 0.70 0.03 2.20 (0.05 4 5 

B 6942.3 2.~0'- -0' 0.70 56.00 42.00 0.25 0.65 0.02 1.40 ( O e 0 5  7 5 
D 69424 Z b d -  ~ p f  0.80 55.50 41.40 0.70 1.35 0.04 2.10 (0.05 7 5 - E x u I n < z A - t c q O  
D 69# 2 p r  - % e '  0.60 54.00 41.20 0.55 2.00 0.02 2*40 (0.05 5 § 

dD 69426 z&' - A?' 0.80 45.50 36.90 0.45 4.10 0.04 10.40 (0.05 7 5 

D 69415 l e ' -  I 70'  0.20 51.00 42.60 0.25 3.40 0.Q2 1.80 (0.05 2 5 a4 

D 69417 I&'- 2-1 0.60 53.00 40.80 0 . 6  2.40 0.04 1.00 (0.05 9 5 - E x r b  in3 S 1 - 6 2 '  iS3: 189 1 7 8 - ) 9 9 ' )  - 
-. - inr 

D 69421 230 ' -  ZVO' 0.40 54.00 42.50 0.30 0.60 0.04 1.40 (0.05 7 10) 
- - - - 

Sld 

. .- . .  . .  
2* 



L-- - 
SMPLE ELEWENT A1203 CaO MI Fe203A f!$l llno Si02 Ti02 CIJ Pb 

0 69427 307'- 4.10 10.80 8.65 3.15 4.50 0.07 42.00 0.35 2% 
D 69428 320' -  3a' 6.00 5.75 3.85 3.50 3.70 0.08 50.00 0.55 25 

dD 69429 3'1 ' -  3 8 r '  1.20 53.00 10.80 0.60 0.50 0.05 5.30 0.05 11 

MBEP UNITS m PCT PCT PCT PCT m PCf PCT m PPH - 
I 

15 
10 
10 

a 



APPENDIX "E" 

STATEMENT OF EXPENDITURES 



CERTIFICATE OF EXPENDITURES 

Drill Road and Drill Site Construction 

Diamond Drilling 

Vehicle Rentals 

Core Splitting 

Expediting and Site Supervision 

Consulting Geologists - Fraser 
- Bechtel 
- Ditson 

Assaying 

Petrologic Analysis 

Survey 

TOTAL 

$ 9,871 

56,360 

1,856 

4,364 

11,446 

8,750 
18,205 

12,673 

1,987 

905 

2,000 

$ 124,053 
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CERTIFICATE 

CAROL I. DITSON, B.SC. 

I, Carol Isobel Ditson, of #202 - 1910 West Sixth Avenue, Vancouver, British 
Columbia, do hereby certify that: 

1. I hold a B.Sc. Degree in Geology from the University of British Columbia 
(1985) 

2. I have been involved in mineral exploration in British Columbia since 
1979 

3. I have no direct or  indirect interest in the property or securities of 
either Ingot Exploration Ltd. or Candol Developments Ltd., nor do I 
expect to receive any. 

4. I have based this report on work performed on the sub.ject property in 
September, 1985 and between December 8, 1986 and January 24, 1987 in 
addition to a review of privately and publicly held data. 

5. I consent to the use of this report by Ingot Exploration Ltd. for 
whatever purposes they deem necessary. 

CAROL I. DITSON, B.SC. 
March 33 , 1987 



APPENDIX "G" 

CONVERSION FACTORS 



4 

al 

r* 

January 26, 1987 

CANDOL DEVELOPMENTS LTD. 

CONVERSION FACTORS 

CaC03 to CaO (x by 0.5603) 
CaC03 to Ca (x by 0.4004) 

MgCO3 to M g O  (X by 0.47807) 

MgCO3 to Mg (X by 0.2883) 

39% MgCO3 = 18.6 
40% mCO3 = 19.1% M g O  

41 M&O3 = 19.6 

As provided by: A. Basham 
Manager 
Bondar-Clegg & Co. Ltd. 
Analytical Chemists 
Vancouver, B.C. 






