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1.0 LOCATION,L.WDSTATUSANDACCESS 

The Del Santo Group of mineral claims, located about 23 kilometres easterly from 
Telkwa near Smithers, British Columbia, comprises 10 claims totaling 100 units, an area 

of 2500 ha (Table I; Figures 1 to 4). The claims cover a volcanogenic massive sulphide 
prospect, which was discovered and first explored prior to 1915. 

Table I: Del Santo Group 

Name Tenure No. Units Hectares Expiry Date 
Del 314603 IO 250 Nov IO. 2009 

Gap No. 

Santo 

4 

316125 

365146 

IO 
Grouse No. 1 

1 

363353 20 
Grouse No. 2 

TOtalS 

363354 

100 

20 
Grouse No. 3 363356 20 

Grouse No. 4 363355 16 

Gap No. 1 365143 1 

Gap No. 2 365144 1 

Gap No. 3 365145 1 

250 Jun 14,2009 
500 Jun 08. 2002 
500 

25 Sep 

Jun 12,2006 
500 

01,2006 

Jul24, 2006 
400 

2,500 

Jul29, 2006 
25 Sep 01, 2006 
25 Sep 01, 2006 
25 Sep 01, 2006 

Access to the property is provided from Highway 16 near the farming settlement 
of Quick, British Columbia (Figure 3). From Highway 16, Kerr Road, an improved 
gravel road, links with an unimproved 4WD dirt road about 5 kilometres east of Highway 
16. The 4WD road traverses easterly to the Del Santa claims group, a distance ofabout 8 
kilometres. 

2.0 PHYSIOCRAPHYANDVEGETATION 

The claims are in the Babine Range and are characterized by low to moderate 
relief having elevations of 860 to 1478 m (Figure 3). Deep Creek and three small 
tributaries occur on the claims as well as four small lakes ranging in area from 1 to 7 
hectares. 

Mature stands of spruce, balsam fir and lodgepole pine cover the property 
Glacial drift is widespread, ranging in thickness from a thin veneer covering 

portions of outcrop ridges thickening to 10 m or more a few 1 O’s of metres away from the 
ridges, and to unknown depths in areaS of low relief. In some areas, the till has a 
substantial clay component, where it typically consists of about 20 percent subrounded 
boulders in a clay-rich matrix. 

Outcrops are moderately abundant in areas of higher elevation but generally rare 
below elevations of 1380 m. 

3.0 PREVIOUSEXPLORATION 

According to BC Minister of Mines records, claims were staked at Deep Creek in 
1915. Later in 1928, it was reported that open cuts were made on pyrite-chalcoppite 
occurrences by claim owners Tom Brewer and Tom Brandon (B.C. Min. of Mines, 1928). 
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In 1967, then claim owner Mel Chapmen cut several bulldozer trenches in the 
area of the present property. Texas Gulf Sulphur Co. subsequently optioned the claims in 
1968 from Chapmen and during that year conducted a ground magnetometer survey and a 
limited soil geochemical sun’ey (L’Orsa, 1968). L’Orsa used the name “Del Santo” for 
the prospects at Deep Creek, a name that was adopted by the B.C. Ministry of Energy, 
Mines and Petroleum Resources in 1969 (B.C. Ministry of Energy, Mines and Petroleum 
Resources, GEM 1969, p. 120). 

In 1969, Falconbridge Nickel Mines Ltd. optioned the claims from then owners 
Mel Chapmen and Francis Madigan. In 1969 and 1970 Falconbridge conducted 
geological mapping and carried out soil geochemical, magnetometer and electromagnetic 
surveys in the area (Browm, 1970, Helgesen, 1970 and Harper, 1970). They also drilled 
three short EX diamond drill holes for a total of 39.5 m. 

Circa 1970, Bovan Mines Ltd. drilled one BX diamond drill hole near the 
trenched area of the Del Santo Prospect (personal communication by D.C. Plecash to W. 
Tampson). The hole was drilled to about 42.5 m. No records have been found for the 
hole (Tompson and Cuttle, 1998). 

In 1976, four bulldozer trenches were cut in the area of the Del Santo Prospect by 
Union Minere Explorations and Mining Corporation under an agreement with Mel 
Chapman (B.C. Min. Energy, Mines and Petrol. Res., 1976, p, El50). The trenches were 
each about 3 metres wide, 20 metres long and 0.3 m deep. 

In 1978, Petra Gem Explorations of Canada, Ltd. acquired an option from Mel 
Chapman and Francis Madigan and staked an additional block of claims contiguous with 
those of the Del Santo group. They conducted geological work over previously cut grid 
lines, conducted a fluxgate magnetometer and pulse EM survey over the area near the 
trenches (White, 1978; Price, 1979). 

In 1979, four diamond drill holes, totaling about 328 m, were drilled by D.Groot 
Logging in the area of the previous work. No records have been found for the drilling. 

In 1992, Willard D. Tompson and Alan Burrows acquired the prospects by 
staking. In 1993, they mapped and sampled the old trenches (Tornpson? 1993). 

During 1998, Telkwa Gold Corp. established two grids on the property, Grid One 
over the known Del Santo copper-silver showing and Grid 2 over a circular airborne 
magnetic anomaly about 1.2 km east of the Del Santa Prospect (Tompson and Cuttle, 
1998). The grid covering the Del Santo prospect consists of about 17.5 km of cut lines. 
During August of 1998, prospecting and detailed geological mapping was carried out 

over Grid 1 by J. Cuttle (Tompson and Cuttle, 1998). Soil sampling was conducted on 
both grids. The 313 soil samples collected on Grid 1 (covering the Del Santo showing 
and surrounding area) identified low amplitude and subtle linear to concentric copper, 
zinc and silver anomalies. Analytical results from the seventy-nine samples collected 
from the second grid showed a single coincident low amplitude Cu-Pb-Zn-Ag anomaly. 

Also during 1998, Telkwa Gold Corp. contracted Frontier Geosciences of North 
Vancouver, B.C. to carry out magnetic and MaxMin EM surveys over a portion of Grid I 
to test the Del Santo Prospect and potential northerly extensions of the mineralization 
(Liu and Candy, 1998; Tompson and Cuttle, 1998). The magnetic survey, which totaled 
5.26 km, identified a magnetic low coincident with the Del Santa showings and other 
strong magnetic highs coincident with granodiorite plugs and dykes (Liu and Candy, 
1998; Tompson and Cuttle, 1998). The MaxMin EM survey, which totaled 4 km, 
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identified 21 north-northwesterly to northeasterly striking high frequency anomalies, 
including three that are coincident with the magnetic low. 

Telkwa Gold Corp. also established six trenches during 1998 in the area of 
previous trenching done in the 1960’s and 70’s (Tompson and Cuttle; 1998). The six 
trenches were dug approximately perpendicular to the strike of bedding and 
mineralization, and tested the mineralization for about 100 m along the approximate 
north-northwest strike. The trenches were mapped at 1:lOO m scale and mineralized 
zones were sampled for analysis. 

During 1998, Telkwa Gold Corp. drilled four diamond drill holes for an aggregate 
length of 374.6 m to test the depth extension of mineralization exposed by Trenches 9X-1 
and 98-4 (Tompson and Cuttle, 1998). Massive pyrrhotite and pyrite were intersected by 
DDH 98-3 over a 4 m interval. The remaining drill holes did not intersec~t sulphide 
mineralization. Three of the drill holes were surveyed using the dobnhole TEM survey 
method (Liu and Candy, 1998). A TEM response to the east of DDH 98-3 at about -52 
m is interpreted to be related to massive sulphide mineralization intersected at about that 
depth in the drill hole (Liu and Candy, 1998; Tompson and Cuttle, 1998). 

4.0 REGIONALGEOLOGY 

The Del Santo claim group is located in the southern portion of the Babine 
Mountain Range where the property and surrounding area is underlain by a folded and 
faulted assemblage of island arc subaerial to submarine volcaniclastic rocks known as the 
Hazelton Group (Figure 5), (Tompson and C&e, 1998). The early to middle Jurassic 
volcanic and sedimentary rocks were deposited in the northwest trending Hazelton trough 
and were later bounded to the east and west by grabens of younger Cretaceous and 
Eocene volcanic and sedimentary rocks. 

The Hazelton Group has been divided into the Telkwa, Nilkitkwa and Smithers 
Formations (MacTntyre et al., 1986). The Telkwa Formation includes phyllitic maroon 
tuffs porphyritic andesite and polymictic conglomerate. The overlying Nilkitkwa 
Formation includes lower units consisting of predominantly volcanic and volcaniclastic 
rocks consisting of subaerial to submarine amygdaloidal basalts and andesites and lesser 
dacitic to rhyolitic tuffs and flows. These lower units are in turn overlain by sedimentary 
rocks consisting of tuffaceous conglomerate, siltstone and wackes. The upper unit of the 
Nilkitkwa Formation consists of argillaceous tuff, slates, limy manganiferous shales and 
siltstone, chert, and grey limestone. The Smithers Formation, which overlies the 
Nilkitkwa Formation comprises poorly bedded tuffaceous greywacke. cherty siltstone, 
fossiliferous sandstone and pebble conglomerate. 

Rocks of the Hazelton Group in the Babine Range have been folded into 
asymmetric folds typically plunging about 30 degrees to the southwest (Macln$re et al.; 
1986; Tompson and Cuttle, 1998). The folded sequence has been cut and offset by a 
series of block faults related to Tertiary extensional movements. 

Intrusive rocks include late Cretaceous diorite to diabase dykes and sills and 
Eocene matic to felsic dykes and biotite-rich granodiorite stocks, dykes and sills. 





5.0 LO~ALGEOLOGYOFTHEDELS.~NTOPROSPECTANDSURROUND~GAREA 

During August 199S1 Jim Cuttle carried out detailed geological mapping of an 
area about 2.3 square kilometres surrounding the Del Santo Prospect (Tompson and 
Cuttle, 1998). 

Rocks of the Nilkitkwa Formation predominate in the area (Figure 6). These 
include maroon and green amygdaloidal pillowed or massive ma& flows and tuffs of 
Unit UN1 and lesser quantities of Unit IJN2 rocks consisting of dacitic volcanic tuff and 
flows with interlayered cherty slates and siltstones. Minor amounts of thin-bedded 
argillaceous tuff, hmy manganiferous shales, cherts and grey silty limestones of Unit 
IJN4 occur locally. This latter unit serves as an important marker horizon as it caps the 
mineralization at the Del Santo Prospect (Cuttle and Tompson, 1998). 

Poorly bedded tuffaceous peywacke, cherty siltstone and pebble conglomerate of 
the Smithers Formation underlie the eastern portion of the mapped area (Figure 6) 
(Tompson and Cuttle, 1998). 

The rock units typically strike north-northwesterly and dip moderate to steeply to 
the east. 

Intrusive rocks include minor diorite to diabase dykes of the Late Cretaceous 
Kasalka Group (Kd) and small granodiorite stocks and dykes of the Eocene Nanika 
Intrusives (Tgd) (Tompson and Cuttle, 1998). 

6.0 MINERALIZATION-THEDELSANTOVMSPROSPECT 

The Del Santa Prospect consists of semi-massive to disseminated pyrrhotite and 
pyrite accompanied by lesser amounts of chalcopyrite and minor amounts of sphalerite 
that occur within intermediate andesitic to dacitic tuffs of Unit IJN2 and interlayered limy 
mudstone, limestone and chert of Unit IJN4 (cf Tompson and Cuttle, 1998). Mafic tuffs 
of Unit IJNl underlie intermediate tuffs of Unit lJN2 about 5 to 15 m west of the 
mineralization. The rock units and associated mineralization strike north-northwesterly 
and dip steeply east. Isoclinal folding was noted in limestone at one location (Tompson 
and Cuttle, 1998). 

The mineralization is 3 to 15 m wide and has been exposed by trenching for about 
100 m along strike. The best grade/width assay results were received from trenches 98-I 
and 98-4 spaced about 10 m apart and about 30 m south of the northernmost trench. 
Results from the two trenches include 120.4 g/t Ag and 0.9 % Cu over 15.2 m in Trench 
98-l and 30.5 g/t Ag and 0.5 % Cu over 14.1 m in Trench 98-4 (Tompson and Cuttle, 
1998). The best individual assay returned 454 #i Ag and 3.84 % Cu over 1 m. 

Drilling conducted in 1998 indicates that the sulphide mineralization does not 
extend to depth, at least in the area drilled beneath Trenches 98-1 and 98-4. Drill hole 
98-2 directly beneath Trench 98-4 intersected about 5 m of bedded chert about 20 m 
down dip to the east of the sulphide mineralization exposed in the trench. Drill hole 98-1 
intersected about 1.5 m of chert and quartz veins about 13 m further down dip. Neither 
of these holes intersected sulphide mineralization however. Volcanogenic massive 
sulphide lenses are sometimes capped by and/or extend laterally into chert. The chert may 
therefore represent the down-dip extension of the sulphide mineralization but this is 
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uncertain. Massive pyrrhotite and pyrite intersected in DDH98-3 about 15 m beneath the 
chert in DDH 98-2 is interpreted by Tompson and Cuttle (1998) to be a separate lens. 

‘The failure to intersect the sulphide mineralization at depth can also be explained 
by faulting or folding. An abrupt change in magnetic susceptibility along an east- 
northeasterly trend in the immediate area of the trenches suggests truncation of units by a 
fault (cf. Liu and Candy, 1998). Alternatively, the mineralization may be in the keel of 
an isoclinal fold (isoclinal folding was noted in a limestone unit in one of the trenches). 

The geological setting and style of mineralization at the Del Santo Prospect is 
similar to that at the Windy Craggy Deposit and other Besshi-type deposits around the 
world (cf. Peter and Scott, 1999; Tompson and Cuttle, 1998). 

7.0 1999 EXPLOR~TIONPROGRAM 

7.1 Target Description and Results of Seismic Surveying 

On the basis of results of the 1998 exploration program, five MaxMin EM anomalies 
were selected for follow up by back-hoe trenching or diamond drilling. In addition to the 
presence of an EM anomaly, favourable geology and distinctive magnetic signatures were 
additional parameters used to select the targets. 

In order to determine depths to bedrock in the areas proposed for trenc~hing and to 
determine bedrock velocities, thereby providing more information on bedrock geoloa, a 
seismic refraction investigation was conducted in each of the areas. The survey was 
carried out by Frontier Geosciences of North Vancouver. Each survey line was 115 m 
long and centred on the MaxMin anomaly. The results of the seismic refraction survey 
are presented in the report included as Appendix A (Hillman, 1999). 

7.1.1 MaxMin A~o~T~Q!v AI 
Anomaly Al, which strikes approximately north-northwest, was detected on Lines 

1s and on 2s about 60 m cast of the baseline (Figure 7) (cf. Liu and Candy: 1998). The 
anomaly is not evident on frequencies lower that 3520 Hz, shows as a ver)l weak 
response on frequency 3520 Hz and a moderate to stronger response on higher 
frequencies. The anomaly is coincident with a magnetic low that extends from LlS 
south-southeastward to the Del Santo showing near L6S (Liu and Candy, 1998). 
Outcrops nearest the target consist of mafic volcanic rocks of Unit IJNl. The southern 
portion of the anomaly located at I, 2S, 0+60 E was selected for follow up work. 

Results of the seismic survey (Seismic Line SL-4; Hillman, 1999; Appendix A) 
indicated overburden depths or 1.8 to 5.8 m, too deep for effective trenching with the 
equipment on site. Bedrock velocities are consistent at 5000 m/s (Hillman, 1999). Due to 
the prohibitive depth of overburden and difficulty of access, the target was not followed 
up during 1999. 

7.1.2 MoxMin Anoma& A4 
Anomaly A4, which strikes approximately true north, was detected on the eastern 

portion of Lines 1s and 2S (Figure 7) (cf Liu and Candy, 1998). The anomaly shows as 
a weak response on lower frequencies (880 and 1760 Hz), as a moderate response on 
frequencies 3520 and 7040 Hz and as a strong response on higher frequencies. The 
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southern portion of the anomaly at L 25,3+25 E, which was selected for follow-up, is the 
strongest EM response of the MaxMin survey conducted in the area. Anomaly A4 is 
coincident with a broad magnetic susceptibility high (Liu and Candy, 1998). Outcrops 
nearest the target consist of mafic volcanic rocks of Unit IJNI in contact with felsic tuffs 
of Unit 1JN2 interlayered with tuffaceous wackes and chert of Unit IJN4. 

Results of the seismic sumey (Seismic Line SL-3; Hillman, 1999) indicated 
overburden depths of I .5 to 10 m, too deep for effective trenching with the equipment on 
site. Bedrock velocities vary from a central 30 m wide rock unit with a velocity of 3870 
mis flanked by rocks with higher velocities of about 5200 m/s (Hillman, 1999). The 
c.cntral lower velocity zone is probably indicative of sedimentary rocks. 

Due to the prohibitive depth of overburden the target was not followed up during 
1999. 

Z 1.3 MawWin Anomaly A5 
Anomaly A5, which strikes approximately north-northeast. was detected on the 

eastern portion of Lines 35 and 45 (Figure 7) (Liu and Candy, 1998). The anomaly ma\: 
be the southerly extension of Anomaly A4. It shows as a weak response on frequency 
3520 Hz and as a moderate to strong response on higher frequenc~ics. Anomaly A4 is 
coincident with a broad magnetic susceptibility high (Liu and Candy. 1998). Outcrops 
nearest the target consist of mafic volcanic rocks of Unit IJNl. The southern portion of 
the anomaly at 3+7OS, 2+90 E was selected for follow-up work. 

Results of the seismic survey (Seismic Line SL-2: Hillman. 1999) indicated 
overburden depths of 4 to 9 m Bedrock velocities are consistent at 4750 m.‘s (tiillman, 
1999). A test trench in the target area failed to reach bedrock. 

Due to the prohibitive depth of overburden, the target was not followed up during 
1999. 

Anomaly AS, which strikes approximately north, was detected on the eastern portion 
of Lines 5s and 6S (Liu and Candy, 1998). It shows as a very \vcah response on 
frequency 3520 Hz and as a moderate to strong response on higher frequencies. 
Anomaly A8 is underlain by rock of intermediate magnetic susceptibility (Liu and 
Candy, 1998). The southern termination of the anomaly is coincident with a pronounced 
change to rocks of lower magnetic susceptibilie to the south. The southern portion of the 
anomaly at 5+8OS, 2+90 E was selec,ted for follorv-up work. 

In order to test Anomaly A8, a trench about 28 m long was established. Results are 
presented in Section 7.3.1 below. 

Anomaly Cl, which strikes approximately north-north\\est, was detected on Lines 
3S and 4s about 125 m east of the baseline (Figure 7) (Liu and Candy, 1998). The 
anomaly is not evident on frequencies lower that 3520 Hz; shows as a very weak 
response on frequency 3520 Hz and moderate to stronger response on higher frequcncies~ 
Anomaly Cl is coincident with a magnetic low thar extends from LIS south- 
southeastward to the Del Santo showing near LGS (Liu and Candy- 1998). The southern 
portion of the anomaly located at L 3+8OS, I+20 I! was selec.ted for fbllow up. 
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Results of the seismic survey (Seismic Line SL-5; Hillman, 1999) indicated 
overburden depths of 6 to IO m. Bedrock velocities change from 3900 m!s east of I+30 
E to 4830 mis west of that location (Hillman, 1999). Since overburden depths at the 
planned trench site ,rcre too deep for trenching with the equipment on site, it was decided 
to test the anomaly by trenching directly along Line 4s adjacent to an outcrop. As 
indicated in Section 7.3.2. only minor amounts of bedrock were exposed by the 
trenching. Depth to bedrock rapidly increased to the east such that 9 m alvay from the 
outcrop, overburden depths were too great for the backhoe to reach bedrock (See Section 
7.3.2 below for details of the trenching). Since the trenching did not adequately test the 
anomaly, it was decided to test the anomaly by diamond drilling. Results of the drill hole 
drilled to test the anomaly are presented in Section 7.4.1 below. 

7.2 Road Building 

Access to the sites of proposed trenching and diamond drilling was accomplished 
using a Caterpillar D5 bulldozer operated by J. flutter, P.Geo. and mining contractor. 

Access to Trench 99-1, which tested Anomaly A8, was gained by establishing a 
trail about 50 m long extending approximately eastward from the existing cleared area 
near the site of the Llel Santo Prospect. 

Establishment of about 270 m of road extending generally northward from the Del 
Santo Prospect pro\:ided access to the proposed trench site to test Anomaly A5. A further 
130 m of road to the west-southwest enabled access to Trench 99-2 and the drill site for 
DDH 99-1, both of which tested Anomaly Cl. 

7.3 Trenching 

Trenc.hing was accomplished using a backhoe mounted on the rear of the 
Caterpillar D5 bulldozer used for road building. Trenches were cut about 1 m jvide and 
I .5 to 3.5 m deep, as dctcrmined by the depth of overburden. The trenches \vere mapped 
at 1: IO0 scale using chain and compass. A profile of each trench was determined using a 
makeshift stadia rod and clinometer. 

The trenches were back filled following mapping. 

7.3. I Trmclt 99-I - MmMin Anomaly A8 
Trench 99-1, established to test Anomaly AS, \uas about 28 m long extending 

from local grid location 5~++78S, 2+69E for about 12 m at a bearing of 80 de&Tees and a 
further 16 m at a bearing of 93 degrees (Figures 6,7 and 8). 

Dark grey calcareous mudstone underlies about 19 m of the trenched area. The 
mudstone is in contact with intermediate tuff in the extreme western part of the trench 
and medium green, medium grained andesite in the extreme eastern portion of the trench. 
A pale grev, quartz-~~phyric dac~ite unit about 5 m wide is interlayered with the calc~arcous 
mudstone in the east-central portion of the trench. 

Bedding in the mudstone strikes about 340 degrees and dips 80 degrees east. The 
moderate to well developed foliation in the mudstone strikes approximately to the north. 
The foliation dips steeply east in the western part of the trench but switches to steeply 
west in eastern portions of the trench. 

r 
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Mudstone in the eastern part of the trench is vq strongly foliated, suggesting 
proximity to a fault. Such a fault provides the only ready explanation for MaxMin 
Anomaly A-S. 

A basal till sample (Sample 155651) was collected near the central eastern part of 
the trench. The fine grained portion of the till sample was analyzed for Au, Ag. Cu, Pb 
and Zn. to test for potential glacially transported mineralization. The sample returned 
bacground values for each of the elements (Appendix B). 

7.3.2 Trench 99-2 - MuxMin Anomaly Cl 
Trench 49-2, established to test Anomaly Cl, extended from loc.al grid location 

4-LOOS, 1+40E for about 18 m at a bearing of 260 degrees (Figures 6. 7 and 9j. The clay- 
rich till present in the area thickened rapidly eastward from the basalt outcrop exposed 
near the western termination of the trench such that the backhoe reac.hed bedrock in only 
the western 9 m of the trench and there only sporadically. 

Bedroc~k exposed by the trenching consists predominately of dark grcy moderateIF 
magnetic mafic intrusive rocks. A thin 0.5 m sliver of amygdaloidal basalt, host rock to 
the intrusives, was exposed about 7 m from the west end of the trench. 

Maxmin anomaly Cl was not explained by rocks exposed by the trenching. 
A basal till sample (Sample 155655) was collected near the central eastern pan of 

Ihe trench. The fine Lvained (-63 micron) portion of the till sample was analyzed for Au. 
Ag_ Cu, Pb and Zn. to test for potential glacially transported mineralization. ‘[‘he sample 
returned slightly elevated gold (10 ppb) and bacground values for the other elements 
(Appendix B). 

7.1 Diamond Drilling 

During the 1999 program one diamond drill hole was drilled, having a towI length 
of 120.4 m. The drllhng w-as done bv the Major Drilling Group (J.T. Thomas Drilling) 
of Smithers. British Columbia recoverjng NQII core. Core was boxed in standard j-foot 
(l.%n) trays and removed to core logging fac.ilities on land owned by J. Hutter al the 
fanning c.ommunity of Quick, B.C. The core was logged and then placed in core racks 
that had been previously established at the same location. 

7.4.1 DDH 99-1 - hlax.~~in Anonud~ Cl 
Diamond drill hole 99-1, drilled to test Anomaly Cl _ was collared at local grid 

coordinates 3+99 S; I+80 E and drilled at an angle of 45 degrees toward azimuth 245 

degrees (Figures 6 and 7). A log of the drill hole is attached as Appendix C; a cross 
sec.tion is presented as Figure 10. 

The upper 26.6 m of the drill hole intersec~ted moderately to strongly spilitized 
amygdaloidal basalt. Several dark grey moderately magnetic mafic dpkes intrude the 
basalt in the bottom 4 m of the section. Below 26.6 m. a series of mafic dykes was 
intersected by the drill hole from 26.6 m to 37.5 m. Moderately to strongly spilitized 
arnvgdaloidal basalt locally intruded bq’ several mafic dykes was intersected between 37.5 
m and 1 IS.42 m. I’rom 118.42 m to the bottom of the hole at 120.40 In_ the drill hole 
inlersccted pale grey to pink monzonite. 



The basalt units intersected by the drill hole are interpreted to be part of Unit 
IJNl of the Early to Middle Jurassic Nilkitkwa I:ormation, Hazelton Group. The basalt is 
medium green; locally amygdaloidal, spilitized, moderately chloritized, slightly to 
strongly cpidotized and tvplcallv contains 5 to 20% calcite and fewer quart7 veins. 
Larger 2 to 5 cm diametir amygdules are typically filled with calcite with or without 
chlorite and epidote, smaller 2 to 3 mm diameter amygdules are chlorite filled. Long axis 
of amygdules are typically aligned at Xl degrees relative to the core axis. Chlorite also 
fills formerly irregular open spaces and completely replaces primary matic phenocrysts in 
places. Hyaloclastite zones are present locally and consist of angular basalt fragments in 
an epidote and calcite matrix. Hyaloclastite zones are strongly spilitized. A description 
of the petrography of the rock in thin section by J.F. Harris of Vancouver Petroyaphics 
Ltd. is included in Appendix C (Sample DDH 94-l 74.7 m). 

Mafic dykes, which intrude basalt of Unit IJNI. are interpreted to be part of the 
Late Cretaceous Kasalka Group (Unit Kd). The dykes are dark grey, generally fine 
grained and moderately magnetic. They typically contain about 10% chloritized and 
locally hematized phenocrysts, which are about 2 mm across, in a subophitic intergrowth 
of saussuritized plagioclase and mafic minerals. In places, tiny fibrous feldspar crystals 
are common. Typically, the dyke contacts are at 70 degrees to the core axis. The dykes 
are slightly epidotired and carbonatized in places but are generally much less altered than 
the intruded basalt. A description of the petrography of the rock in thin section by J.F. 
Harris of Vancouver Petrographic~s Ltd. is included ;n Appendix C (Sample DDH 99-l 
32.9 m). 

The monzonite, which intrudes basalt of Unit 1JNl near the bottom of the drill 
hole, may be a member of the Eocene Nanika lntrusives but its geochemistry is similar to 
that of the matic dykes (Section 7.5 +lo\v) suggesting it is related to the Late Cretaceous 
Kasalka Group. It 1s pale green to pinkish grey, and consists of an intergrowth of mmeral 
grains typically 1 mm across comprising saussuritized plagioclase and K-feldspar(?) 
accompanied by lesser quantities of mafic minerals including hornblende and biotite? and 
minor quartz A description of the petrogaphy of the rock in thin section by J.F. Harris 
of Vancouver Petrogmphics Ltd. is included in Appendix C (Sample DDH 99-l 119.3 
m). 

Mafic dvkes intersected from 29.6 to 37.5 m and also from 51.8 to 56.7 m are 
fractured, brecciated and locally slickcnslided suggestive of extensive faulting. Such 
faulting provides the only explanation for MaxMin anomaly C I. 

7.5 Whole Rock and Selected Trace Element Geochemistry 

A drill core sample of basalt representative of Unit lJN1 (Sample 99-l IX.9m), mafic 
dyke representative of Unit Kd (~Sample 99-l 32.9m), and monzonite (Sample 99-l 
12Om) were analyzed for major and selected trace elements by TSL Assayers Vancouver. 
The samples were fused with lithium metaborate. dissolved in dilute HNO? and analyzed 
by 1CP. Results are listed in Appendix E. 

7.5. I BffsaN (Unit IJh’1) - .!h~plt 99-1 18.9 ttt 
Based on Figures 11, 12 and 12, after Valiance (~197Q Le Maitre ( 1989); and 

Winchester & Floyd (1977); rock sample “99-l 18.9 m” is a spilitized, high-potassium_ 
sub-alkaline basalt (Appendix E). Variation diagrams by Mullen (1983) and Pearce and 



I 

Figure 14 

(to Figures 14, 15 andl7) 

I 0 + * 99-1 99-1 99-1 32.9 18.9m 120.0 m m I 

I I I /I I 

Key to Figure 14 

Figure 15 

Key to Figure 17 
(after Debon and Le Fort (1983), Fig. 1) 

Plutonic Volcanic 

1 Granite Rhyolite 

2 Adamelltte D&mite 

3~Granodiorite Rhyodacite 
4 Ton&e (trodhjemite) ‘pacite 

5 Quartz Syenite Quartz Trachyte~~ 

6 Quartz Monzo+? Quartz Latite 

7;Quartz Monzodiorite ~,Quart? Latiandesite 

8 Qualtr Diorite Quartz Andes@ 

9 SyeFite Trachyte 

10 Monzonite ‘Latite 

11 Monzogabbro ~. ILatibasalt 

12 Gabbro 1 Basalt 

Figure 17 
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Norry( 1979) indicate the sample to be an island arc basalt transitional between island-arc. 
tholente (IAT) and talc-alkaline basalt (CAB) (Figures 14 and 151. The pattern of 
sample 99-l 18.9 m presented on Figure 16, which shows clemental concentrations 
normalized to Mid-Ocean Ridge Basalts (MORB), is similar in most respects to that of a 
talc-alkaline basalt. Strong relative enrichment of Sr, K and Ba is characteristic. ofcalc- 
alkaline basalts (Pearce, 1987). The relative depletion ofZr. Ti, and Y is characteristic of 
most arc-related rocks including both island-arc tholeiitic and talc-alkaline varieties. In 
general, the island-arc tholciites show greater relative depletion than talc-alkaline basalts. 
Scandium at normalized value close to unity and phosphorus at slightly .qeater than unity 
for sample 99-l 18.9, is transitional between patterns of island arc tholeiites and calc~- 
alkaline basalts (Figure 16, cf. Pearce, 1982). 

7.5.2 Mafic Dyke (Unit Kdj - Sample 99-l 32.9 m 

Sample 99-l 32.9 m, representative of mafic dykcs intersected by drill hole 99-l _ 
is relatively fresh, plotting in (he non-spilite field of the discrimination diagram by 
Valiance (19741 (Figure I I). It plots in the high-potassium basalt field of Lc Maitre 
(1989) and, using ZrITiO? as an alkalinity index (Winchester and Floyd; iY77), the 
sample plots on the dividing line transitional between sub alkaline and alkali basalt 
compositions (Figure 13). Variation diagrams by Mullen (1983)_ on which the sample 
plots in the seamount alkalic (,oceanic island alkali basalt) field, and Pearce and Norv 
(1979), where the sample plots in the Gthin plate basalt field, suggest a slight to 
moderate alkalic c~omposition for ihe sample (Figures 14 and IS). On Figure 16; Sample 
99-l 32.9 m shows enrichment relative to MORB of elements K, Ba_ P, and Zr. and a 
normalized ratio slightly below unity for Y and SC, all charac.teristic of oceanic island and 
within plate basalts (Figure 16; cf. Pearce, 1982). The sample does not show the titaniutn 
enrichment relative to MOKB shown by alkali within plate basal& 

The normalization to MORB pattern shown by sample 99-1 32.9 m is simjlnr to 
that of the footwall flows and sills associated with the Windy Craggy Deposit interpreted 
by Peter and Scott (1999) to be mildly alkalic, within-plate tholeiites (Figure 16). 

7.5.3 Monzonite - Sample 99-1 120.0 M 

Sample 99-l 120.0 m is representative of the intrusion intersected at the bottom of 
drill hole 99-l. The intrusion, which has surprisingly low SiO: content. plots as a monzo- 
gabbro on the variation diagram by Debon and Le Fort (1983) (Figure 17). Sample 99-1 
120.0 m has a slightly more alkaline character but otherwise is similar geochemically to 
mafic dyke sample 99-l 32.9 m (Appendix E; Figures 11 to 16). The similarities of the 
monzo-gabbro geochemistry to that of the mafic dykes suggests they are co-maymatic. 
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Spllitization Discrimination Plot (Vallsnce, 1974) 

l 99-1 18.9m 

a 99-1 32.9 m 

* W-l 120.0m 

Figure 11 

Key 
(to Figures 11, 12 and 13) 

igure 12 

Key to Figure 13 
(aflerWhch&erand Fbyd. 1973. Fii. 2) 

ITrachyandesite 

. .-. ---. . 
.om lComendite 

.ite Pan I Panteller 

Figure 13 
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8.0 OBSERVATIONSANDRECO~~,WMMTIOM 

The similarity in geological setting and style of mineralization of the Del Santo 
Prospect to the giant Windy Cra&y Besshi-Type Deposit in Northwestern British 
Columbia is a strong positive factor for further exploration in the area of the Del Santo 
property. Large pyrrhotite-rich massive sulphide bodies, such as those that comprise 
most Besshi-Type deposits should respond verq’ well to electromagnetic sur\iey methods. 
It is suggested that exploration in the Del Santo area be broadened in scope to include 
surrounding areas of similar geology. Examination of government mapping and previous 
surveys by exploration companies should help determine such areas of similar geology 
Once the areas have been selected, any previous airborne and ground electromagnetic 
surveys should he examined and any strong, preferably short conductors should he 
considered for further follow-up work. H‘ there are areas of particularly favourable 
geology that have not had airborne EM coverage, consideration should be given to 
conducting an airborne suwey over such areas. 

Of the untested targets from the 1999 program, one is suggested for further work. 
One drill hole to an estimated depth of 75 m is recommended to test Anomal! A4 (L 2s: 
?+25 E) based on the relative strength of the anomaly and favourahle geoloa in the 
immediate area. 

Consideration should also be given to drilling two short drill holes iabout 50 m 
each) in the area of the Del Santo Prospect. The drill holes should be located to test 
possible down-plunge extensions of mineralization, one 75 m to the north and the other 
25 m to the south of the previous fence of drilling in the area of Trench 98-4. 
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Telkwa Gold Corp. 
Summary of 1999 exploraUon 



Telkwa Gold Corp. 

Summaryd19a9uploration 

4,571.w 
3.42158 
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I. INTRODUCTION 

In the period July 12 to July 13, 1999, Pmnties Geosciences Inc. carried out a seismic 

dktion investigation for T&WI Gold Cotpaion on bre Del Santa property wnr 

SmitbcA, B.C. A Survey Lwxtion Plan oftbe site MB is &own at 150.~ SC& in Figure I 

The survey was carried out acnxa the axis of EM. caductcas identified in a previous 

Maddin survey of the site mea carried out by Fro&r Geosciencea Inc. in Sepkmber, 199% 

The seismic lines were surveyed east-west in mder to intersect the appaxnt &ie of the EM. 

conductors at right angles. the lcatiws of the seismic lines together with tl~hc E.M. 

conductors and Magnetic Iatensi~ arc illusfxated at 1:2,5500 scale in Figure 2, in the 

Appdii. 

The survey ~~vemge of five separate linag was posikned to cross the axea of EM 

condwtors Ag. A5, A4. Al and Cl, Ewh seismic line ~8 I1 Sm in Lmgth. Ike pupax of 

tix seismic survey wns to determine the de~tbs to bedrock far pmpoacd uexbing operations 

nndtodaemtia e b&o& velocities tbst may provide rmxe infomution w bedrock geology 

in the site area. 

1 
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Prontier Pensciences he, 
237 St. Gexges Ave North Vancouver, B.C V7L 4T4 Tel: (604) 987-3037 Fax !604) 95X-3074 

FAX 

To: Will Thomson 
Company Telkwa 
Fax: 1250 847 2849 
From: Russ Hillman 
Date: July 19, 1999 
Pages sent: 1 including this page 

Hello Will. 
Here are the results for line 2. Plaase give me a cdl with any questtons, Russ - .--_- 
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ProPtier Geosciences Inc, 
237 St. Georges Ave North Vancouver, B.C V7L 4T4 Tel: (604) 987-3037 Fax [6@4j 984-3074 

FAX 
To Will Thomson 
Company: Telkwa Gold Corp. 
FaX 1250 647 2649 
From Russ Hillman 
Date July 21, 1999 

Pages seal: 2 Including thts page 
--- 

Hello MIlz 
Here are the results for line 3. 1 included the hedr~k velocity ti show the low velocity zone 
hmveen Gee. 12 and 17. 

.- 
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Here are the depths for hnc 4. The bedrock velocity is a uruform XKK~ m:s for this hne. 
Please give me a call wiih any questions, Russ 

1 Geophone # 1 Stallon (m) Depth to Glacial Till 1 Depth to Bedrock) 
(metresl 

-051 

(m&es) j 

-2 6: 

I I / 
East 1 241 115; -1.4 -5 3 --A -__- 





Frontier Geosciences he, 
237 St. Georges Ave., North Vancouver, B.C V7L 4T4 Te,: (604) 987-3037 Fax (604) 984-3074 

FAX ’ 
/ 

TO Will Thomson 
Chmpany: Telkwa G&l Carp. ,̂  
FaX 1250 647 2849 ; 
From: Russ Hillman 

I’ 

‘, Dale: July 20, 1999 ” ,_ 2: ,.*. ‘I., 

Pages sent: 1 inciudlng this page 
i 

Hello Will. 
Here are the results for line 5. The bedrock velocity IS 4830 ms west of Geophone 16 and 3900 
m’s to the east. Please give me a call with dny questions, Russ 

- 
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Appendix B 
Till Sample Analyses 
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Certificate Sample Au Ag Cu Pb i!n 
Number Name wb wm wm ppm ppm 

9V0269SG 155651 3 02 55 24 166 
9V0269SG 155655 10 0.2 65 23 126 



Appendix C 
Diamond Drill Log D.D.H. 99-l 
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D.D.H. 99-l 1 of5 

Telkwa Gold Corporation 
Diamond Drilling Log 

D.D.H. 99-1 
Property’ Del Santo Local Grid Coordinates 
Date Started- July 26, 1999 Dnllrng Contractor. Major Drilling Group, Smrthers, BC North 3+99 s 
Completed: July 31, 1999 East: I+80 E 

Final Depth: 120.40 m Linear measure in metres YTM Grid Coordinates 
North. 6059839~ 

East: 650030 

Depth: AZ. Dip 
0.00 m 245” -45” -_ 

118.87 m 245” -44” 

Elevation. 1297 m 

Logged by. J. Wayne Pickett, P Geo Abbreviations: CA - relative to core axis 

iummary of Lithological Units 

.ATE CRETACEOUS 

MONZONITE 

Monzonite intrudes basalt of Unit IJNI near the bottom of the drill hole. It IS pale green to pinkish grey, fine grained and consists of an 
intergrowth of mineral grains typrcally 1 mm across comprising saussuritized plagioclase, k-feldspar and minar quartz and brotrte. 

KASALKA GROUP 

Unit Kd - Mafic dykes 

Mafic dykes intrude basalt of Unit IJNI The dykes are dark grey generally fine grained and moderately magnetic. They typrcally contain 
about 10% chlontrzed and locally hematired phenacrysts, which are about 2 mm across, in a subophitic intergrowth of saussuritized 
plagioclase and mafic minerals In places, trny fibrous feldspar crystals are common Typically, the dyke contacts are at 70 degrees C.A. 
They are slightly epidotized and carbonatized in places but are generally much less altered than the intruded basalt. 

:ARLY TO MIDDLE JURASSIC 

HAZELTON GROUP 

NILKITWA FORMATION 

Unit IJNI - Basalt 

Basalt IS medium green, locally amygdaloidal, spilttlzed, moderately chloritized, slightly to strongly eprdotized and typically contains 5 to 20% 

calcite and fewer quartz veins Larger 2 to 5 cm diameter amygdules are typically filled with calcite with or without chlorite and epidote, 
smaller 2 to 3 mm diameter amygdules are chlorate filled Long axis of amygdules are typically aligned at 30 degrees C A Chlorite also fills 
formerly Irregular open spaces and completely replaces primary mafic phenocrysts in places Hyaloclastrte zones are present locally and 
consist of angular basalt fragments in an epidote and calcite matrix. hyaloclasttte zones are strongly spilitized 



D D H 99-1 2 of 5 

From To Description 

0.00 13.05 ICasing 1 

LO5 

3.05 

5.11 

12.90 

1825 

19 90 

20 1’ : 
21.40 

21.9( 

!I.94 

12.90 

x94- 

22.04 22.38 
22 38 22.50 
22.50 23 50 

23.50 I 24 06 

26.60 

26 60 

27.38 

27.80 
28.10 

28 ...,..,.,... 

Basalt (Unit IJNI), medium green, locally amygdaloidal, slightly to strongly epidotized, few calcite veins ~ .-..__ 
Medrum grained, about 20% of section epidotized including pervasive epidotization and eprdote veins few calcrte and quartz 
veins, few calcite amygdules about 2 mm across and locally several chlorite amygdules about 1 mm across 

Vuggy quartz vein-containing lesser epidote and chlorite 
Strongly epidotized, several calcite veins, most of section contains IO to 30% calcite and epidote amygdules, typically 2 to 5 
mm across, some sectrons contarn up to 10% chlorite amygdules, typically 1 to 2 mm across 

Medium green, medium grained, about 10% elongate chlorite amygdules about 2 to 3 mm across, locally epidote occurs wtth 
the chlorite, few calcrte and quartz veins. Long axis of amygduies about 35% C A. 

-’ Moderately epidottzed, about IO % chlorite and calcite amygdules typically 1 to 2 mm across, few calcite and quartz veins 

locally 
Brecciated, several calcrte and quartz veins. calcite and quartz fill breccra matrrx 

JJnit IS well foliated asdefinedby parallel calcite, epidote and hematite veins, trace pyrite, folratron at 45 deg. C A. 

Fault zone - rock is gouged and fractured 

basalt (Unit IJNl) intruded by several Mafic Dykes (Unit Kd) 

D&k grey fine grained Mafic Dyke (Unit Kd), several hematrzed phenocrysts about 1 mm across, 2 mm wade chilled rnargrn 

contacts at 70 deg C A _._.~ 
Medium green epidotized Basalt (Unit IJNl). several 1 mm to 1 cm wade epidote, calcrte and lesser hematite veins 
Dark grey fine grarned Mafic Dyke (Unit Kd) 
Medium green Basalt (Unit IJNI), irregular 2 mm wide chlorite masses filling former open spaces about 10% epidote and 
lesser calclteveins~ 
Dark grey fine grained Mafic Dyke (Unit Kd), saussunttzed plagioclase, abundant 2 mm wide hematite-bearrng chloritized 
bh~e~cn&.s. contact undulates but overall-abo_ut 74 deq C A 
Medium green Basalt (Unit IJNI) 

137.50 IMafic Dykes (Unit Kd); dark grey, abundant 1 to 2 mm wide chlorite masses ftllrng Irregular former open spaces, altered 

27.38 

---- 1 

27 80 
2810 

28.75 
28 40 

phenocrysts and amygdules; matrix IS subophitic intergrowth of plagroclase and mafic minerals. -____ 
Dark grey, fine grained Mafic Dyke (Unit Kd), abundant 2 mm wide irregular chlorite and hemat& masses 
contact at 80 deg. CA. 
26.60 to 27.38 - chilled margin 

Dark grey, fine grained Mafic Dyke (Unit Kd), about 5% eprdote and calcite veins 
Damre_y, fine grained lblafic lIy$F~(Unit Kd), abundant 2 mm wide irregular chlorite and hematrte masses 
Dark grey, fine grained Mafic Dyke (Unit Kd) 
About 50% epidote and calcite veins plus lesser quartz veins 
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28.75 

‘0 

29 60 

29 60 

T - 

1 

I 
1 

1 

37.50 

32.OC 
33.51 

34.51 

7.50 6 i6.03 

37 50 37.93 
37.93 37 97 

37.97 38.88 
38.88 38 92 

38.92 41.45 
41 45 42.00 
42.00 42 05 
42.05 43.00 
43 00 43.65 
43.65 44 55 

-44 55 46 55 

46.55 47 95 
47.95 48.30 
48 30 49.40 

49.40 49.55 
49 55 50 25 
50 25 50.70 
56.70 51 20 

1 - 

I 

I 

1 

E 
f 
tc 

Iescription 

Dark grey, fine grained Mafic Dyke (Unit Kd), abundant 2 mm wide irregular chlorite and hematite masses 

At 29.60 m - 1 cm wide slickenslided gouge zone, slickenslide plane at 40 deg. CA., rake of slickenslldes at 20 deg. C A 

Dark grey Mafic Dyke (Unit Kd), several 1 mm wide hematized and chloritized phenocrysts in subophitic intergrowth of 

plagioclase and mafic minerals; core is broken In several sections. rock is brecciated In some sections, slickenslided in 
places. epidote and calclte vetns containing 0 5% pyrrte occur along minor faults 
At 30.20 m - slickenslides along two planes, 10 and 35 deg C A rake of sllckenslides along both planes about 50 deg. C.A 

30.50 to 30.52 - slickenslides developed in quartz, calcite veins 
At 31 00 m - few calclte amygdules, about 2 mm In diameter 

Trace to 0.5% pyrite 
Broken core, abundant slickenslides typically developed along epidote calcite and quartz veins containing about 1% pyrite 

Core is less broken, slickenslides developed along calcrte. epldote veins, trace pyrite throughout 

At 36 40 m - few calcite amygdules typically 3 mm in diameter 

basalt (Unit IJNI) intruded by several Mafic Dykes (Unit Kd). Basalt IS medium to dark green in colour, moderately to strongly 
!pidotized, most sections contam up to 30% calcite amygdules, typically 3 to 5 mm across, long axis of amygdules are aligned 28 
5 30 deg. C.A. 

Amygdaloida!_B?salt (Unit IJNl) 
Dark grey Mafic Dyke (Unit Kd), contacts typically 45 deg. C A 
Amygdaloidal Basalt (Unit IJNl) 
Dark grey Mafic Dyke Q&tit Kd), contacts typically 70 deg: C A 
Amygdaloidal Basalt (Unit IJNI) -~ 
Dark grel Mafic Dyke(Unit Kd) 
Gouge 
Basalt (@it IJNl) ______~~ 
Dark greyfic Dyke (Unit Kd); 0.5% pyrite alorg fracture planes in places 
Basalt (Unit IJNI) .-.--.-__ 
Dark grey Mafic Dyke (Unit Kd); 5% epidote and calcite veins 
At 46.55 m - sllckenslides along plane 40 deg C A, rake IO deg. C.A 
Strongly epidotize$ mottled locally amygdaloidal Basalt (Unit IJNl) ~---I~ 
Dark grey Mafic Dyke~ (&hit Kd), contacts typically 70 deg. C.A 
Moderately epidotized Basalt (Unit IJNI) 

4&95 to 49 IO hyaloclastlte 
Dark g&y Mafic lIy!e (l@jt Ed), contacts typically 55 deg C A. 
S!igghtly to moderately epidotized Basalt (Unit IJNl) 

Frey Ma!!? Dyke&$ Kd) ~-. 
Slightly to moderately epidotized Basalt (Unit IJNI) 
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56 65 

57.20 - 
58.20 
58.60 
58.77 
59.50 - 

61.40 
62 04 

57.20 me1Z 
58 20 
58.60 
58.77 

59.50 
6140 
62.04 ~--~..~ 
63.15 

62 7: 
63.15 
63.20 

62.83 
63 20 
65.83 

65 83 66 03 

To 

51 75 
56 65 

zrom 

51.20 
~51.75 

lescription 

Grey-f$fic Pyke (Unit Kd), limonttlzed along fractures 
Grey mafic rocks (Basalt (Unit IJNI)? or Mafic Dykes (Unit Kd)?) intruded by Mafic DykesLJnit Kd); rock IS fractured 
broken core in much of section, 5% to locally 20% calctte, hematite and epidote vetns -~ ___~ 
Grey Mafic Dyke (Unit l&i) ~~ .-__~ 
At 55.55 m - several generations of veins, epidote veins cut by later hematite veins and both cut by later calcite veins ~~-~- .._ __---__~ 
Dark grey M@ic Dyke (Unit Kd) 
Moderately chloritized, epidotized E&salt (Unit IJNl) ~~..~~~~ 

--Dark grey Mafic Dyke (Unit Kd) .__ 
Basalt (@it IJNl) __~~~ 
Dark grey Mafic Dyke (Llrht feldspars altered to epidote or calcite -_ 
$trongly epidotized Basalt(Unit IJW mottled texture caused by pervasjve epidotization, several calcite veins ~~ -__- 

Dark grey Mafic Dyke (Unit Kd); core is broker-at 61 40 m ~~ 

Moderately to strongly epidotized Basalt (Unit IJNl), several calcite veins, less pervasively epidotized sections contain 
abundant I-2 mm chloritized phenocrysts ~~--~ 
Irregular reddish siltceous fragments, possibly chert. tn a pervasively epidottzed matrix 
Dark grey &lafic Dyke (Unit Kd); contacts at 70 deg. C.A 
Moderately to strongly epidotized Basalt (Unit IJNl), several calcite veins, less pervasively epidotlzed sections contain 
abundant l-2 mm chloritized phenocrysts _-~ 
Dark grey Mafic Dyke (Unit Kd) 

i6.03 85.00 Fasa!t (Unit IJNI), slightly to strongly epidotizedmost sections amygdaloidal .--~~. __~ 
66 03 67 60 Basalt (Unit IJbl?) 
67.60 69.08 Pervasively epidotized Basalt (Unit IJNI), abundant calcite 
69 08 71.20 Medium green Basalt (Unit IJNl), abundant irregular open space fillings, filled by some combination of epidote, chlorite an< 

calcite 
70 50 70 96 Fault zone, gouge, slickenslided calcite plane at 10 deg. C A ~~. .__ 

71.20 73 90 Pervasively epidotized Basalt (Unit IJNI), abundant calcite veins several chlorite and calcite amygdules and chlorite-filled 

irregular open space fillings 
73 90 75.20 Medium green Basalt (Unit IJNI), slightly epldotlzed. abundant 2 mm long epldottzed feldspars 
75 20 85 00 Mostly moderately eprdottzed, mottled Basalt (Unit IJNI), locally brecciated (hyaloclastlte), few grey massive sections e g, 

79.02 to 80.00 “1 
77 15 77 24 Pink hematized calcite-rich fault zone, sltckenslides along plane at 40 deg. C.A., rake 0 deg C A 

85.00 
~85.00 I--- a5 13 
85.72 

95.79 Basalt (Unit IJNl) intruded by a few Mafic Dykes (Unit Kd) 
a5 13 Grey Mafic Dyke (Unit Kd) 

85 72 Medium green Basalt (Unit IJNl), moderately chloritized. several I-2 mm chlorite amygdules, minor calcite 

86 05 Dark grey Mafic Dyke (Unit Kd), contacts typically 80 deg. C A 
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From To Description 

86 05 89.80 Medium green Basalt (Unit IJNI), slightly epidotized, several to abundant 1 to 3 mm chlorite amygdules long axls of 

-amygdules at 30 deg. C.A. _~.-.-.-~~ 
89 80 92.05 Medium green-grey Basalt (Unit IJNI), brecciated sections (hyaloclastite), about 15% irregular chlorite and calate irregular 

fillings. 
92 05 94.10 Strongly eptdotized, mod-ecatet chlaritlzed and hematized Basalt (Unit IJNI) ..- ..---- 
94.10 95 00 Grey @$c Dyke (Unit Kd), several calcjte amygdules typIcally 2 mm across 

94.49 94 a9 Breccia developed subparallel to core axis; breccia consists of 0 5 to 1 cm angular fragments of dyke in a calclte matrix -.~~~ ~~~- 
95 00 95.65 H.ematized brecciated Basalt (Unit IJNI), abuqdant calcite veinlets 
95.65 95 79 Lioht Mafic Dvke (Unit Kd) contacts at 70 den C A 

95.79 118.42 -. ~~~-~ Basalt @nit IJNI) - _____~ 
95 79 98 78 M~c@+rately epidotlzed Basalt (Unit IJNI), about 20% calclte veins __ 

95.79 95 94 ,. .., . .,..,..,,....,,., ..I...... Pale gfeen carbonate-rich breccia, abundant calcite/quartz veins typlcally 45 deg C.A ..~~.-~- 
96.46 96 51 Gouge, calcltelquatiz veins 65 deg. C A 

98.78 101.40 Medium green slightly to moderately epidotized Basalt (Unit IJNi), about 20% calcite/quartz veins 
99.20 to 99.36 and 100 20 to 100.30 - Rounded, epidotized mmlature pillows? About 7 to 10 cm in diameter ..~ -.-. ~~. ..__ 

101.40 102.56 Hematlzed Bas@t (UnitlJNl),bundant calcite and quartz veins -.I_--~~ - --__I__~ 
102 14 102.26 Vuggy quartz/epidote/calclte vein, slickenslides along plane at 40 deg. C.A., rake 5 deg. CA. 

102.56 104.00 Mottled, strongly epidotized, chlorltlzed Basalt (Unit IJNI), about 30% calclte veins, locally hematlzed 
104.00 ii842 Medium green slightly to moderately epidotized Basalt (Unit IJNl), several 1 mm wide irregular chlorite-filled formerly open 

spaces, about 10% calcite vems 

‘iba.30 109 50 Basalt IS bleached, hematized, about 80% quartz and calcite veins, vuggy in places, veins are aligned at 30 deg. C A in two 
different directions 

109.50 112.60 ..,,..,,..) ., Basalt (Unit IJNI) is moderately epldotized, about 20% calcite veins 
11260 ii842 Basalt (Unit IJNI) IS medium green changing to medium grey down hole, slightly epldotlzed, locally about 5% calclte veins 

118.12 to 118 42 - foliation defined by hematite/chlorite vems, foitatlon aligned 80 deg C A. 

I 118..2 120.40 Monzonite 
11842 120 40 I Pale green to pale prnklsh grey Monzonite consisting of granular Intergrowth of saussurltized plagi&lase K-feldspar, 1 lesser 

I quartz and biotite. mineral grams typically 1 mm across 
At 118 84 - 1 cm wide pink co-magmatic felsic dyke, similar grain size to host I 

[I 20.40 E.O.H. I 



Appendix D 
Thm Section Petrography 

by J.F Harris of \‘ancouver Petrographics Ltd 
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Report for: 

2588472849 WD TOMP93N PAGE 82 

Vancouver ktrographibs Ltd. 
goBp GLQVER PQA0, LANGLEY. B.C. VIM 353 
PHONE (604) 686-1323 . FAX (604) 666-3642 

email: vanpetcoBvancouvgr.~et 

Willard D. TO~FSO~ Ltd., 
P-0. BOX 335, 
SMITHERS, B-C. 
VOJ 2NO Job 990401 

August 24, 1999 

SAMPLE: 

3 ccre samples, numbered as below, were submitted for petrographic 
examination. Typical pieces bf each sample were prepared as 
standard thin sections. 

S-miY : 

~l.1 thr~o saFp:es are mai~c-Jmntermediate ;rJneaus rocks of minor 
intruS1ve textural aspect. 'The f;rsr two could, alternativeiy, bc 
flnws, though no didqnnsiti:: featilres speziflc to extrusive origin 
iare qrcscnt _ 

Tl-.F scmple from 32.903. 1s a seshwork-textured dlabase COnSiSting Of 
an Fr::rrgrowth of essentially fresh piagioclase and a mafic 
assemblaqe which includes some fresh b:atite, but is dominate6 by a 
totally altered constituent pseudomorphed by carbonate, probable 
talc and micron-sized rutile and/or opaques. This most likely 
ariy?nated as pyroxene or, possibly, olivi3e. 

The sample from '74.7m. z.s a finer--yrained rock which appears to be 
another variety of diabase. In this case :he damlnant plagioclase 
iS strikingly fresh, and occurs in parallel intergrowth with 
elongate flakes and pockets of chlorite ar.d fresh subhedra of 
augite. Epidote occuxs as veinlets and irregular segregations. The 
well-developed oriented fabric of this rock is presumed to be a flow 
featlrre. 

The sample from 179.3111. is the coarsest-grained of the three, and 
exhrbrts diasitic rather than y&ix-olc (diabase) composition. It 
corLsists essentially of a meshwork intergrowth of plagioclase and 
original hornblende - both showing strong pervasive alteration of a 
dis+zincrive tae. Quartz and chlorite are minor interstitial 
acces~orics _ 

&TYiii!iEl 929-5867 
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SZWPLEr DDH 99-1 32.9~1. 

Estimated mode 

Plagioclase 
K-feldspar 

Biotite 
Carbonate 

TBLC 
Chlorite 

Apatite 
Rutile) 

Opaques) 

WD TOMPSON 

DIABASE 

64 
1 
7 

12 
6 
4 
1 
5 

P4GE 03 

T,l>iY sample is composed esentially of a meshwork aggregate of latk- 
like, elongate/prismatic plagloclase grains, 0.3 1.0 mm in length 
(rarely to 2 .(I mm) , with relatively abundant intergrown msEics. 

The maflcs xxluds small flakes of fresh brown biotite. hi the 
dominant mafic is totally altered - to rurbid, brown i.sh ~ueu~urr~~r~S~ 
made up of carbonate, possible talc, and micron-sized opaques 
(probably Fe oxides and/or rutile: in varied proportions. These 

m93t likely represent original pyroxener ti,r‘ DfiSSFbly doi;lv:ne. 

The prominent, dark, equant phenocrysts, C-5 - 1-O mm or SO in size, 
observable macroscopically in the off-cut. are of this rypt?, with 
ti;e opaqes cvnmonly occur-ting in rirrming mode. Smaller grains of 
altered aafics (typically composed mainly of carbonatcj alsu vcc'ar 
thronqhchnut the rack, interstitial to the piagioclase mcirhwu~.k. 

*o,lcther form of altered mafic 2s of t&uiar/prlsmstic form, and 
consists of probable chlorite with flecks and parallel uisps of 
opaques (probably rutile). 

Oodques alse occur as evenly d:ssszLnated, discrete, sub-cquant 
grains 0.02 - 0. t nun in size (probably incluckng Some Suifi&?S! , and 
as networks of minute microlites and dendrites Wzthin Some 
piagioclase grains - without apparent relstion ta the siljcate 
aranularity. 

Y5-,c pl.agiocLase component in this rock .Ss essenti.ally fresh, but for 
:nclpient dustings of serlcite and carbo;latm. Judqlng from the 
faint yellow cobaltinitrite stain locally distinguishable in the 
cif-cut- -I it is accompanied by traces of K-feldspar. 

T,h.e sectioned area i.~ cut tsy a thin fracture, partly infilled by 
platy carbonate and minor intergrown chlorite. 

This rock 1.3 of andesitdc to basaitlc compo~tian. Its holo- 
crystaj.~ins texture is most typical of a dlnlsase idyke rock:, Ixi. 
dm?B nor Freclude the possibility of extrusive orig:n. 
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SAHPIJ3: DOEI 99-1 74.7m, FLOW-TszrmRm DIABASE 

Estimated mode 

Plagloclase 53 
Pdl3gite 18 

ChlorJte 20 
Epidotc 5 

Sphene 3 
opaques 7 

The appearance of this rock In the off- cut differs markedly from 
that of the previous sample. Instead of a meshwork texture, It 
shows scattered, small, buff-coloured phenocrysts in a plagioclase- 
rich matrix which hosts abundant, tiny, parallel-oriented, dark 
mafics of platy or acicular habit, 

L 

c 

. 

. 

, 

In thin section the rock is found to cons&St of close-packed, sub- 
oriented, prismatic grains of fresh plagloclase, 0.1 - C-7 mm in 
length, With various intergrown mafxcs. 

The most prominent of the latter (represent-ng the dark. platy 
constituent seen In the off-cut) is chlorite - often wlti: lnciuded 
tiny granules of sphene. Also relatively abundnrt is a *:olourless 
to pale brown mineral of moderate to high relief and brr+;t rxigence 
which is most likely aug;Lte. This occurs as sr?aJLI , fresh. st-m.py/ 
prismatic to sub-equant zubhedre, 50 - 200 microns in S?ZC, rather 
evenly disseminated in intergranular mode t.o the or~ci;t~? 
piagioclase- chlorite aggregate. 

Zpidote is the remaining COnstltueab. Together wltlr ln~55grovm 
chlorite, this makes up a well-defined 1 ms velnlet which transects 
one end of the sectioned area. It also occurs as spora&z, 
Irregular-shaped clumps 1 - 3 nun in size throughout tbc rack (the 
buff-coloured "phenocrysts" in the off-cut). These as- partly of 
cryptoctystalline character, and show a crustiEied/cellxzlar texture. 
Their derivation IS uncertain. 

This is a mafic-rich rock of diabasic affinitites, in which the 
partially oriented fabric has the aspect of a flow texture. It 
could be of extrusive or minor intruslve (dyke) origin. 
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SAUPLEl: DDH 99-l 119-3m, DIORITB 

Plagioclase 
Sericite 

Quartz 
Altered hornblende 

Carbonate 
Chlorite 

Apatite 
Opaques 
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Macroscopic examination of the off-cut of this sample suggests 
textural similarities to that from 32.9m. It exhibits a relatively 
coarse meshwork texture. though the sectioned portion includes a 
central band where the texture shows gradation to a finer variant. 
It also incorporates two elongate features (concordant with the 
banded grain-size variations), which appear to represent lenticular 
mineralOgica1 segregations txenoliths? amygdules?), I-2 cm in lefigth 
and several mm in thickness. 

In rrhin section the grain size variations are barely evident, and 
the majortty of tne slide consists of a meshwork-textured 
intergrowth of plagloclase and a totally altered mafic - clearly 
recognizable frum its crystal form as having originated as 
hornblende. These two constitllents occur as subhedral-euhedral 
prismatic grains, O-5 - i-5 mm in length. A little accessory cpartz 
occurs as angular interstitial pockets between the principal 
constituents. 

The playioclase shows even, argillic turbidity and, in addition, is 
partially altered to fine--gralned sericite and intergrown carbonaxe. 

The Original hornblende is now pseudomorphed by sub-opaque, brown 
material of uncertain composition - possibly a mixture of carbonate 
and leuconene. 

The remaining constituents are chlorite as scattered, smdll, 
interstitial pockets; tiny prismatic euhedra of apatite: and 
sporadic grains of equant opaques (probably mainly magnetite, but 
including some pyrite). 

The elongate segregations are composed dominantly of carbonate and 
intergrown quastz. They show vuggy cores and/or concentric 
compositional zonation. They do not have the typical features of 
either amygdules or xenoliths, and their origin is unclear. 

Thi6 rock iG of dioritic composition, and has a texture canslstefit 
with intrusive character. 



Appendix E 
Whole Rock and Selected Trace Element Analyses 










