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QBv 1.0 INTRODUCTION 

This report describes an exploration program consisting of 
trenching, geological mapping, and geochemical sampling carried out 
in 1989 on the TIP-TOP property situated in the Bonaparte Lake 
region of southwestern British Columbia (Plate 1). The property is 
located about 55 km northwesterly of the City of Kamloops. This is 
the second year that Northgate has conducted exploration f o r  
epithermal gold deposits on this property. It is being explored 
under the terms of an option with Michael Dickens, prospector, of 
Savona B. C. 

The TIP-TOP property is situated in the southern portion of the 
physiographic region known as the Cariboo Plateau (GSC Map 1701). 
The property area i s  generally flat to gently rolling. Convenient 
access is via the paved section of Loon Lake Road f r o m  the Cariboo 
Highway to Loon Lake then by about 40 km of generally well 
maintained logging roads: the NE extension of Loon Lake Road, the 
3400, 3300 and 3800 Roads. The area is also reached by logging 
roads from the North Thompson Highway via Bonaparte Lake and 3300 
Road. Several other approaches involving the Deadman River Road 
f r o m  the Trans Canada Highway usually necessitate f o u r  wheel drive 
vehicle to connect with the Loon Lake and North Thompson routes, 

The property consists of TIP # 1-6 and TOP # 1-6 which are 
contiguous 4 Post Claims totalling 181 Units (Plate 2 ) .  Evidence of 
widespread prospecting in the TOP claims, probably dating back to 
the 19305, is found on the hill tops and in the sides of gullies 
particularly in TOP 2 and 3 .  Most of these old diggings are now 
overgrown. Stevenson, 1936, is the principal reference to early 
exploration in this area, describing mineralization in the Telluric 
prospect and the Moon Group on Massey Hill (Plate 6). 

Work in 1989 consisted of geological mapping, geochemical sampling 
road surveying, linecutting and trenching. The work is summarized 
as follows: 

1. Detailed geological napping, generally of trenches 2000 square 
m. area (1:250 Plate 4). Work on TOP # 1. 

2. Rock sampling of trenches: 64 samples analyzed variously f o r  
gold and multielements (Appendix 3, Plate 4). Work on TOP # 1. 

3 .  Reconnaissance geological mapping and geochemical sampling of 10 
square km area with 6 rock samples and 202 soils. Work on TIP # 2, 
5, 6, TOP # 1, 2, 3 (Appendices 2, 3, Plates 5, 6). 

4. Linecutting total 17.3 km hand cut blazed and cedar lath 
picketed lines (Plates 5, 6). Work on TIP # 6, TOP # 1, 2, 3, 5. 
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5. Road survey for overall claim and line control: approx. 23 km. 
(Plates 5, 6 Appendix 6 ) .  Work on TIP # 2, TOP # 1-5. 

6. Biogeochemical sampling: 23 outer bark samples (Plates 4, 5). 

The principal objectives of this season's exploration were: 1. to 
develop a drill target with the aid of machine trenching, sampling 
and geological mapping in the principal showing on TIP # 1 M . C . ,  
and 2. to determine the overall distribution of gold in soils, in 
the previously unsampled portions of the TIP-TOP group. On TOP 1-6 
this was to be accomplished by systematic soil sampling at 100 m 
intervals on lines spaced at 400 m throughout the claims. The 
geochemical data would be supplemented by 1:5000 scale geological 
mapping as outcrops permitted. The geochemical and geological 
components of the 1989 program were to include extending the 1988 
soil grid on the TIP claims north and west to the property limits. 
For  reasons of logistics, objective 2 was to be accomplished first. 
Establishment of ground control on the TOPs was well underway when 
word was received of a major shift in the operator's development 
priorities. To comply with the terms of the agreement prior to a 
probable abandonment of the option and to ensure the property 
received maximum benefit from the remaining expenditure, the 
emphasis shifted to the earlier stated primary objective: to 
develop a drill target in the TIP showing. The work on the TOPs was 
terminated after a first-pass geochemical program and not resumed 
because of other priorities. 
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3 .  

2.0 PROPERTY 

T h e  TIP-TOP p rope r ty  c o n s i s t s  of 12 cont iguous  4 Post  claims 
r e g i s t e r e d  i n  t h e  name of t h e  owner. Relevant c l a i m  information is 
given below. T h e  claims are shown o n . t h e  attached C l a i m  Hap P l a t e  
2, P o r t i o n s  of t h e  p rope r ty  are shown a t  t h e  1:5000 scale i n c l u d i n g  
a l l  Legal Corner P o s t s  for t h e  claims ( P l a t e s  5 and 6). W e  have 
t i e d - i n  some of t h e  p rev ious ly  l o c a t e d  C a s a  claims, which p a r t l y  
determine t h e  boundaries  of t h e  TIP-TOP p rope r ty .  

CLAIM 

T I P  # 1 
T I P  # 2 
T I P  # 3 
T I P  # 4 
T I P  # 5 
T I P  # 6 

TOP # 1 
TOP # 2 
TOP # 3 
TOP # 4 
TOP # 5 
TOP # 6 

RECORD NO. 

2077 
2078 
2079 
2080 
2643 
2644 

2637 

2639 
2640 
264 1 
2642 

2638 

UNITS 

16 
18 
16 
12 
12 
a 
20 
15 
20 
12 
20 
12 

18 1 
---- 

DATE RECORDED 

20 O c t .  1986 
9 ,  

9 ,  

9 9  

18 J u l y  1988 
$ 9  
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QUATERNARY 

PLEISTOCENE AND RECENT 

1 
28 j Till, gravel. clay, silt, alluvium. (few if any bedrock exposures) 

I 

PLEISTOCENE OR RECENT 

Basaltic cinder cone (incorporates cobbles of older rocks) 

TERTIARY OR QUATERNARY 
PLIOCENE OR PLEISTOCENE 

26a, basaltic arenite conglomerate breccia, rubble basaltic flows 
I locally pillowed 26b. extinct basalrrc volcanoes basaltic flows and 

cinder deposits 

TERTIARY 
MIOCENE AND/OR PLIOCENE 

1 Plateau lava: olivine basalt. basalt andesite. related ash and breccia 
I beds; basaltic arenite; 25a, olivine gabbro plugs 2s 

MIOCENE 

' DEADMAN RIVER FORMATION: shale, sandstone. tuff, diatomite. 1 24 ~ conglomerate. breccia 

OLIGOCENE 

Andesite, dacite. felsite. related tuff and breccia; greywacke. shale. 
minor lignite and conglomerate 

EOCENE AND ( ? )  OLIGOCENE 
KAMLOOPS GROUP (21,22) 

SKULL HILL FORMATION: dacite, trachyte, basalt, andesite, rhyolite. 
related breccias 

EOCENE 

r 
I 21 1 CHU CHUA FORMATION: conglomerate. sandyshale, arkose. coal 

- 

r CR ET ACEOUS 
RAFT AND BALDY BATHOLlTHS AND SlMlLAR GRANlTlC ROCKS biotite 
quartz monzonite and granodiorite, minor pegmatite, aplite. btotite-hornblende 
quartz monzonrte. 20a, quartz drorite diorite. granodiorite (may include Some 
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TRIASSK: OR JURASSIC 

7 
RHkETlAN OR HETTANGIAN 

THUYA AND TAKOMKANE BATHOLlTHS AND SlMlLAR GRANlTlC ROCKS 
hornblende-biotite quartz diorire and granodiorite. minor hornblende diorite. 
monzonite. gabbro hornblendite 14a diorire and syenodiorite 14b leuco-quarrz 
monzonite and granodiorite 

13a. fine- to medium-grained pink to brown and grey syenite and monzonite, 
13b. medium-grained creamy-buff, locally coarsely porphyritic (K-fel&par) 
syenite and monzonite 

TRIASSIC 
KARNIAN AND NORIAN 

I NICOLA GROUP 

Augite andesite flows and breccia tuff, argillite, greywacke. grey limestone, 
11 a. includes minor 3 and 10 

I Black shale, argillite, phyllite, siltstone, black limesrone 

I 
I PERMIAN AND/OR TRIASSIC 

Serpentinire and serpentinized perrdotife 
I 
I 

LATE PERMIAN ( ? )  EARLY AND/OR MIDDLE TRIASSIC i PAVILION GROUP (7 .8 )  

I! 
R 
3' 
J 

9. 
a 

A 

Chert. argillite. siltstone; minor tuff and limestone 

PERMIAN 
I 

GUADALUPIAN 
CACHE CREEK GROUP (4l06) 

MARBLE CANYON FORMATION: massive limestone. limestone breccia and chert; 
minor argillite. tuff, andesitic and basaltic flows 

WOLFCAMP!AN TO GUADALUPIAN 
12a. quartzite. quartz-phyllire, quarrz- 
granule conglomerate. argillite. phyllite. , calcareous phyllite. marble. greenschist, 
greenstone: 12b, dark grey and black 
argillite. silfstone. phyllite. mrnor limestone 
(Metamorphic equivalents I ,  2, 3, 10)  

t Argillite. basaltic flows, tu f f ,  
5 1 chert. limestone 

Basic volcanic flows. tuf f ,  r ibbon 
chert, limestone. argillite 

PENNSYLVANIAN AND PERMIAN 

3 small bodies of 76a 

MORROWAN TO GUADALUPIAN 
Volcanic arenite. greenstone. argillite, phyllite; minor quartz-mica schist, limestone, 
basaltic and andesitic f/ows. amphibolite. conglomerate and breccia; includes 

MISS IS S I P PIAN AND / 0 R LATER 
SLIDE MOUNTAIN GROUP 

FENNEL L F ORMATlON pillow lava flows, greenstone foliated greenstone. 
greenschist, argillite, chert minor amphibolite limestone breccia 

I 

c.. I - WINDERMERE OR CAMBRIAN AND LATER 
01 KAZA OR CARIB00 GROUP 

I feldspathic quartz-mica schist. locally garnetiferous. micaceous quartzire. black ' 1; 1 siliceous phyllire. quartz-hornblende-mica schist. marble. chlorite schist, I ,  I greenstone. amphibolite 
U L  
t- 

tL 
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3.0 LOCATION, ACCESS AND PHYSIOGRAPHY 

The TIP-TOP property is shown on the Location Map, Plate 1. A 
convenient access route for travelers from Vancouver is via the 
Cariboo Highway from Cache Creek and Loon Lake Road followed by 
generally well maintained logging roads. The travel time is 
approximately 1.5 to 2 hrs. from Cache Creek. After leaving the 
paved section of Loon Lake Road near the east end of Loon Lake, 
travel about 8 km northeasterly on Loon Lake road to the 3400 
logging road (near road sign 34-39) go left onto 3400 and follow 
for about 2 km to start of 3300 Road at 33-37. Follow 3300 for 
about 25 km to start of 3800 near 33-62. The TIP showings are 
situated near 38-66 on the 3800. 

Road access on the claims is highly variable ranging from good 
logging road, such as the 3800, to four wheel drive elsewhere. All 
known roads on the property are shown on Plates 5 and 6 (current 
report) and Plates 4a.and 4b in Bruaset, 1989. 

The terrain of the TIP- TOP property ranges from flat to gently 
rolling. The hills are typically forested with Lodgepole pine and 
Douglas fir and the low areas with spruce. Generally the bush is 
quite open. North facing slopes sometimes have thick stands of 

chain saws. 
9. immature spruce which present problems to linecutting without 

Glacial striae trend SSE and SE in the Plate 4 map area. The 
direction of ice movement according to Campbell and Tipper, 1971, 
was towards the SSE. The local glacial direction and distribution 
of float in the lower till of TRENCH # 10 indicate that Unit ea, 
one of the principal breccias in the TIP showing, probably extends 
well to the NE of the existing exposures in TRENCH # 9 (Plate 4). 

4.0 REGIONAL GEOLOGY 

The TIP-TOP property lies in the southwestern Intermontane Belt. 
Among the oldest rocks in the Belt area the Upper Triassic 
andesitic and basaltic volcanics of the Nicola Group which area- 
thought to have been extruded from volcanic centers located in 
island arcs (Price and Douglas, p. 19) Upper Triassic volcanic 
centers probably existed above 200 M.Y. old batholiths such as the 
Thuya and Takomkane both of which lie on the postulated arc 
extending through the TIP-TOP property area and connecting with 
epizonal to mesozonal plutons of this age such as Guichon Batholith 
and the Copper Mountain stock situated to the south. The Upper 
Triassic Nicola volcanics have generally undergone regional 
metamorphism of the lower greenschist facies. The GSC Bonaparte 
Sheet ( Map 1278 A, Plate 3 is the principal regional geological 
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reference on the area. According to Plate 3 ,  the Upper Triassic 
volcanics of the TIP-TOP area form a "window" in a Miocene volcanic 
field. However, to date, we have not found any outcrop of Miocene 
volcanics in the TIP-TOP claims. 

Highly deformed Eocene rocks of the Skull Hill Fm., regionally, 
underlie the Miocene rocks. The Skull Hill rocks are equivalent to 
the Kamloops volcanics of the Kamloops-Savona area and consist of 
dacite, trachyte, basalt, andesite, rhyolite and related breccias. 
We assume that the rhyolite of the TIP showing are of the Skull 
Hill Fm. 

The southwestern Intermontane Belt is structurally complex. It has 
been subjected to four periods of deformation ranging from 
pre-Middle Jurassic to Late Cretaceous-Early Tertiary. This latest 
deformation is related to dextral shearing along the regional 
Fraser Fault system ( Monger, 1985 and Monger, et al, in print for 
DNAG). Accompanying regional extension, has produced a system of . 
horsts and grabens. Hors t s  exposed older s t r u c t u r a l  levels 
including high grade metamorphics and grabens received Eocene 
volcanics and sediments. The high-grade metamorphics exposed in %he 
TIP-TOP property constitutes a recently recognized "core" complex. 

b l v  5.0 TOP AREA RECONNAISSANCE GEOLOGY AND GEOCHEMISTRY 

Geological mapping at the scale of 1:5000 (Plates 5, 6 )  has been 
carried out over most of the property in the area north of Deadman 
River. Overall, outcrop is very scarce, indeed. In 1988, we covered 
about 11 square km. mostly using the TIP grid f o r  control. In 1989 
we obtained about 20 square km. of far less systematic coverage. 
Time did not permit a follow up of the principal geochemical 
anomalies indicated in this year's reconnaissance. 

The mapping on the TOP claims this year indicates southward and 
eastward extensions of the amphibolite grade metamorphics encoun- 
tered on the TIP claims in last year's mapping. The fabric strikes 
060 to 090 deg. in the northern portions of the map area and 090 to 
115 deg. in the central and southern parts. All dips are vertical 
to 60 deg. northerly. We have not conducted any petrographic work 
on the metamorphics this year, and Charlie Greig's report in 
Appendix 1 of Bruaset, 1989, remains the only reference. The 
metamorphics mapped this year do not appear to vary noticeably from 
those mapped in 1988. The valley of Joe Ross Cr. mimics the strike 
of the local metamorphic fabric. 

A traverse across Massey Hill indicates the area is underlain by 
metavolcanics which are occasionally veined by calcite. A rock 
sample near the top of the hill returned 15 ppb Au across 1.5m. 
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TABLE 1. SUMMARY OF ANONALOUS GOLD I N  ROCK SAMPLES 

PLATE VALUE WIDTH SAMPLE N o .  LOCAT I ON 

RUB 89-295R APPROX. 1240 m E. 6 40 ppb. 0. 1 m 

of B/L 87+00 N. 

324 Trench # 1 4 77 1.0 m 

92 1 . 9  m 9 9  9 ,  409 

46 1 Trench # 6 18 1.5 m 9 ,  

600 Trench # 1 f 115 1.0 m ,* 

* 385 1.2 m st 9 ,  601 

20 0.5 m 1 ,  9 9  604 

1.5 m 20 9 9  1 ,  609 

f Samples from t h i s  s e a s o n ' s  b l a s t  t r e n c h e s  i n  a n  exposure 
sampled i n  1988 by a s i n g l e  c h i p  sample over  e n t i r e  ou tc rop  (area: 
1 .5  m X 4 . 5  m y i e l d i n g  200 ppb Au. Sample RUB 88-109 Ref. BRUASET, 
1988) .  

ANOMALOUS f o r  g o l d  w a s  determined by i n s p e c t i o n  of t h e  data i n  
c o n s u l t a t i o n  wi th  Table  2-1 i n  Levinson, 1980, 
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TABLE 2. SUMMARY OF SOIL AND SILT ANALYSES 

Au, Ag, Mo, Cu and Mn are variously anomalous. Values for As are 
tabulated for added information. The tabulation is complete for the 
five principal elements considered even though only a few are 
anomalous, LEGEND: 1 ANOMLOUS, (THRESHOLD) 

Sample Soil Claim Map Au Ag As Mo Cu Mn 

23 1 
234 
24 1 
250 
252 
281 
283 
287 
293 
304 
307 

C 
silt 
B 
1 1  

I t  

A 
11 

11 

B 
C 
B 

RH. 89- S : 

102 
114 
119 
121 
128 
134 
137 
147 
153 
155 
158 
162 
170 
171 
175 
177 
180 
189 
195 
199 

ilry 209 

A 
B 
A 
B 
A 
B 
A 
1 1  B 

11 

1 1  

I 1  

11 

TOP 3 
11 

11 

11 

I1 

TOP 2 
11 

I 1  

1 1  

I t  

1 1  

TOP 2 
11 

11 

11 

TOP 3 
11 

1 1  

TOP 5 
TOP 1 

I 1  

11 

11 

1 1  

I1 

11 

1 1  

TOP 2 
TOP 1 
TOP 6 

1 1  

I 1  

<5 
11 

11 

I1 

11 

15 

(5 
11 

11 

170 
<5 

(0.2 20 
‘ I  5 

10 
” (5 
’l 10 
0.6 ” 

l’ 5 
11.2 10 
<0.2 (5 

0.2 10 

11 

11 I1 

13 80 11320 
2 66 14460 

I104 11370 
(1 19 1955 

16 )875 
” 1252 245 

?3 1518 235 
I 5  >1290 660 
< 1  9 I920 

12 335 
13 )905 

11 

1 1  

I t  

(5 <0.2 <5 111 1173 
115 0.4 5 <1 7 
<5 <0.2 15 ?lo9 38 

1 50 0.4 10 (1 29 
<5 (0.2 <5 116 18 
(5 0.6 15 <1 41 
<5 <5 <1 46 

10 0.2 20 14 32 
5 (0.2 5 1 12 

0.2 10 (1 14 
? 15 0.4 5 1 9 
5 0.2 5 16 94 
(5 ( 0 . 2  <5 17 7 

(1 11 130 
115 0.4 5 I t  1207 

59 (5 0.6 10 
8 125 (0.2 5 

10 0.2 10 1 1385 
<5 (0.2 5 < 1  17 

11 

17 11 0.4 1 1  

I1 

I 1  I 1  

11 

I t  

1 1  11 1 1  1 15 

485 
450 
85 
465 
35 
11035 
11080 
11065 

11030 
11200 
495 
50 
20 
220 
285 

? 985 
135 

1 1190 
11040 
390 

520 - 
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Stevenson, 1936, reports a pit blasted in a 2 inch quartz vein on 
Massey Hill. The vein was indicated to run 0.02 02. Au and 0.4 oz. 
Ag. A large number of overgrown hand trenches and pits occur on the 
east and north sides of the hill. These total perhaps as many as 
100 excavations. The hill 1.7 km north of Massey Hill is underlain 
by amphibolite grade metavolcanics containing rare felsic 
intrusions which are conformable with the fabric. Sample RUB 89 295 
R returned anomalies in gold (40 ppb) and arsenic (130 ppm) across 
0.1 m of sill. Traces of pyrite occur in a calcite stringers that 
cut the fabric. Quartz stringers are occasional controlled by the 
fabric. Further reconnaissance in this area should be carried out. 
In addition, the area lying 0.5 km to the north which is the site 
of a ESE trending valley occupied by 3 small lakes, should be 
samples and mapped in search for gold mineralization on trend with 
the Telluric showing on Tuleric # 1 M. C. 

Traces of chalcopyrite occur in irregular pods of quartz in angular 
float in the steep hillside of Telluric Cr. about 0.7 km ESE of the 
summit of Massey Hill. This is on the eastern margin of the earlier 
noted concentric structure. A chip sample taken over 10.0 m at this 
site contains 15 ppb Au and 104 ppm Cu. In view of the high gold 
background in this sample and the large sample length further 
sampling should be done. According to Levinson, 1980, the crustal 
average of gold is 4 ppb. The sample in question at 15 ppb is 
slightly above the +5 ppb analytical error for samples at the 5 ppb 
detect ion 1 imit 

Table 2 is a summary of soil anomalies in Au, Ag, Mo, Cu, and Mn. 
Arsenic is included in the tabulation because of its frequent 
association with gold elsewhere. In this soil data, As occurs at 
best in elevated levels; we would consider 50 ppm as the threshold 
for As in general (Levinson, 1980). The summary includes soil type 
because of a 1:l correlation between highly organic soils and 
anomalous Cu and, or Mo. It appears that the organic content of 
soils could be the cause of the rather striking copper anomaly in 
the area centered about 300 m. east of B/L 87+00N. These are 
samples from boggy valley centers. The deeply incised valleys are 
probably melt water channels. They provide opportunities for 
geochemical penetration of this generally deeply drift covered 
area. It is noted that "C" horizon sample RUB 89-282 S gave 
background level Cu at 32 ppm compared to 252 ppm in the "A" 
horizon in the same hole. Additional sampling should be done in 
this area in order to confirm organic scavanging as the cause of 
this anomaly and in so doing, locate any obvious bedrock sources. 
A large area of unsampled ground occurs to the north of the copper 
anomalies. It is unlikely that this area has previously undergone 
soil sampling. Slightly pyritic rubble of foliated diorite 
(probable sub-outcropping Unit 3) occurs about 250 m easterly of 
RUB 89-282s. A soil sample taken at this point was not anomalous in 
gold and ICP run elements such as Cu and Mo. The anomalous Cu soils 
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noted above contain low levels in Pb and Zn but silver is weakly 
anomalous at 0.6 to 1.2 ppm. Other ICP determined elements are also 
low. According to Levinson, 1980, silver tends to be enriched in 
the A horizon. 

Another highly anomalous sample, this one 109 ppm Mol occurs in a 
boggy area at B/L 80+00 N. This is an one element anomaly with 
copper at 38 ppm. On the south boundary of TOP # 2, we obtained 70 
ppb Au in a soil sample near Identification Post 2E of TOP # 2. A 
soil sample at 71+00 N on the B/L gave 16 ppm KO. Work in the 
general Vidette Lake area, and elsewhere, tends to support a 
geochemical association between gold and molybdenum. A few tens ppm 
Mo is normal for rock samples in the TIP showings area. 

A number of strong lineaments occur in the TOP claims and of these 
the NW trend through the valley of Uren Lake is the most prominent. 
Assessing this trend was part of the basis f o r  the reconnaissance 
on the TOP claims. 

A routine check on the reproducibility of the soil data was done at 
the time of back-hoe trenching at 2+00 S L 24+00 W (Plate 5 ) .  We 
resampled the C horizon in the same hole as last year’s sample RB 
162 and obtained <5 ppb as compared to 480 ppb in the original run.  
A further check was made by running the balance of last year’s pulp 
and this also gave ( 5  ppb. An optimistic explanation would be that 
a small grain of gold was contained in the RB 162 portion analyzed 
last year. The soil in the TIP area is quite sandy throughout the 
area north of Joe Ross Creek and fine sand is the principal 
component f o r  the first 2 m of soil in the trenches of the TIP 
showing. The provenance of this fluvial material is assumed to be 
the Thuya Batholith. This sandy soil horizon is not conducive to 
effective soil geochemistry. This is the reason we have tried to 
develop a biogeochemical alternative for this property. 
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6.0 PREVIOUS WORK IN THE TIP SHOWING 

The TIP # 1 showing is situated on TIP # 1 M.C. near 38-66 on the 
3800 logging road. The area is marked by several large angular 
blocks of vuggy silica breccia. These had been pushed up on the 
shoulder of the road during its construction and were probably 
torn off a faulted section of breccia such as we now find exposed 
in the west side of Trench # 6. Mike Dickens, a self-thought 
prospector-geologist specializing in exploration for epithermal 
deposits recognized the significance of this material while the 
dust of the road construction was still flying and located the 
prospect as mineral claims in the Fall of 1986. Subsequently, he 
engaged the logger’s Cat. to cut a few shallow trenches in the 
vicinity of the roadside boulders. This indicated a broad zone of 
brecciation on the north side of the road in the ditch area. This 
trench was filled in by the logger during the construction of a 
spur road to the north. The only other exposure of Unit 5 breccia 
occurs in the precursor of the current TRENCH # 1 which contained a 
variety of locally derived float boulders set i n  t ill .  Hand 
trenching on an one square meter exposure of Unit 5 in this trench 
enlarged it to 1.5 m. X 4.5 m. The latter ran 200 ppb Au in a chip 
sample cut over 1.5 m. X 4.5 m (Bruaset, 1989). 

w 7 . 0  TRENCHING PROGRAM 

During this field season we engaged a Cat. 225 excavator on two 
occasions. We were able to obtain the excellent and convenient 
services of Ken Bolster, resident of the 34-47 area on the 3400 
road. 

The objective of the trenching was to define a drill target. 
Trenches were dug in the order numbered on Plate 4 with Trench # 8 
the last in the first stage. The second stage commenced with 
extensions east (not indicated with arrow on Plate 4), west and 
north in Trench # 6 and following in the sequence indicated by 
letters, then Trenches # 9-14. The excavations coincided partly 
with pre-existing disturbed area. Plate 5 in Bruaset, 1989 
indicates the extent of Cat. trenching prior to this season’s work. 
The total area disturbed by this season’s work is 1900 square 
meters. Of this, a total of 630 square meters constitute previously 
unreclaimed Cat. trenching. In the 630 figure due allowance has 
been made for previously disturbed area not disturbed by the 
current trenching program. This applies mainly to the eastern 
portion of Extension B which is narrower than the Cat. trench. 
About 170 square meters were reclaimed for various reasons 
including lack of bedrock, unstable sides and for the protection of 
cattle. All spoil piles were leveled at the end of the program and 
seeded with a mixture closely resembling that used by Ainsworth 
Lumber to reclaim this same cut block. In accordance with the ’clrr 



11. 

above, this season’s net disturbance amounts to 1100 square meters. 
Further infilling was not consider for technical reasons and at the 
request of the owner. A clean-up bucket was supplied and a water 
pump with fire hose was used for pressure washing exposures prior 
to mapping and sampling. 

8.0 GEOLOGY OF THE TIP SHOWING 

A zone characterized by brecciation, silicification, clay, 
sericite, and K-spar alteration is about 200 m in length and up to 
50 m. wide (Plate 4 ) .  Strong silicification in the form of 
pervasive flooding of crackle brecciated leuco-monzogranite or 
granodiorite (Unit 5) forms an apparently continuous pod at least 
86 m in length in the southwestern half of the alteration zone. At 
the NE end, a small rhyolite plug is intensely crackle brecciated 
(Unit 6a) over a width of at least 25 m. The latter is bounded by 
a zone of clay, sericite and K-spar alteration of undetermined 
width. The crackle breccia of Unit 5 is indicated to be up to 9 m 
thick at a dip of 60 deg. easterly. Unit 5 strikes 034 deg. The 
hangingwall of this breccia is characterized by strong bleaching 
over 22 m. Similar bleaching is found in the footwall b u t  there the 
alteration is less intense overall. Biotite ranges from chloritic 
to fresh outside the hangingwall but does not survive in the 
bleached hangingwall, The hanging and footwalls are not as well 
exposed in TRENCHES 4 and 6 partly due to structural complication 
related to post-breccia faulting. The rock throughout the 
non-breccia portion of TRENCH # 1 is intensely fractured with 
northerly strikes dominant. Shearing is common particularly in the 
hangingwall. The hanging and footwalls contain abundant narrow 
quartz stringers. Rusty fractures occur throughout giving the rock 
an orange brown color, presumable due to jarosite (Harris, 1989). 
Pyrite is rarely seen. Minor fine pyrite is disseminated in areas 
of smokey quartz in samples RUB 89-463R in TRENCH # 6 and at RUB 
89-804R in TRENCH # 2. Unit 5 breccia appears to have undergone two 
periods of brecciation. The first is crackle brecciation with 
angular unrotated fragments set in silica. Subsequent brecciation 
is characterized by abundant drusy cavities and rounded fragment 
lined with quartz. Samples RUB 89-600R and 601R are representative 
of this most intense form of brecciation. The highest gold values 
obtained in this showing comes from this portion of Unit 5 breccia. 
The rounding of the fragments suggests milling has taken place. 
This is a phenomenon associated with the central portion of breccia 
pipes which typically undergo the most intense brecciation and 
where rock fragments are semi-suspended in actively circulating 
medium such as water or gas ( Richard and Courtright, 1958). 

The fault gouge in TRENCH # 1 is 1 m wide and contains geochemi- 
cally anomalous gold at 77 ppb. A similar gouge zone occurs in 
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TRENCH # 2 where it is 0.3 m w i d e  and w h e r e  a gouge sample c o n t a i n s  
15 ppb gold. T h i s  is t h e  h ighes t  g o l d  va lue  i n  TRENCH # 2 .  T h i s  
s t r u c t u r e  is not  s e e n  i n  TRENCH # 6 but  is assumed t o  occur  on t h e  
east s i d e  of t h e  ou tc rop  w h e r e  t h e  bedrock overburden i n t e r f a c e  is 
s t e e p .  F r a c t u r e s  i n  t h i s  area s t r i k e  p a r a l l e l  t o  t h e  s u s p e c t e d  
f a u l t  and d i p  e a s t e r l y .  A f a u l t  is i n f e r r e d  i n  t h e  w e s t  end of 
TRENCH # 1. Within t h e  f o o t w a l l  area of t h i s  t r e n c h ,  prominent 
n o r t h e r l y  t r e n d i n g  e x t e n s i o n  f r a c t u r e s  are i n d i c a t e d .  These are 
shown a s  s m a l l  scale f a u l t s .  Another pe r iod  of f a u l t i n g ,  t h i s  t i m e  
w i t h  appa ren t  r e v e r s e  d i sp lacemen t s  i n  t h e  o r d e r  of 0 .3  m appear  t o  
be of r e c e n t  o r i g i n  because it o f f s e t s  t h e  glaciated s u r f a c e  of t h e  
outcrop .  

w 

Unit 6a crackle b r e c c i a  is composed of dominant ly  r h y o l i t e  fragment 
w h i c h  are a n g u l a r  and se t  i n  q u a r t z .  The "c rack l ing"  of t h i s  
breccia is ve ry  i n t e n s e  w i t h  f ragments  showing l i t t l e  i n d i c a t i o n  of 
r o t a t i o n .  The w a l l  r ock  on t h e  east side of Unit  6a is c h a r a c t e r -  
i z e d  by t h e  same w h i t i s h  and c l a y e y  f e l d s p a r  t h a t  o c c u r s  i n  t h e  
hanging w a l l  i n  TRENCH # 1. A w e a k  q u a r t z  stockwork is p r e s e n t  and 
l i m o n i t i c  f r a c t u r e s  abound. 

Angular b locks  of Unit  6a occur  i n  t h e  t i l l  s e c t i o n  of TRENCH # 10 
sugges t ing ,  t h a t  t h i s  b r e c c i a  may ex tend  NE w e l l  beyond t h e  p r e s e n t  
exposures .  Unit  6a a p p e a r s  t o  be a t  l eas t  25 m wide but  t h e  w e s t  
s i t e  is not  w e l l  exposed. W e  a t t empted  t o  ex tend  t h i s  s t r u c t u r e  
w e s t w a r d  w i t h  TREXCHES # 11 and 12. Soi l  samples  t aken  from t h e  
bottom of these t r e n c h e s  gave less t h a n  5 ppb Au. Th i s  s t r u c t u r e  
developed i n  r h y o l i t e  is probably  of T e r t i a r y  age and l i k e l y  
g e n e t i c a l l y  related t o  Unit  5. Fragments of "clay" a l tered 
w a l l r o c k ,  Unit  4 ca o c c u r s  i n  Unit  6a. R a r e  f ragments  of Unit  6 
occur  i n  Unit  5 breccia. The gouge i n  t h e  main f a u l t  i n  Trench # 2 
c o n t a i n s  r h y o l i t e  f ragments  of Unit  6 but  w e  have y e t  t o  f i n d  Unit  
6a i n  t h i s  material. The on ly  known occurrence  of r h y o l i t e  
f ragments  i n  TRENCH # 1 are i n  t h e  main f a u l t  zone about  2 m east 
of sample RUB 8 9 - 6 0 1 R .  T h e  p o s s i b i l i t y  t h a t  Unit  6a is t h e  t o p  of a 
breccia p i p e  shou ld  be cons ide red .  To  date w e  have no t  o b t a i n e d  
anomalous v a l u e s  i n  gold i n  t h i s  s t r u c t u r e  even though many bulky 
samples  have been c o l l e c t e d .  Unit  6a a p p e a r s  t o  be compara t ive ly  
u n a f f e c t e d  by f a u l t i n g .  

trrr 



13. 

9.0 DISCUSSION OF GEOLOGY 

The geology of the TIP-TOP area is very complex and geological 
mapping is hampered by paucity of outcrop, lack of radiometric 
dates and current locally derived regional geological control. 

This section summarizes the essential geology of the TIP-TOP area 
and discusses some of the structural possibilities that may impact 
on the gold potential of the property area. The author has read 
several regional geological papers by J.W.H. Monger of the G.S.C. 
and acknowledges discussions with him, Jack Souther, John Wheeler 
as well as C. Greig during the last two years but accepts full 
responsibility for any interpretation. 

This report comes at a time when Northgate has decided to return 
the property to its owner. This is not so much a reflection on the 
potential of the property as much as a reflection on its early 
stage of development and the operator’s desire to pursue the more 
advanced development opportunities available. 

This season’s reconnaissance mapping extended the area of indicated 
amphibolite facies regional metamorphism southward to include a 
triangular area of 8 square kilometers within which all known rock 
exposures contain amphibolite facies volcanics. Several strong 
lineaments occur in this ”core” complex and gold mineralization and 
other gold indicators are known in the area. The limits of the 
apparent ”core” complex remain undetermined. These rocks display 
strong fabric with 090 +/-25 deg. strike and steep dips (northerly) 
to vertically. The coarsest varieties of amphibolite retain a 
distinct augite porphyry appearance. Felsic sills containing gold 
and arsenic anomalies are occasionally controlled by the fabric, 
The protoliths are volcanics and volcaniclastics of the Upper 
Triassic Nicola Group and include possible coeval monzodiorite. 
Charles Greig (Appendix 1, in Bruaset, 1989, indicates temperatures 
in the range 450-600 deg. C ,  and pressures greater than 3 kbars 
(approx. 9 km in depth) are required to generate the phases and 
textures noted in the metavolcanics of this ”core” complex. 

The gold showing on TIP # 1 which underwent a major trenching 
program this season is associated with post-metamorphic intrusions 
which include high level granitic bodies of possible Cretaceous 
and/or Tertiary age. We have not found inclusions of Nicola 
basement, whether of amphibolite facies, o r  the typical lower 
greenschist rocks, in these intrusives. This is a possible 
indication that the country rocks of the post metamorphic 
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intrusions may not be the Nicola. The nearest Nicola exposures are 
the metavolcanics in Joe Ross Cr. about 1 km to the south of the 
TIP showing. A post metamorphic dyke of the same lithology as that 
hosting Unit 5 breccia in the TIP showing cuts the metamorphic 
fabric in Joe Ross Cr. (Bruaset, 1989 Plate 4a). 

The possibility of a deep seated fault trending along the valley of 
Joe R o s s  Cr. has been considered and its possible influence on gold 
mineralization in general. A multi-sample gold soil anomaly with 
coincident anomalous manganese was obtained in the valley of Joe 
Ross Cr. last year (Bruaset, 1989). A fault in Joe Ross Cr. could 
be of Tertiary age and could have been involved in uplift of the 
"core" complex. Such a structure could have had an important 
influence on convective circulation and mineralization. Alter- 
nately, the host of the TIP showing may have been emplaced in the 
contact of the Upper Triassic Thuya Batholith with basal Nicola 
volcanics. The most likely explanation for the presence of a "core" 
complex after the Nicola probably relate to the combined effect of 
deep denudation of the Hicola volcanics, and Tertiary block 
faulting, thereby exposing the base of the Nicola volcanics. 

A conspicuous pattern of radial and concentric lineaments is 
apparent in the area of the TIP-TOP claims and these extend well to 
the west of the claims. This pattern can be recognized on the 
1:50,000 scale topographic map of the area and appears in a second 
derivative interpretation of the regional aeromagnetic map, 
Lineaments defined by Joe Ross Cr. mark the possible northern and 
western margins of the concentric feature which is approximately 8 
km in diameter. A resurgent caldera in the Upper Triassic rocks is 
a possible interpretat ion of this radial arid coriceritrlc 1 IIiearfiErir 
pattern. It is notable that the principal structural trend in the 
TIP showing is nearly parallel to a nearby radial trend inferred 
from the 1:50,000 topographic map. Radial patterns of this type 
could result from caldera collapse with enhancement due to caldera 
resurgence. The margins of collapsed calderas, and particularly 
resurgent calderas, and associated radial structures, constitute 
particularly favorable prospecting ground for epithermal precious 
metal deposits in the well known San Juan volcanic field of 
Colorado and elsewhere. Nicola calderas would be submarine 
structures. Examples of submarine calderas with associated 
epithermal mineralization are reported from Japan (Kouda, and 
Goide, 1978). The major difficulty with the caldera theory in the 
TIP-TOP area is the survival of the structural integrity of the 
caldera during the metamorphism, subsequent phases of intrusions 
and Tertiary deformation. 

w 

The principal area of known geochemically anomalous gold occurs in 
TIP # 1. Here a series of breccias with associated sericite, clay 
and K-spar alteration form a zone approximately 50 m wide in its 
widest exposure. The zone is indicated be at least 200 m in length. b 
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The zone contains the two mappable breccia units shown on Plate 4 
at a scale of 1:250. The breccias are classified on the basis of 
the dominant fragment type but are probably closely related 
genetically. The dominant form of brecciation involves "crackling" 
with fragments remaining substantially in their pre-fracture 
position only to be heeled by quartz. The best example of this 
breccia type is Unit 6a. This unit is developed in rhyolite which 
is inferred to be a high level intrusion of Tertiary age. 
Geochemically anomalous gold has not been obtained in this unit. 
This unit is steeply dipping; contains a halo of sericite and clay 
alteration and is probably K-spar flooded based on petrographic 
work completed on similar material from TRENCH # 1 ( Appendix 1). 

The second breccia-type, Unit 5 is more complex than Unit 6a. It has 
undergone at least two periods of brecciation. Indeed, evidence 
exist for quartz veining in the host prior to the first period of 
brecciation. Fragment rounding in portions of Unit 5 breccia is 
apparent with the highest geochemical levels in gold (385 ppb over 
1.2m) coming from a the most intensely brecciated section whose 
exposed dimensions are about 1.5 m X 4.5 m. The maximum exposed 
thickness of Unit 5 breccia is 9 m, This structure is cut by a 
series of faults, apparently including small scale block faulting, 
reverse and possibly strike slip movements. 

The principal fault outcrops in TRENCHES # 1 and 2 and has 
associated significant thickness of gouge which ranges from quite 
strongly anomalous in gold in the first trench to slightly 
anomalous in the second. A strike change of about 25 deg. is 
required to join the two faults in TRENCHES # 1 and 2. It's 
possible that %his apparent strike change is a hint to the nature 
of dilatent zones that may control gold mineralization and 
associated silica alteration strung out along a possible period- 
ically reactivating structure, Minor artesian springs found in the 
area of this year's trenching could be clues to deep structures. A 
spring has been suggested in the area of 4+00 S L 6+00 W ( Plate 5, 
Bruaset, 1989, Plate 4a). This water emerges somewhat to the 
southeast of the principal structural trend indicated in the TIP 
showing but could nevertheless be associated with it or one 
parallel to it. The mapping in the TIP showing area indicated that 
the principal fault exhibits considerable change in strike along 
its southwesterly trend. The Humble family, former local residents, 
are said to have derived their domestic water from this supply on a 
12-month basis and they were of the opinion that it was spring fed 
(current local resident, Mr. Hummel, pers. comm. ) ,  The Humble 
spring is a possible indicator of a through-going structure on 
which geochemically anomalous gold has been indicated in the TIP 
showing. 

'Icrrr 

The crackle breccias of the T I P  are viewed as possible inter- 
4v 



16, 

mineral breccias that typically develop in the epithermal 
environment in response to episodic sealing of a fracture system 
followed by refracturing and boiling. Episodic boiling can deposit 
precious metals according to the Buchanan model. The Buchanan modal 
may be applicable in the event of single stage gold mineralization 
and for non-telescoped deposits. In the present situation, K-spar 
is seen as a prominent alteration mineral in the hangingwall 
(Appendix 1) and this is suggestive of exposure of a relatively 
deep structural level, according to the Buchanan model. Considering 
K -spar this model predicts the present structural position to be 
in or  near the top of the gold zone (Buchanan, 1981) 
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10.0 B I OGEOCHEMI STRY 

Bark from stumps and from standing trees were collected and 
analyses variously by graphite furnace AA and by neutron activation 
(Plates 4, 5, Table 3). In all cases, we sampled outer bark. Inner 
bark was sampled in a brief reconnaissance in 1988. The data from 
the 1988 survey is included in TABLE 3 because little comparative 
information is available. It is stressed that the 1988 data is ASH 
WEIGHT gold and the bulk of the 1989 data is DRY WEIGHT gold. The 
difference relates to the sample preparation which in the case of 
the graphite furnace A . A .  method involves ashing with ash yields a 
function of the species sampled. For Douglas fir, the ash yield is 
roughly 1% thereby introducing a concentration factor of 100. In 
the case of Lodgepole pine and spruce, the ash yield is about 2% 
for a concentration factor of about 50. Therefore 2ppb dry weight 
for Lodgepole pine bark is roughly equivalent to 100 ppb ash weight 
and 1 ppb dry weight for Douglas fir bark is equivalent to 100 ppm 
ash weight. 0.5 ppb Au, o r  above in terms of DRY WEIGHT is probably 
significant (C. Dunn, 1989 pers. comm. 1.  Dry weight results herein 
are obtained by the neutron activation method which involves 
preparation of a 15 g bark briquette and direct irradiation without 
ashing or the use of chemicals. 

We sampled outer bark this year because of new information that 
became available after last season's sampling. Dunn, 1988 reported 
significantly higher gold contents in outer bark of red spruce than 
in inner bark. The principal purpose of the biogeochemical sampling 
this year was to determine whether or not the postulated NE 
extension of the TIP # 1 structure has a biogeochemical expression 
in gold based on Lodgepole pine outer bark. A few samples were 
collected from background on TIP # 1 and 2 (Plate 5 ) .  Samples 
containing (0 .4  ppb (dry weight) gold are considered to be 
background by inspection of the data. A spruce bark sample 
collected from the edge of the cut block near 5+75 S. on L. 24+00 
w. is probably anomalous at 0.5 ppb Au (dry weight). A nearby soil 
sample collected last year gave 210 ppb (Bruaset, 1989). A 
scattering of values in the range 1.4 to 4.9 ppb gold occurring 
along the NE extension of the TIP structure are all considered as 
"probable" ANOMALOUS. A line of detection value samples shown in 
the insert on Plate 4 suggest the structure may terminate in this 
area or lies between samples. Other interpretations are possible. 
Further biogeochemical sampling in this area could yield interest- 
ing results and should be undertaken. 

'Illlr 

Why sample bark? Biogeochemical sampling using bark may provide 
geochemical information on substrata not provided by other surface 
materials because root systems may extract elements from all soil 
horizons, their contained ground water and even bedrock. Unlike 



other biogeochemical sampling media the metal content of outer bark 
is relatively unaffected by seasonal variations in metal uptake of 
vegetation because the outer bark is dead and further accretion of 
bark is a slow process (Dunn, 1988 p.435). Bark anomalies drilled 
in the La Ronge gold belt, Saskatchewan have encountered gold 
mineralization along strike from known quartz-hosted gold of the 
Rod Zone at the Jolu Mine of Intl EIahogany Minerals and Corona 
Corp. Extensive sampling of this type was carried out at the Mascot 
Mine at Headley in 1988. Bark sampling is simple, rapid and cost 
efficient ( Dunn, 1988). Brooks, 1972 provides useful background 
information about biogeochemistry. 
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TABLE 3 BIOGEOCHEMICAL (BARK) SUMMARY FOR GOLD 
p. 1 of 3 

1988 
INNER 

Sample LOC, D a t e  T r e e  Ana 1 y s  is Gold bark  

No. Map r e f .  c o l l e c t e d  Type M e t  hod PFb PPb. 
coord.  e tc  

green/stump 

H8902BS 4 E a r l y  04 89 Doug. Graph i t e  (20 2 . 0 , 2 . 0  
f i r  fu rnace  AB 

(20 0 .1  H8904BS 4 I ¶  11 I t  

70 1 . 0  H8906BS 4 I t  I t  I t  

75 1.0,  1 . 2  H 8 9 0 8 B S  4 I t  t t  

ALL A S H  WEIGHTS ABOVE 
'crr 

NOTE: t w o  samples  w e r e  c o l l e c t e d  a t  each  of t h e  above s i t e :  even 
numbered samples  have s u f f i x  S ( s o u t h  s i d e )  and w e r e  ana lyzed  by 
Min En; t h e  odd numbered samples  have s u f f i x  N ( n o r t h  s i d e )  and 
w e r e  analyzed by Bondar-Clegg. 

ALL DRY WEIGHTS BELOW 

R H 8 9 0 1 B N  4 
(as 02BS) 

RUB8 906B 

RH8903BB 4 
(as 04BS) 

E a r l y  03 89 Doug. Neutron A .  (0.1 N/D 
f i r  

8 A p r i l  1988 t t  t t  

t t  11 1 9  

t t  I t  

$ 9  9 9  

RH8905BN 4 
(as  0 6 B S )  
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TABLE 3. con t .  p 2 of 3 

1 1  11 1 1  RH8907BN 4 
<as 0 8 B S )  

RB8901B 5 1 1  L o d g  . I 1  

near  24W/BL Pine 

11 Spruce 1 1  RB8902B 5 
near  24W/6S 

I 1  RB8903B 1988 L o d g  , 1 1  

?a P i n e  
TLlO+OON 
23+?2W 

1 1  11 1 1  3 RB8904B 1988 
?a small 
At s o i l  
RB160 
L24+00W rr 1 0 + 0 0 N  

11 RB8905B 5 
A t  s o i l  
RB 132 
L6+00W 
4 + 0 0 N  

RB8906B 5 
( l is ted A t  R H 8 9  
above) OlBN, 0 2 B S  

1 1  

11 1 1  

Doug. 1 1  

f i r  

RB8907B See P1. ” Stump L o d g .  11 

5 pine  

1 1  1 9  1 1  I 1  RB8908B 5 

I 1  I 1  I 1  RB8909B 5 

I 1  11 1 1  RB8910B 5 

1 1  

(0.1 

0.5 

<o. 1 

1 . 4  
T \  
I 
P 

S 
H A 2 . 5  
O R  
W E  
I A 1 . 4  
N 
G 

1 4 . 9  

1 1  

N/D 

1 1  

1 1  

1 1  

11 



RB8911B 

RB8912B 

RB8913B 

RB8914B 

RB8915B 
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TABLE 3. c o n t .  p. 3 of 3 

' 9  11 '1 5 

11 5 l' 3 small l' 

11 5 'l 5 s m a l l  l' 

'l 3 small l1 1' 11 11 5 

11 0 .3  11 5 l1 2 s m a l l  'l 

<o. 1 

1' 

$1 

NOTES: ' 2 ,  3, 5 s m a l l ' r e f e r  t o  sampling of 2 o r  more trees where 
on ly  unders ize  trees w e r e  a v a i l a b l e .  

l1 STUMP" refers t o  samples  scraped  from Lodgepole p ine  
stump i n  c l e a r c u t  area logged 1986 or 1987. 

T y i c a l l y ,  Douglas f i r  o u t e r  bark is lower than  t h a t  of 
Lodgepole p ine  a t  t h e  same l o c a t i o n  < d a t a  I have seen  
s u g g e s t s  t h e  f i r  with about  one t h i r d  t h e  gold  con ten t  
of the  p ine .  Engelmann sp ruce  t e n d s  t o  be about  three 
t i m e s  t h a t  of Douglas f i r .  (Ref. xnisc. data from C,. Dunn) 
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11.0 CONCLUSIONS AND RECOMMENDATIONS 

1.The TIP showing is located in a strong structure characterized by 
broad zones of brecciation, silicification and clay-sericite 
alteration with spotty geochemical anomalies in gold to 385 ppb 
across 1.2m or 200 ppb over an exposure measuring 1.5 m x 4 . 5  m. 

2. Prominent potassic alteration of the hangingwall is suggestive 
of a possible structural position low in the system in or near the 
top of the gold zone (Buchanan model). This structural position 
assumes that the mineralizing system indicated has not been 
telescoped and is single stage. 

3 .  Possible structures hosting gold in this system include veins, 
stockworks and breccia pipes. Such structures do host economic gold 
deposits elsewhere. 

4 .  The TIP # 1 structure as it is now exposed, mapped and sampled 
may warrant drilling. However, 'it would be in the interest of 
orderly exploration of the area to undertake geophysical surveying 
at this time with the objective of locating additional structures 
in the area of TIP # 1, 2, 5 ,  and 6 generally in the area north of 
Joe Ross Cr. VLF-EMR should work well in this area where substan- 
tial silica alteration zones coupled with clay alteration are 
expected to produce detectable resistivity anomalies. Surveying 
should be done on E-W lines initially until structural trends have 
been determined. Target resulting from such a survey may be 
classified by biogeochemical methods followed by trenching. 

rclr 

5. Several gold anomalies of weak to moderate intensity occur on 
TOP # 2: 70 ppb in soil on the south boundary of TOP # 2, 40 ppb 
and 130 ppm arsenic occur in 10 cm wide felsic sill controlled by 
the metamorphic fabric in the east central portion of the claim. 
Further reconnaissance in these areas should be carried out. 

6.Three strong copper anomalies in soil (up to 1290 ppm) with weak 
associated gold Cup to 15 ppm) and slightly anomalous silver < up 
to 1.2 ppm) occur in the central portion of TOP 2. These anomalies 
should be investigated through further sampling in the northerly 
direction. It appears that these anomalies are due to accumulation 
of copper in organic soils. However, more sampling is needed to 
rule out bedrock sources of copper. 

7. Continued small scale bark sampling is needed to develop 
sampling procedures and interpretation. The highest samples 
obtained in this season's work are anomalous and supportive of a NE 
extension of the TIP structure for at least 200 m beyond TRENCH # 6 
(Plate 4 ) .  Outer bark should be sampled to keep any seasonal 
variations to a minimum. 
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18, 1989 to the PAC account of the owner of the TIP-TOP claims. 



APPENDIX 1 

PETROGRAPHIC REPORT 



EXPLORATION 
S E RVlC ES 

MINERALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA WH 206 TELEPHONE (804) 9205867 

Report for: R.U Bruaset, 
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Burnaby, B.C. 
V5B 2P4 Job 89-61 

July 14th, 1989 

PETROGRAPHIC STUDY OF ROCK S m L E S  PROW THE TIP-TOP CLAIMS, 
JOE ROSS CREEK AREA, B.C- (HTS 92P/2) 

Introduction: 

4 rock samples, numbered RUB 89-405, 410, 605 and 610, were 
submitted for examination. 

All four samples appear to be leucocratic granitoid rocks. Two of 
them (#s 410 and 610) have a whitish, chalky appearance. The 
principal objective of the study was to determine whether this 
difference in appearance is due to alteration and, if so, of what 
kind. 

QW 

Work done: 

To check out the supposition that the alteration consisted of clays 
or fine-grained sericite, X-ray diffraction scans of the four 
samples were run. Patterns obtained were essentially identical in 
all cases, yielding the characteristic peaks for quartz and 
feldspars, but no low-angle peaks indicative of the presence of 
substantial proportions of clays or sericite. 

To check out bhe possibility that the difference in appearance was 
perhaps caused by relatively minor clay/sericite development (below 
the levels detectable by whole rock XRD analysis), the four rocks 
were prepared as thin sections and examined under the petrographic 
microscope. 

Results may be summarized as follows: 

Samples 405 and 605 are essentially identical rocks, being weakly 
foliated, leucocratic granodiorites made up of about 22% quartz, 20% 
K-feldspar, 55% plagioclase and 2% biotite. rv 

. 



f’ They have a grain size of 0.2 - 2.0mm and an interlocking granular 
texture of subhedral plagioclase grains and anhedral quartz and 
K-spar (microcline). Minor biotite is the only mafic, as scattered, 
small, scrappy flakes, typically pale in coloar and somewhat 
bleached and/or chloritized. The weak but perceptible foliation is 
produced by the partial segregation of quartz and feldspar as 
somewhat elongate clumps. This is probably a primary feature related 
to the intrusion history. There is no evidence of metamorphic 
recrystallization. 

As regards the major component feldspars, these rocks are 
essentially fresh, alteration being confined to faint traces of 
sericite flecking or dusting in the plagioclase. 

Sample 405 contains traces of jarosite, as tiny disseminated grains, 
possibly pseudomorphous after original pyrite. Jarosite also occurs 
as specks in a single hairline veinlet of fine-grained secondary 
K-spar. 

Sample 605 contains 0.5 - 1.0% epidote as disseminated tiny grains, 
mainly intergrown with biotite. 

Samples 410 and 610 are clearly distinguished from the other two 
samples by a higher content of quartz and K-feldspar - the quartz 
features are readily apparent on the stained cut-off blocks (q.v.). 

w being partly in the form of irregular networks of veinlets. These 

These two rocks are totally devoid of mafics. They show an average 
modal composition of 26% quartz, 36% K-feldspar and 37% plagioclase 
- thus having the composition of quartz monzonites. 
Sample 405 has a very weakly foliated texture, somewhat similar to 
that of 410 and 610 but less regular: Sample 605 is non-foliated and 
has a patchy, irregular (possibly breccia-controlled?) texture, 
dominated by a notably high content of K-feldspar. 

The plagioclase in these two rocks shows a slight overall pervasive 
argillic turbidity and a dusting of minute sericite specks - though, 
quantitatively, this effect is very minor. 

The discordant, fracture-controlled quartz veinlets (which sometimes 
have inclusions of fragmented feldspar) grade to fine-grained, 
intergranular quartz. In 605 the fabric is dominated by 
microgranular K-feldspar (adularia?) with intergrown quartz; this 
appears to be a flooding effect related to microbrecciation. The 
veinlet phase of quartz introduction cross-cuts this feature. 

Both rocks contain minor jarosite - most abundantly (c.l%) in 610, 
where it forms tiny, disseminated granules and pseudomorphs, and 
intergranular wisps. 



Summary: 

Samples 405 and 605 are weakly foliated, essentially unaltered, 
leucocratic granodiorites. 

Samples 410 and 610 are of quartz monzonitic composition, and show 
incipient granulation/brecciation, related K-spar/quartz flooding, 
and superimposed quartz veining. 

No significant clay or sericite alteration is seen in any of the 
samples. Traces of jarosite are a distinctive component. 

The two pairs of samples may represent different intrusive phases , 
or are possibly the same phase modified by microbrecciation and 
silica/K-spar introduction. Sample 610 may be an intermediate stage 
between 405/605 and 410. 

,/ J.F. Harris Ph.D. 
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Analytlcal Chemlsts * Geochemists Reglstered Assayers 
4 S U  WTHESON ULVD .E., UNIT 54. MISSISSAUGA. 

ONTARIO, CANAVA L4Z-IUS 
PHONE ( 4 1 6 )  890-Olio 
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Dry, sieve -80 mesh; soil, sed. 
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I 
i CERTIFICATE A8 9 1 7 0 9  7 

MITED NOKTHOATE EXPLORATION L 
PROJECT : 7 6 3  C4 
P O #  : NONE 

S a m p l e r  s u b m i t t e d  t o  ou 
T h i s  r e p o r t  w a s  p r i n t e d  

l a b  i n  V a n c o u v e r .  BC 
on 13-JUL-89. 

SAMPLE PREPARATION 

PESCRIPTION 

L . i . . . .  i . I 

m I :  

T h e  32 e l e m e n t  ICP p a c k a g e  i s  s u i t a b l e  for 
t r a c e  m e t a l s  i n  s o i l  a n d  r o c k  s a m p l e s .  
E l e m e n t s  f o r  which t h e  n i t r i c - a q u a  r e s i a  
d i 8 e s t i o n . i a  p o s s i b l y  i n c o m p l e t e  a r e :  A I ,  
B a ,  B e ,  C a .  C r .  Ga. K .  La. Mg. Na. S r ,  T i .  
T I .  W. 

*'-To: NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, 1 FIRST CANADIAN PLACE 
TORONTO, ONTARIO 
MSX 1C7 

Comments: CC: R URUASET 

A8917097 

CHEhIEx 

CODE 
. ... . 

100 
9 2  I 
9 2 2  
9 2 3  
9 2 4  
9 2 5  
9 2 6  
9 2 7  
9 2 8  
9 2 9  
9 3 0  
9 3 1  
9 3 2  
9 3 3  
9 5 1  
9 3 4  
9 3 5  
9 3 6  
9 3 7  
9 3 8  
9 3 9  
9 4 0  
9 4 1  
9 4 2  
9 4 3  
9 5 8  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  
9 4 9  
9 5 0  

- _- - 

MMDER 
SAMPLE1 
__ -. 
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 1  
8 7  
8 7  
U 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  
8 7  

-_ 

ANALYTICAL PROCEDURES 

DESCRIPTION 
- - . - __ - ._ - - __ _ _  - 

Au ppb: Fuse IO 8 sample 
AI %: 32 element, coil & rock 
A s  ppm: 32 element, soil & rock 
As ppm: 32 element, coil & rock 
Ba ppm: 32 element, soil & rock 
Be ppm: 32 element, soil & rock 
Bi ppm: 32 element, aoil & rock 
Ca %: 32 element, soil & rock 
Cd ppm: 32 element, roil & rock 
Co ppm: 32 element. roil & rock 
Cr  ppm: 32 element, soil & rock 
Cu ppm: 32 element, soil & rock 
Fe $3: 32 element. soil & rock 
Ga ppm: 32 element, soil & rock 
Hg ppm: 32 element, soil & rock 
K $: 32 element, roil & rock 
La ppm: 32 element. aoil & rock 
Mg %: 32 element, soil & rock 
M n  ppm: 32 element. soil & roct 
M o  ppm: 32 element, soil & rock 
Na %: 32 element, soil & rock 
Ni ppm: 32 element. soil & rock 
P ppm: 32 clement, soil & rock 
Pb ppm: 32 element, roil & rock 
S b  ppm: 32 element. foil & rock 
Sc ppm: 32 elements, soil & rock 
Sr ppm: 32 element, soil & rock 
Ti %: 32 element, soil & rock 
TI ppm: 32 element, soil & rock 
U ppm: 32 element, soil 6 rock 
V ppm: 32 element, soil & rock 
W ppm: 32 element, soil & rock 
Zn ppm: 32 element, soil & rock 

METHOD 

PA-AAS 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

- - 

DETECT I ON 
LIMIT 

. -- - -- 

5 
0.01 
0.2 

5 
10 

0. 5 
2 

0.01 
0.5 

1 
1 
1 

0 . 0 1  
IO 

1 
0.01  

IO 
0 . 0 1  

5 
1 

0.01 
1 

IO 
2 
5 
1 
1 

0 . 0 1  
IO 
10 

1 
IO 
2 

- _ _ _  
UPPER 
LIMIT 

10000 
15.00 

2 00 
0000 
0000 
0 0 . 0  
0000 
5 . 0 0  
0 0 . 0  
0000 
0000 

10000 
15.00 
10000 , 
10000 

10000 
15.00 
10000 

5 . 0 0  

10.00 1 
10000 j 
10000 
10000 
10000 
10000 
I00000 

10000 
5 .00  

10000 
10000 
10000 
10000 



201 
201 

238 
238 

TO : NORTHGATE EXPLORATION LIMITED Page No. : I-A 
Tot. Date Pages:3 : 08-JUN-89 

Invoice It : 1-8917097 
P.O. # :"E 

Chemex Labs Ltd. P.O. BOX 143, I FIRST CANADIAN PLACE 
TORONTO , ONTAR IO AndiyliCdi Chemists Geochemists Regislered AWdyOrs 

4111 UITHESON ULVD ,E., LrNlT 1 4 ,  MISSISSAUGA, 
ONTARIO, CANADA L4Z-IRS 

PHONE (416) 8 9 0 - 0 3 1 0  

MSX IC7 
P r o j e c t  : 763 C4 
Comments: CC: R BRUASET 

I CERTIFICATE O F  ANALYSIS A8 9 1 7 0 9 7 1 
SAMPLE 

DESCRIPTION % Ppn 76 Ppn 
Au ppb A I  Ag As Ba Be B i  Ca Cd Co Cr Cu Fe Ga Hg 
FA* % P P  Ppn P p n  P P  Ppn % PPn Ppn PPn Ppn % Ppn Ppn 

0 . 7 5  0 . 4  5 I40 <0 .5  < 2  
0 . 6 1  0 2 C 5 170 < 0 . 5  < 2  
0.81 0 2 5 260 < 0 . 5  < 2 
1 .14  0 4 5 270 C O . 5  4 
0 . 9 1  0 . 4  5 260 < 0 . 5  2 

0 . 9 6  0 , 4  < 5 230 < 0 . 5  4 
0 . 6 1  0 . 2  < 5 5 0  < 0 . 5  < 2 
0 . 3 3  0 . 4  5 1 0 0  <0 .5  2 
1 .42  0 2 5 I20 <0 .5  2 
1 .61  0 . 2  5 9 0  < 0 . 5  < 2 

5 260 <0.5  2 

- - - - I - - - -- - - - - 

-_ - -. - __ -- - - .- - 

0 . 3 2  
0 . 8 1  
1.01 
I .23 
0.81 

0 . 5 6  
0 . 2 1  
0 . 3 4  
0 . 5 4  
0 . 3 0  

0 . 6 4  
0 . 2 0  
0 . 4 2  
0 . 6 8  
0 . 3 7  

0 . 4 3  
0 . 6 0  
0 . 5 4  
0 . 4 0  
0 . 3 7  

-. 

__ 

< 0 . 5  5 
< 0.5 7 
< 0.5 9 
< 0 . 5  12 
< 0 . 5  9 

20  
21 
25 
32 
27 

32 
I2 
18 
37 
36 

__ - __ 

9 11.64 < IO < I 
IO 1.67  C IO < I 
14 2 .09  < IO < I 
22 2 .55  IO < I 
14 2 .16  < IO < 1 

0 . 0 7  
0 . 0 9  
0 . 0 9  
0 . 1 2  
0.11 

0 . 2 2  
0 . 3 4  
0 . 4 6  
0 . 6 3  
0 . 4 6  

IO 
IO 
IO 
IO 
IO 

IO 
< IO 

IO 
IO 
IO 

IO 

. .. -._ I-- 
< 0 . 5  12 
< 0.5 2 
<o.s 5 
< 0 . 5  8 
< 0 . 5  I2 

< 0 . 5  6 
.. . -. 

17 2 .52  < IO < 1 
2 0 . 7 0  < IO < I 
5 1 .34  < IO < I 

14 2 . 1 4  < IO < I 
14 2 .43  < IO < 1 

0 . 0 9  
0.04 
0 . 0 4  
0. I 3  
0.11 

0 . 1 1  
-. 

0 . 5 2  
0 . 1 2  
0 . 1 5  
0 . 4 8  
0 . 4 3  

0 . 3 1  
-. 

1.98  0.4 
2 . 9 3  0 . 2  
0 . 9 3  0 . 2  
2 .08  0 . 6  
1 .84  0 . 4  

21 31 1 .62  < IO < I 
1 3 0  
6 0  

1 5 0  
1 0 0  

I IO 
I90 
I40 
210 
I80 

240 
3 0 0  
I20 
I 30 
200 

I 5 0  
1 0 0  
I 2 0  
340 
8 0  

I90 
200 
130  
4 5 0  
320 

.- - 

- -  

-. - 

_ _  - 

< 0 . 5  
< 0.5 
< 0.5 
< 0.5 

<0 .5  
<0 .5  
< 0.5 
< 0 . 5  
< 0.5 

<0 .5  
C 0 . 5  
< 0.5 
< 0 . 5  
<0 .5  

< 0.5 
C O . 5  
< 0 . 5  
< 0 . 5  
c o . 5  

< 0 . 5  
<0 .5  
<0 .5  
< 0 . 5  
< 0.5 

< 0 . 5  
c o . 5  
< 0 . 5  
< 0 . 5  

. 

___._ 

.. - 

< 2  
< 2  

2 
< 2  

< 2  
< 2  
< 2  

2 
< 2  

2 
2 

< 2  
< 2  
< 2  

< 2  
2 

< 2  
2 
2 

< 2  
c 2  
< 2  
< 2  
< 2  

< 2  
< 2  

2 
2 

__ - 

- -  

- -- 

< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0.5 
< 0 . 5  

< 0.5 
< 0.5 
< 0 . 5  
< 0 . 5  
< 0.5 

< 0.5 
< 0.5 
< 0.5 
< 0 . 5  
< 0 . 5  

< 0 . 5  
< 0 . 5  
< 0 . 5  
<0.5 

--- . 

. - . - 

. 

1 3  
8 

12 
IO 

9 
I I  
IO 
3 0  
6 

I 1  
18 
8 
7 

I 3  

10 
IO 
8 

23 
5 

8 
9 
IO 
I I  
10 

I I  
7 
8 
8 

- 

- 

- 

__ 

3 3  
32 
39 
28 

2 5  
34 
36 
67 
26 

3 5  
5 3  
2 5  
24 
49 

36 
41 
3 3  
28 
26 

26 
24 
32 
36 
27 

29 
28 
25 
27 

-. - 

_ _  

-- 

- 

I3 2 .78  < IO < I 0.11 
IO 2 . 0 6  < IO < I 0.08 
5 1  2 . 9 3  IO < I 0 . 1 2  
21 2 . 1 0  < IO < I 0 . 1 6  

17 1 . 9 0  < IO < I 0 . 1 3  
20 2 .62  IO < I 0 . 1 3  
27 2 .52  < IO < 1 0 . 0 9  
80 7.78 IO < I 0 . 0 9  
IO 1.96 < IO < I 0 . 1 4  

2 0  2 .97  < IO < I 0.10 
66 3.31 < IO < I 0.18 
IO 1.89  < IO < I 0.10 
I I  1 .85  < IO < I 0 . 1 6  
I8 3 .38  < IO < I 0 . 3 3  

I8 2 .47  < IO < I 0 . 2 7  
22 2 . 6 3  < IO < I 0 . 1 9  
I S  2 .36  < IO < I 0 . 1 4  

104 4 .91  C IO < 1 0 . 6 7  
49 1 .45  C IO < I 0.09 

13 2 .32  < IO < I 0 . 1 6  
I2 2 . 4 3  < IO < I 0.08 
14 2 . 5 5  C IO < I 0 . 1 7  
19 3.07  < LO < I 0 . 2 1  
16 2 .71  < 10 < I 0 . 2 1  

18 2 . 8 3  C IO 2 0 . 1 6  
32 2 .66  < IO I 0.11 
IO 2 .35  < IO 1 0.10 
2 0  2 .24  < IO I 0.08 

--__ - 

_ _  

. - .- -. ------- 

- __ - _ _  __ ._ _- - 

< IO 0 . 4 0  
IO 0 . 4 0  
IO 0 . 5 2  
IO 0 . 3 9  

IO 0 . 4 3  
IO 0 . 5 4  
IO 0 . 4 7  

< IO 0 . 9 7  
IO 0 . 3 9  

- --.____ - -  - .  

2.18  0 . 6  
2 . 5 9  0 . 4  
1 . 7 3  < 0 . 2  
3 .15  < 0 . 2  
1.78 0 . 4  

- _  . - - .  
< 5 3 .18  
< 5 1 .18  
< 5 1.38 
C 5 1 .72  
< 5 2 . 1 0  

< 5 1 . 5 5  
< 5 1.47  
< 5 1 .54  
< 5 2 .98  
< 5 0 . 7 9  

< 5 2 . 0 5  
< 5 2 . 3 9  
< 5 1 .62  
< 5 2 .27  
< 5 2 .68  

-- _ -  

- -  

--- 
0 . 2  

< 0 . 2  
0 . 2  
0 . 2  
0 . 2  

< 0 . 2  
< 0 . 2  

0 . 2  
< 0 . 2  
< 0 . 2  

< 0 . 2  
< 0 . 2  
c 0 . 2  
< 0 . 2  
< o  2 

< 0.2 
0 . 2  
0 . 2  
0 . 2  

< 0 . 2  

-__ _. 

-- - 

. _  

0 . 2 7  
2 .OO 
0 . 3 5  
0 . 3 4  
0 . 6 4  

0 . 4 1  
0 . 4 2  
0 . 6 6  
0 . 5 2  
0 . 9 1  

0 . 3 4  
0 . 3 0  
0 . 3 7  
0 . 4 8  
0 . 3 7  

0 . 4 2  
0 . 7 7  
0 . 3 1  
0.50 

__ 

___ 

< IO 0 . 4 6  
< IO 0.80 
C IO 0 . 3 0  
< IO 0 . 3 3  

IO 0 . 6 5  

< IO 0 . 5 1  
IO 0.50 
IO 0 . 4 3  

< IO 1.48 
< IO 0 . 4 2  

< IO 0 . 3 6  
< IO 0.30 
c IO 0 . 5 1  

IO 0 . 5 4  
10 0 . 4 1  

. ___.- 

< 5 2 . 6 6  
< 5 2 .42  
C 5 1 .93  
< 5 1.49 
< 5 2 . 0 4  

2 50 
220 
I80 
I60 

IO 0 . 5 1  
IO 0 . 3 6  

< IO 0 . 2 7  
IO 0 . 3 9  

5 1 8 0 < 0 . 5  < 2  0 . 6 4 < 0 . 5  14 41 16 3.28 < IO 0 . p  IO d . 8 1  380( 

l /- . A H  . 
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S W L E  
DESCRIPTION 

c 

PREP h Na Ni P Pb Sb Sc Sr Ti TI U V w z p  
CODE PPn % Ppn PPn PPn PPn PPn PPn % PPn PPn PPn PPn Ppn 

To . NORTHGATE EXPLORATION LIMITED Page No. .I-B 
Tot. Pa8es:3 

P.O. BOX 1 4 3 ,  1 FIRST CANADIAN PLACE Date :08-JUN-89 
TORONTO, ONTAR IO Invoice II :I-8917097 
MSX IC7 P.O. # :"E 

. .  Chemex Labs Ltd. 
Anolyllcol Chomlsls Geochemlsls Reglslered Assoyors 

4 1 0  IUATHESON ULVD , E  , W I T  1 4 ,  MISSISSAIGA. P T O , , E ,  : 763 c4 
Comnrnls: CC: R URUASET 

ONTAR IO,  CANADA L4Z- I R 5 

PHONE ( 4 1 6 )  99O-f i110 

S O I L 5  + 5 / L 7 -  I CERTIFICATE OF ANALYSIS A8 9 1 7 0 9  7 1 

J 
G 

6 

sJJ6 

i 

I201 
201 k 
5 
20 I 
201 i; 
I201 

- -_ p 
20 I 
I201 

'238 
2 38 
2 38 

2 38 
2 38 
2 38 
2 38 
2 38 

2 38 
238 
2 38 
2 38 
2 38 

2 38 
2 38 
238 
2 38 
2 38 

238 
238 
2 38 
2 38 
2 38 

2 38 
2 38 
2 38 
2 38 
238 

2 38 
2 38 
2 38 
238 
238 

-_ 

- _  

__ 

- 

- 

- 

- 

1 0.02 
< 1 0.03 
< 1 0.04 
< 1 0.06 
< 1 0.04 

< I 0.05 
< I 0.01 
< I 0.03 
< I 0.03 
< I 0.02 

< I 0.04 
I 0.02 

< I 0.03 
< 1 0.04 

1 0.03 

< 1 0.05 
< I 0.05 

1 0.03 
3 0.01 

< I 0.02 

2 0.03 
2 0.02 

< I 0.03 
c I 0.02 

I 0.03 

I 0.02 
< 1 0.02 
< I 0.02 

2 0.02 
I 0 02 

< I 0.02 
< 1 0.02 
< I 0.01 
< 1 0.01 
< I 0.02 

< 1 0.02 
< I 0.03 
< I 0.02 
< I 0.02 

- -- 

_ _ _  

_ _  

__ 

- _ _  - 

- -  - 

- 

10 810 
13 8 7 0  
20 930 
27 970 
19 900 

26 960 
3 220 
7 690 
16 560 
21 1620 

-. . - 

- 
21 
27 
I 1  
23 
18 

16 
26 
22 
26 
14 

29 
21 
I 1  
I2 
17 

14 
16 
14 
17 
I2 

14 
I5 
I4 
20 
18 

__  

__ 

- .  

- .. 

690 4 ( 5  
1780 < 2 5 
610 < 2 C 5 
400 < 2  5 
360 2 < 5  

I90 4 c5  
760  2 < 5  
470 < 2 < 5 
2120 2 5 
4 50 6 < 5  

2010 < 2 < 5 
1600 2 5 
700 2 < 5  
690 6 < 5  
1840 4 < 5  

8 50 2 < 5  
7 50 4 < 5  
640 4 < 5  
1610 < 2 < 5 

7 80 2 < 5  

5 60 2 < 5  
580 4 5 
370 < 2 5 
1790 2 < 5  
960 4 < 5  

- - - -  

_- - . - - - 

-_ - - - -- - 

__ _ _ _ _  

4 < 5  2 40 0.13 
< 2  < 5  2 73 0.13 
< 2  < s  2 139 0.16 
< 2  < 5  3 166 0.19 
< 2  < 5  3 IO1 0 . 1 7  

4 e5 3 152 0.21 
4 < 5  I 26 0.14 

< 2  < 5  I 41 0.12 
< 2  < 5  4 39 0.25 
< 2  c5 3 23 0.19 

3 47 0.13 

_ _ _  - - - - - -. __ - 

- - . - - - . . - - - - __ 

10 < IO 40 < 10 
< IO < 10 41 < 10 
< IO < 10 48 c 10 
< 10 < 10 5 5  10 
< 10 < 10 5 1  < IO 

58 < 10 < IO < IO 
< IO < 10 I8 < 10 
< IO < IO 38 < 10 
< IO < 10 53 < 10 
< 10 < 10 53 < 10 

10 20 48 < IO 

_ _  ___. _ _  

-. - ____ - -.__ -- 

2 21 0.21 
3 36 0.23 
4 50 0.32 
4 35 0.20 

3 37 0.18 
3 53 0.20 
3 32 0.22 
I4 35 0.06 

3 35 0.17 

4 25 0.20 
4 107 0.08 
2 31 0.17 
2 28 0 . 1 7  
5 53 0.28 

4 31 0.19 
4 35  0.24 
3 39 0.20 
5 33 0.25 
2 54 0.12 

2 28 0.16 
2 22 0.17 
3 24 0 .17  
5 38 0 . 1 5  
4 34 0.16 

- - 

- _ _  _ -  

__ - - - - 

-. - __ - - 

< 10 < 10 54 < 10 58 
36 < IO < 10 

IO < 10 62 < IO so 
< IO < 10 47 < IO 40 

< IO < 10 29 < IO 32 
IO < IO 5 1  < IO 46 

< IO < 10 58 < 10 42 
IO < 10 189 IO 176 
IO 10 35 < IO 62 

55 < 10 90 < IO < 10 
IO < 10 57 < IO 52 

< IO < 10 39 < IO 64 
< IO < 10 34 < IO 68 
< IO c 10 73 < IO 98 

c 10 < IO 55 < 10 58 
< IO < 10 62 < 10 52 

IO < 10 52 < 10 62 
IO 148 < IO < 10 114 

< 10 < 10 37 < IO 38 

10 < IO 44 < 10 84 
< 10 < 10 45 < 10 68 

10 < 10 57 c IO 56 
IO 10 58 < IO 144 

< IO < 10 52 < IO 96 

5 5  c 10 

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

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

.____ - ___ - 

. - -. . . __ __ . -. - .. .. .- - . -. .. ._ . . -. - - - .- 

_ _ _  _ _ _  _ _  _ _  - - -- _ _ _  __ - . . - -- - -  - 
19 750 2 < 5  3 34 0.18 < IO < 10 51 < IO I20 
17 380 < 2 < 5 5 39 0.14 < IO < 10 42 < 10 44 
I2 1210 4 < 5  2 24 0.12 IO IO 44 c IO 88 
13 140 2 < s  4 40 0.16 < 10 < 10 45 < IO 36 I < I 0.05 22 400 < 2  < 5  8 62 0.19 < 10 < 10 73 < IO 54 



TO : NORTHGATE EXPLORATION LIMITED 
P.O. BOX 143, 1 FIRST CANADIAN PLACE 
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Analytical Chemlsts Geochemlsts Reglstered Assayers 

4 1 0  W T H E S O N  ULVD E . UNIT 1 4 .  M I S S I S S A W A ,  : ,6, c4 
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C-alr: CC: R BRUASET 
PHONE ( 4 1 6 )  8 9 0 - U I I O  

. . . ~ . ___ .- - - -  -- 
IO 1 .25  <0 .2  5 160 < 0 . 5  2 0 . 4 8  < 0 . 5  9 2 s  18 2 . 1 9  < 10 1 0 . 2 0  IO 0 . 3 9  585 
7 0  1 . 6 3  < 0 . 2  < 5 140 < O . S  2 0 . 4 7  < 0 . 5  I I  3 0  I2 2 . 6 8  < IO I 0 . 1 4  < IO 0.42  335 
10 1 . 1 3  < O . Z  5 7 0  < 0 . 5  < 2 0 . 2 8  < 0 . 5  5 22 8 1 . 5 0  < 10 < I 0 . 0 5  <IO 0 . 2 5  1 1 5  

5 1 . 1 1  < 0 . 2  10 1 0 0 < 0 . 5  < 2  0 . 2 4 < 0 . 5  6 20  13 1 .89  < 10 I 0 . 0 4  < 10 0 . 2 4  I85  
< 5 1 .75  0 . 2  10 2 8 0 < 0 . 5  C2 0 . 3 6 < 0 . 5  I I  26 13 2 . 3 9  < IO < I d . 1 5 /  10 q#g 905 

Page No. :2-A 
Tot. Pages:3 
Date :08-JUN-89 
Invoice # : 1-8917097 
P.O. # :"E 

S W L E  
DESCR I P T I  ON 

PREP 
CODE 

2 0 1  238 

201 ;238 
2 0 1  1238 

201 (238 

2 0 1  '238 

201 j 2 38 
201 238 

2 0 1  238 
2 0 1  238 
2 0 1  238 
2 0 1  238 
201 --i 238 

238 
2 0 1  238 

2 0 1  238 

201 1238 

2 0 1  238 

I CERTIFICATE O F  ANALYSIS A8 9 1 7 0 9 7 1 
K L a Y M  Ba Be Bi C a C d C o C r C u  Pc Ga Au ppb A I  Ay As 

FhMA 5% PPn Ppn P P  Ppn PPn % P P  PPn Ppn Ppn % ppn em % PPn % epn 

< 5 2 . 0 9  
< 5 2 . 8 5  

10 2 . 3 6  
< 5 2.18  
< 5 1.59  

< 5 1 .78  
< 5 1 .56 
< 5 1 . 4 0  
< 5 1 .82  
< 5 1 .39  

< 5 1 .85  
< 5 1 . 6 2  
< 5 2 .32  
< 5 1 .86  
< 5 1 . 9 3  

< 5 1 .57  
I 5  1 . 8 2  
IO 1.01 
I 5  1 . 8 0  
c 5 1 .94  

< 5 1 .58  
< 5 2 . 3 6  
< 5 2 . 2 7  
< 5 1 . 7 7  
< 5 1 .85  

< 5 2 . 0 9  
< 5 1.67  
< 5 1 .23  
< 5 1 . 5 5  
< 5 1.71  

< 5 3 . 0 6  
< 5 1 .34  
< 5 2 . 0 9  
< 5 1 .17  
< 5 0 . 9 9  

- 

- - -  . -  

. - ___ 

- - 

--  __ 

-- - 

< 0 . 2  < 5 
< 0 . 2  < 5 
< 0 . 2  IO 
< 0 . 2  10 
c0.z 5 

< 0 . 2  < 5 
< o . z  < 5 
< 0 . 2  < 5 
c 0.2 5 
< 0 . 2  < 5 

-- - . . . 

2 3 0  < 0 . 5  
380 < 0 . 5  
390 < 0.5 
320 < 0 . 5  
2 0 0  c o . 5  

160 C0.5 
I60 < 0 . 5  
1 3 0  < 0 . 5  
190 ( 0 . 5  
1 5 0  < 0 . 5  

- . - 

0.2 5 
< 0.2 5 
< 0 . 2  < 5 

0.2 c 5 
< 0.2 5 

0 . 2  c 5 
0 . 6  10 
0 . 4  5 
0 . 6  5 
0 . 2  10 

0.2 5 
< 0.2  5 

I . 2  IO 
0 . 2  < 5 

5 0.2 

0 . 2  IO 
< 0 . 2  IO 
c o . 2  < 5 

0 . 2  < 5 
< 0 . 2  < 5 

0.2 < 5 
0.2 IO 
0.2 5 
0.2 < 5 
0 .1  5 

- .  

- _  - 

- 

- -. - _- - 

230 < 0 . 5  
110 < 0 . 5  
170 C O . 5  
100 < 0 . 5  
160 < 0 . 5  

9 0  < 0 . 5  
1 5 0  < o . s  
7 0  < 0 . 5  

200 < 0 . 5  
140 C 0 . S  

110 < 0 . 5  
9 0  < 0 . 5  

250 1.0 
I 5 0  < 0 . 5  
110  0.5  

2 0 0  0 . 5  
140 < 0 . 5  
1 0 0  < 0 . 5  
210 < 0 . 5  
2 0 0  < 0 . 5  

280 0 . 5  
I70 < 0 . 5  
180 < 0 . 5  
1 0 0  < 0 . 5  
8 0  C O . 5  

- 

._ - 

. - . _. -_ - 

- 

< 2 0 . 7 6  
2 0 . 4 1  
4 0 . 6 7  
2 0 . 4 6  
2 0 . 2 8  

< 2 0 . 2 3  
C 2 0 . 5 5  

2 0 . 3 1  
2 0 . 2 2  

C 2 0.30 

. - ._ . 

< 2 0 . 2 4  
2 0 . 3 6  
2 0 . 2 7  

< 2 0 . 2 2  
C 2 0 . 3 1  

< 2 0 . 3 2  
2 1 .63  
2 0 . 6 4  

C 2 1 .76  
2 0 . 6 2  

< 2 0.50 
2 0 . 5 2  
4 2 .47  
2 0 . 2 7  

< 2 0 . 3 3  

2 0 . 3 5  
< 2 0 . 3 7  
< 2 0 . 3 6  
C 2 0 . 3 6  
C 2 0 . 2 7  

< 2 0 . 3 8  
< 2 0 . 3 0  
< 2 0 . 2 7  
< 2 0 . 2 3  

2 0 . 2 2  

-- - -. -- 

- -  - 

- _  -- 

- __ - . - - 

< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0.5 

< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  

< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0.5 

< 0.5 
< 0 . 5  
< 0 . 5  
< 0.5 
< 0 . 5  

< 0 .5  
< 0.5  

0.5 
< 0.5 
< 0.5 

< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  
< 0 . 5  

c 0 . 5  
< 0 . 5  
c 0 . 5  
< 0.5 
< 0.5 

-- - 

-- 

- -- 

-__ 

-- 

-- 

IO 
9 
9 
9 
8 

6 
6 
8 
8 
6 

- - .  

8 
9 

1 1  
6 
8 

6 
' 9  

6 
9 
8 

. - 

.. ._ .- 
6 

22 
9 
6 
9 

9 
IO 
6 
7 
8 

-. . 

- 
I I  
6 
9 
5 
5 

I 0.10 32 
3 3  I7 2 .78  10 < I 0 . 1 7  
36 37 3 .25  10 < I 0 . 1 3  
31 24 2 . 6 3  IO I 0.11 
27 I 1  2 .17  10 < 1 0 . 0 9  

21 8 1 . 9 7  < 10 I 0.09 
2 5  I I  2 . 1 0  < 10 < I 0 . 1 4  
27 8 2 . 2 6  < 10 < I 0 . 1 5  
2 5  10 2 . 0 7  < 10 < I 0 . 0 8  
2 5  9 1 .88  < 10 < I 0.10 

2 0 . 1 9  22 1 3  1 .99  < IO 
2 5  I2 2 . 1 0  < IO < I 0 . 1 6  
33 21 2 . 7 2  < IO < 1 0 . 2 4  
22 13 1 .77  < IO < I 0 . 0 8  
24 I 5  2 . 1 1  < IO < I 0.10 

22 16 1 .56  IO < I 0 . 0 9  
36 252 2 . 7 2  10 < I 0 . 2 3  
36 32 2 . 2 7  10 < I 0 . 1 3  
44 518 1 .91  10 < I 0 . 1 4  

10 < 1 0 . 1 8  2 3  

IO I 0 . 1 5  28 
5 3  34 3 . 2 9  10 < I 0 . 2 7  
54 I290 2 .28  10 < I 0 . 2 5  

I 0 . 0 7  21 
23 I2 2 . 1 4  IO I 0 . 1 4  

25 24 2 . 2 9  < 10 I 0 . 1 8  
3 0  2 0  2 . 4 7  < IO 2 0 . 1 2  
20 12 1 . 8 0  < 10 I 0 . 1 2  
21 9 1 .85  < IO < I 0.11 
21 IO 1 . 9 8  < 10 < I 0 . 1 6  

3 0  22 2 . 8 3  10 2 0 . 2 9  
24 9 1 .84  < 10 < I 0 . 1 7  
3 0  I 1  2 . 5 3  10 2 0.11 
19 5 1 . 5 2  < 10 < I 0.11 
I9 8 1 . 4 7  < IO I 0.10 

10 2 5  2 . 6 0  

. - .- . .- 

.. ~ .- 

~. - - - -. ... 

20 2 . 0 9  

I6 2 . 1 0  
- . .. . . _ _ _  - . - - - .- - - 

10 1 5  1 .76  

~ - 

, .  - .. -~ .. 

20 0 . 4 7  
10 0 . 4 6  
20 0 . 7 1  
IO 0 . 5 4  
10 0 . 3 8  

< IO 0 . 2 6  
< IO 0 . 3 3  
< IO 0.31 
< 10 0 . 2 9  
C 10 0 . 2 8  

< IO 0 . 3 9  
< 10 0.42  
< 10 0.64  
< 10 0.30 
< 10 0 . 2 8  

IO 0 . 3 2  
20  0 . 6 3  
10 0 . 5 4  
20  0 .58  
IO 0 . 4 3  

IO 0 . 3 8  
IO 0 . 9 9  
20 0 . 5 8  

< 10 0 . 2 0  
< IO 0 . 3 7  

___ 

- ---- 

----- - 

IO 0 . 3 9  
10 0 . 3 5  

< IO 0 . 2 5  
< 10 0 . 2 8  
< 10 0 . 3 2  

10 0 . 5 2  
< 10 0 . 2 7  
< IO 0 . 3 3  
< 10 0 . 2 0  
< 10 0 . 2 1  

--_ - 



c c 
TO : NORTHGATE EXPLORATION LIMITED 

P.O. BOX 1 4 3 ,  I FIRSTCANADIAN PLACE 
TORONTO, ONTARIO 
MSX IC7 

Chemex Labs Ltd. 
AnalyllCaI Chemls18 Geochemlrts Reglstered Assayera 

410 MTHESON ELM) . E  . U N I T  54, MISSISSAtIGA, 
ONTARIO, CANADA L4Z-IRS 

PHONE ( 4 1 6 )  890-0310 

ProJIcl : 76, c4 
Comnls: CC: R BRUASET 

DESCRIPTION 
PREP 
CODE 

201 I238 

201 1238 
201 1238 

201 j238 
201 '238 
201 238 
201 238 
201 238 

201 238 
201 ,238 
201 238 
201 1238 
201 '238 

201 1238 
201 '238 
201 1238 

-. - 

- I-_. 

201 1238 
201 238 
201 1238 
201 1238 

201 1238 
201 1238 
201 238 
201 1238 

"I" 201 238 

201 i238 
201 1238 
201 238 
201 1238 
201 1238 

Page No. :2-0 
Tot. Pages:3 
Dale : 08-JUN-89 
Invoice U :1-8917097 
P.O. Y :"E 

I CERTIFICATE O F  ANALYSIS A8 9 1 7 0 9  7 I 
fi Na Ni P Pb Sb sc S r  Ti TI U v w z n  
P P  % ppn PW PW PP PW PP % P P  P P  P P  P P  P P  

1 0.05 
C 1 0.03 
< 1 0.04 
< 1 0.02 
c 1 0.02 

I 0.01 
< 1 0.02 
< 1 0.02 
< I 0.02 
c I 0.02 

I 0.02 
1 0.02 
1 0.02 

< I 0.02 
c 1 0.02 

- 

- -  

- < T  0.02 
< 1 0.03 
< 1 0.03 

3 0.04 
< I 0.03 

< I 0.03 
< I 0.02 

5 0.03 
< I 0.02 

1 0.02 

< I 0.02 
< I 0.02 
< 1 0.02 
< I 0.02 
< I 0.02 

1 0.01 
< I 0.02 
< 1 0.02 
< 1 0.01 
< I 0.02 

< I 0.02 
< I 0.01 
< I 0.01 
< 1 0.01 

-- 

- -  __ 

-- __ 

-- -_ 

< I 0.02 

18 3 0 0  6 < 5  
22 I 8 8 0  8 < 5  
23 450 8 < 5  
19 260 IO < 5 
14 370 8 < 5  

. - - - . . - .. __ -. 
II 940 4 
16 810 2 
IO 330 < 2 
14 1490 < 2 
1 1  1170 < 2 
- - - - 
1 3  
12 
17 
16 
20 

14 
31 
1 1  
32 
I S  

I2 
26 
74 
17 
I5 

18 
16 
9 
12 
13 

21 
IO 
16 
6 
5 

- 

_ _  

- 

1450 4 
620 < 2 
I350 2 
1420 2 
1670 < 2 

1 70 8 
1380  4 
850 < 2 
1860 6 
I40 6 

2 70 6 
8 40 6 
2260 6 
8 70 IO 
2 50 6 

$20 < 2 
3 1 0  < 2 
300 < 2  

1 1 5 0  < 2 
620 < 2 

1850 4 
440 4 
410 < 2 
3 20 4 
220 < 2 

_- - - 

- - -  

__ - 

_ _ _  

12 440 2 
I7 1310 < 2 
8 140 < 2 
I2 870 < 2 

5 73 0.20 < IO 
5 45 0.17 < IO 
8 77 0.17 < IO 
6 5 1  0.14 C IO 
2 3 3  0.17 < 10 
1 30 0 . 1 3  < IO 
2 48 0.17 < IO 
2 28 0.26 < 10 
2 21 0.18 < IO 
2 26 0.19 < IO 
3 23 0 . 1 5  < IO 
2 28 0.19 < IO 
4 19 0.19 < IO 
2 19 0.15 C IO 
2 30 0.16 < IO 
3 25 0.20 C IO 
I2 77 0. I I  < IO 
9 39 0.14 < IO 
6 72 0.19 < IO 
3 32 0.14 < IO 

- -  - ___-  

- . . - __ 

- _ _  

4 29 0.18 < IO 
3 24 0.21 < IO 
9 102 0.09 < IO 
2 26 0.16 < IO 
2 24 0.20 < IO 
5 34 0.16 < IO 
4 29 0.18 < IO 
2 23 0.15 C IO 
1 30 0 . 1 3  < IO 
2 21 0.15 < IO 
4 3 0  0.17 < IO 
2 32 0.17 < 10 
2 32 0.21 < 10 
1 22 0.15 < IO 
1 19 0.15 < IO 

- .  - - _ _  

- - - 

< IO 57 < IO 36 
< IO 49 < IO 74 

42 < IO 
c IO 4 5  < IO 58 
C IO 41 < IO 36 

52 < IO 
< IO 41 < IO 44 
c 10 54 C IO , 52 
< IO 43 < IO 70 
< IO 40 < IO 58 

< 10 41 < IO 84 
< IO 50 < IO 58 
< IO 64 < IO 114 

74 < IO 
< 10 40 < IO 50 

< IO 37 < IO 22 
< IO 62 < IO 78 
< IO 54 < IO 26 
< IO 58 < IO 54 
< IO 36 < IO 64 

< IO 44 < IO 38 
< IO 71 < IO 126 
< IO 47 < IO 60 
< IO 38 < IO 24 
< IO 54 < IO 32 

< IO 44 < IO 78 
< IO 50 < IO 52 
< IO 39 c IO 30 
< IO 3 5  < IO 74 
< IO 39 < 10 lo4 

54 < IO 90 < IO 
< 10 37 < IO 44 
< 10 46 < IO 62 
< IO 34 < IO 40 
< IO 34 < IO 26 

50 < IO 

~. . .  -. 

36 < IO 

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

36 < IO 
- - . . . - . . .. . .. - - - .. . ._ - -. . . . . - .. . . . . 

. - -. __ . .. .- - .. . . ._ - .. -- .. . . . . .__ - . 

... -. .. .- - .. .. 

. - - . - . . -. - - . . __ _- ..-. . - . . - . . . . . . . -. ..- . . .- - .- -. .. . . __ __ - . 

____ ~- _ _ _ ~  - --- -- - -  
52 < IO 40 < 5  3 39 0.16 < IO < 10 

< 5  2 42 0.20 < IO < IO 61 < IO 66 
< 5  1 19 0.15 C IO < IO 37 < IO 20 

. .  ~ < 5  2 18 0 . 1 5  < IO < IO 44 < IO 32 . x  
. .~ 17 I540 4 < 5  2 29 0.19 < IO C IO 53 < IO 92 / 

4 



TO : NORTHGATE EXPLORATION LIMITED Page No. : 3-A 
Tot. Pagcs:3 
Date : 08-JUN-8 9 P.O. BOX 1 4 3 ,  I FIRST CANADIAN PLACE 

TOROKTO , ONTAR IO Invoice It :I-8917097 
MSX IC7 P.O. II :"E 

Chemex Labs Ltd. 
Analylloal Chemlsls Geochernlsls Reglslored Assayers 
410 MATHESON BLVD .E , UNIT 54, MISSISSAIGA. P r o j r c ,  : 763  c4 

Comments: CC: R BRUASET 
ONTARIO. CANADA L4L-IR1 
PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

S W L E  
XSCR I PTI  ON 

I CERTIFICATE O F  ANALYSIS A8 9 1 7 0 9 7 I 
50fL-C 

PREP 
CODE 

Au ppb A I  Ag A6 Ba Be Bi Ca Cd Co Cr CXI Fe Ga % K L a & h h  
FkMA 5% PPn Ppn Ppn Ppn Ppn % P P  P P  PPn P P  56 Ppn Ppn % Ppn 96 Ppm 

101 ! 238 
!01 1238 
!O1 1238 

101 '238 
101 ,238 

5 1.34 0.2 < J 120 < 0 . 5  < 2 0.70 C 0 . J  
5 1.94 0.4 IO 170 < 0 . 5  < 2 0.25 < 0 . 5  

C J 2.02 < 0 . 2  10 I 5 0  c o . 5  < 2  0.25 C O . 5  
C 5 1.37 C 0 . 2  5 60 K O  5 C 2 0.25 C O . 5  
< 5 1.77 0.2 5 I 3 0  < 0 . 5  2 0.11 ( 0 . 5  

C 5 1.80 C0.2 C 3 1 3 0  C O . 5  C2 0.23 C O . 5  
c 5 1 . 4 3  0.2 J 8 0  C 0 . 5  2 0.65 C 0.5 

- - __ - - _- --- - -- - 

5 36 I 3  1.82 C IO C 1 0.04 IO 0.44 I5 
9 38 IO 2.19 < IO C 1 0.01 < IO 0.28 40 
9 3 1  I2 2.15 < IO 2 0.10 < IO 0.32 1% 
6 21 6 1.91 < IO < I 0.04 < IO 0.19 I I  
6 21 7 1.80 < IO C 1 0.07 C 10 0.19 2X 

6 25 9 2.18 < IO I 0.08 C IO 0.30 I5 
9 36 19 2.67 < IO < I 0.11 IO 0.72 27( 

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



Chemex Labs Ltd. 
AnalytlcJ Chemlsts Gooct~emlsls * Reglslerod Assayers 

4 1 0  MATHESON BLVD .E.. l W l T  S 4 ,  MISSISSALIOA. 
ONTARIO,  CANADA L4Z-IRS 

PHONE ( 4 1 6 1  8 9 0 - 0 3 1 0  

SAMPLE 
DESCRIPTION 

RUB89466S T412 
RlIB89467S 

PREP 
CODE 
I 

! 
2 0 1  ' -- 
201 I . -- 

I 

~ 

I 

i 
I 
i 
I 
! 
I 

I 
! 
I 
i 
i 
i 
I 
i 

i I 

I 

iu NAA 
)Pb 

TO : NORTHGATE EXPLORATION LIMITED 

P.O. BOX 1 4 3 .  1 FIRST CANADIAN PLACE 
TORONTO, Omh IO 
MSX IC7 

Project : 
Cotnnents: CC: R . U  BRUASET 

Page No. : I  
Tot. Pages: I 
Date : 04-JUL-8 9 
Invoice II : 1-89 1907 5 
P.O. II :"E 

I CERTIFICATE OF ANALYSIS A8 9 1 9 0 7 5 I 

2 
< I  

I 
I 

I I 
I 

I i 
I 
i 

i 
i 
i 
i 

i 

i 
i 
I 

I 
I 

i I 

i I 
I I 



TO : NORTHGATE EXPLORATION LIMITED Page No. :3-B 
Tot. Pa(yes:3 
Date :08-JUN-89 P.O. BOX 1 4 3 ,  1 FIRST CANADIAN PLACE 

TORONTO, ONTARIO Invoice II : 1-8917097 
MSX IC7 P.O. I :"E 

Chemex Labs Ltd. 
Analyllcal Chemists * Goochemlsts Roglstered Assayors 

410 MTHESON BLVD ,E., I N I T  54.  MISSISSALGA, : 7 6 )  c4 
ComMnIr: CC: R BRUASET 

ONTAR I O ,  CANADA L42- I R 5 

PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

- 
PREP 
CODE 

'Glll3s 
!01 '238 
!01 1238 
!01 238 
!01 '238 
- 
!01 
!O 1 

- 
! 38 
!38 

I CERTIFICATE OF ANALYSIS A8 9 1 7 0 9  7 I 
kb Na Ni P Pb Sb sc  Sr Ti TI U V w z n  
PPn 5% PPn PPn Ppn PPn PPn PPn 9b P P  PPn PPn P P  PPn 

< I 0 . 0 4  IO 4 7 0  < 2 < 5 
c I 0 . 0 2  2 1  1960 2 < 5  
< I 0 . 0 2  18 1520 < 2 < 5 
< I 0.01 12 1240 2 < 5  
< I 0 . 0 2  1 3  1180 < 2 C 5 

I 0.01 1 3  7 7 0  < 2 < 5 
< I 0 . 0 4  17 5 5 0  2 < 5  

- _ _  . __ -_ - - 

4 so 0 . 2 5  c 10 < IO 49 < IO 3 0  
3 21 0 . 2 4  C IO < I O  63  < IO 86 
3 2 0  0.20 < IO < 10 41  < IO so 
2 2 1  0 .17  < IO < IO 44  < IO 30 
I 16 0 .14  < 10 < 10 34 < IO 42 

2 22 0 . 1 8  < 10 C 10 43 < I O  46 
4 44  0 . 2 9  < IO < 10 6 7  < 10 42 

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



f B H U A S E l ,  R U 

( 6 5 1  HALIFAX sr 
BURNABY,  B C  
V 5 B  ZP4 

Chemex Labs Ltd. 
An&llOJl Cheml8t8 b9OChoml8lS Rcglstefod Assayars 

2 I 1  BROOKSMNK AVE NORTH VANCVUVPR 
B R I T I S H  COIIMBIA. CANADA V71-2Ci  1.r 0 J C  C I 

I 

SAMPLE 
DESCRIPTION 

I 

RUB 8 9  900s 

1 

Ciimnen~ s: 
PHONE ( 6 0 4 )  984-0221 

I 
I I 

PREP 
CODE - 
2 14 

i 

i 
I 
I 

~ 

I 

I 
i 
1 
~ 

I 

I 
I 
I 
j 
i 

\ 
I 
! 

-- 

**Page 
Tot. Pagcs:l  
D a l e  : 16-JUL-89 
Invoice I ; 1-892o~j7 
P.O.  # :"E 

CERTIFICATE OF ANALYSIS A8 9 2 0 3 3 7 A f P l f l D ~ %  2 
f O / L  

I 
Au ppb j 
7A+AA ~ 

I 

I , 

I 
I I i 

I 
1 

I 
I I 

I 
1 i i 

~ 

I 
i i I I 

I I 
I I I 

I 
! 

I 
I 

I I 

I I 

I I I 

I 
i 

~ 

I i 
I I 

I I 

I I I 

I I I 

I 

I 
I ! 
I 

1 I 
I I 

, I i 
I I I 

I 

I 
I 

I I I 
I 
I 

~ 

I 

I 
! 



To: NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, 1 FIRST CANADIAN PLACE 

MSX IC7 

Chemex Labs Ltd. 
Analyllcal Chemists  Goochemlsts * Registered Assayers 

-150 U I T H E S O N  D L W  ,E . LINIT  5 4 .  M l S S l S S A l l G A  TORONTO, ONTARIO 
ONTARIO. CANADA L I Z - 1 R S  

PHONE ( 4 1 6 )  1100-0310 

9 3 3  
9 5 1  
9 3 4  
9 3 5  
9 3 6  
9 3 7  
9 3 8  
9 3 9  
9 4 0  
9 4 1  
9 4 2  
9 4 3  
9 5 8  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  
9 4 9  
9 5 0  

I - 1  
I I 

i CERTIFICATE A8 9 1 7 3 6 9  ! 

1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  
1 1 9  

N O R T H G A T E  E X P L O R A T I O N  L I M I T E L J  
I ’ R O . I E C T  ’: 

1’ 0 I : N O N E  

Sampleb  b u b m i t t e d  to our l a b  i n  V a n c o u v e r .  BC. 
T h i s  r e p o r t  was p r i n t e d  on 13-JUL-89. 

I 
. - - _. . - . -. . - . . - . - . - . . - - -. . . 

SAMPLE PREPARATION 
~. 1 . _ _  ._ . ~ -  . i 

I 

I CHEMEX 
j CODE 
! 

I 2 1 8  
! 2 0 1  

I 

NlMBER I 
I 

SAMPLES!  DESCR I PT I ON I 
-. . - 

1 I 9 Dry. sieve -80 merh; 6011. red. 
1 I 9 1 ICP: Aqua regia digertion 

I I i I 

* NOTE I :  

T h e  3 2  e l e m e n t  ICP p a c k a g e  i s  r u i t a b l e  for 
t r a c e  m e t a l 6  i n  r o i l  and  r o c k  r a m p l e r .  
E l e m e n t t  f o r  w h i c h  t h e  n i t r i c - a q u a  r e g i a  
d i ( l c s t i o n  i f  p o c r i b l y  i n c o m p l e t e  a r e :  A I .  
B a .  B e .  C a .  C r ,  Ga, K ,  La. M g .  N a .  S r .  T i .  
T I .  W. 

ANALYTICAL PROCEDURES 

LIESCR I PT I O N  METHOD 

Au ppb: FUrC 10 g sample 
AI %: 32 element. roil & rock 
Ag ppm: 32 element. roil & rock 
Ae ppm: 32 element. roil & rock 
Ba ppm: 32 element. roil & rock 
Be ppm: 32 element, 6011 & rock 
Bi ppm: 32 clement. soil & rock 
Ca %: 32 element. 6011 & rock 
Cd ppm: 32 element, toil & rock 
C o  ppm: 12 element, soil & rock 
Cr ppm: 32 element, soil & rock 
Cu ppm: 32 element. foil & rock 
Pe %: 32 element. roil & rock 
Ga ppm: 32 element, soil & rock 
Hg ppm: 32 plement, roil & rock 
K %: 32 element. roil & rock 
La ppm: 32 element. roil & rock 
Mg %: 32 element. roil 8L rock 
Mn ppm: 32 element, toil & rock 
M o  ppm: 32 element. toil & rock 
Na %: 32 element, toil & rock 
Ni ppm: 32 element. foil & rock 
P ppm: 32 element, soil & rock 
Pb ppm: 32 element. coil & rock 
Sb ppm: 32 element. roil & rock 
Sc ppm: 32 elements, toil & rock 
Sr ppm: 32 element, coil & rock 
T i  %: 32 element, roil & rock 
TI ppm: 32 element. roil & rock 
U ppm: 32 element. Coil & rock 
V ppm: 32 element, roil & rock 
W ppm: 32 element. Soil & rock 
Z n  ppm: 32 element, soil & rock 

FA-AAS 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

- 

D E T E C T  I ON 
L I M I T  
.- -. 

5 
0.01 
0.2 

5 
IO 

0.5 
2 

0.01 
0.5 

1 
I 
1 

0 . 0 1  
10 

I 
0.01  

IO 
0 . 0 1  

5 
1 

0 . 0 1  
I 

10 
2 
5 
1 
1 

0 . 0 1  
IO 
10 

I 
10 
2 

A8917369 

. . _- .. . . - 

i 
i 

~ ._ .- 

i i r w R  

- - _-_ ._ 

10000 I 
1 5  . o o  ,I 

10000 1 
10000 i 

200 I 
10000 100.0 i I 

15.00 

IO000 
100.0 j 

10000 I 
10000 1 
15.00 1 
10000 j 
10000 I 

10.00 
10000 
15.00 
10000 
10000 

5 . 0 0  
IO000 
IO000 
10000 
l0000 

100000 
IO000 

5 . 0 0  
IO000 
IO000 
10000 
10000 
IO000 



c 

Fe Ga €is K L a & h &  Au ppb A1 Ag Ar Ba Be Bi C a C d C o C r Q  
5% PPn PPn PPn PPn PPn 96 P P n  PPn PPn PPn % PPn PPn 96 Ppn 5% Ppn TPM-M 

i 

643 
240 
2 IO 
175 
405 

205 
360 
1 70 
195 

8 5  

600 
46 5 
505  
I 70  
38 5 

1 3 5  
130 
1 70, 

- -  

- 

Pane No. : I-A To NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
TORONTO, OIWAR IO 
MSX IC7 

Chemex Labs Ltd. 
Analytical Chomlsts Gebctmnlsts * Reglstered Assayers 

4 5 0  U I T H E S O N  B L W  E , U N I T  5 4 ,  M I S S I S S A I G A .  P r u ) r c ,  . 
O N T A R  I O ,  CANADA 1.42- I R I 

Comments: CX.: RII D R U A S E T  & ASSOC LTV 
I'HONF (4 1 6  69n-n 1 I O  

Toi. Pages: 3 
Date : 12-JUN-89 
Invoice 11 : 1-8917369 
P.O. # :"E 

1 . 9 9  0 2 
1 . 5 5  G O . 2  
0 . 2 2  c o . 2  
1 . 6 7  0 . 2  
1 . 3 7  0 . 2  

1 . 1 7  C O . 2  
2 . 4 5  < 0 . 2  
1 . 6 6  < 0 . 2  
1 . 9 3  < 0 . 2  
2 . 3 8  0 . 2  

1 . 7 8  < 0 . 2  
2 . 2 2  0 . 2  
2 . 0 7  0 . 2  
1 . 8 0  0 . 4  
1 . 5 6  0 . 4  

1 . 7 8  0 . 2  
1 . 5 2  0 . 2  
0 . 9 7  c 0 . 2  
1 . 4 1  0 . 2  
0 . 2 9  < 0 . 2  

2 . 5 9  0 . 4  
2 . 7 1  0 . 4  
2 . 7 3  0 . 6  
1 . 7 8  0 . 4  
2 . 0 3  0 . 4  

1 . 1 6  0 . 4  
2 . 6 3  0 . 6  
1 . 0 2  0 . 2  
0 . 3 0  < 0 . 2  
1 . 0 6  0 . 4  

1 . 4 6  0 . 4  
1 . 5 3  0 . 4  
2 . 4 2  0 . 4  
2 . 1 2  0 . 4  
2 . 9 0  0 . 6  

1 . 7 4  0 . 6  
1 . 3 1  0 . 4  
2 . 7 1  0 . 6  
1 . 6 0  0 . 4  

. _ _  

- - - - 

- _  . - - 

- -- .. - 

I- 

- - 

-- _ _  

10 160 0 . 5  < 2 0 . 2 9  < 0.5 
2 0  120 0.5 C 2 0 . 2 6  C O . 5  

< 5 220 < 0 . 5  C 2 5 . 4 8  c 0 . 5  
3 1 3 0  0 . 5  < 2 0 . 3 1  < 0 . 5  
5 170 0.5 < 2 0 . 4 3  < 0.5 
- . -- 

12 
6 
7 
8 
9 

5 
1 1  
10 
I 1  
9 

9 
9 
9 
8 
8 

6 
6 
6 
3 
4 

16 
17 
I I  
9 
8 

5 
10 
8 
I 
5 

6 
5 

1 1  
13  
17 

5 
10 
1 1  
8 

_ _  

.- 

__ 

._ 

-- 

- 

- 

2 1  31 2 . 4 9  
17 16 1 . 6 2  

5 173 0 . 7 2  
2 2  I5 1 . 6 9  
2 0  14 2 . 0 8  

- .__ 

IO 
10 

< 10 
10 
IO 

IO 
10 
10 
10 
10 

10 
10 
10 
IO 
10 

10 
10 

< 10 
10 

< IO 
2 0  
20 
10 
10 
10 

IO 
10 
10 

< 10 
10 

IO 
10 
10 
10 
10 

- - -  

-. -_ 

- _ _  

- 

-- 

_ _  

0 . 1 8  
0.10 
0.01 
0 . 0 8  
0 . 1 4  

0.13 
0 . 1 6  
0 . 1 2  
0 . 1 4  
0 . 1 2  

0 . 1 6  
0.11 
0 . 1 2  
0.01 
0 . 0 6  

_ _  

< 10 
c 10 
< IO 
< 10 
< 10 

< 10 
< 10 
< 10 

IO 
< IO 

0.50 
0 . 2 5  
0 . 2 5  
0 . 2 7  
0 . 5 4  

0 . 3 1  
0 . 4 4  
0 . 5 6  
0 . 4 3  
0 . 3 5  

- 
5 

10 
< 5  

2 0  
10 

5 
10 

< 5  
5 
3 

< 5  
5 

< 5  
5 

I S  

IO 
10 
10 
10 
10 

< 5  
I O  

5 
< 5  

5 

< 5  
5 

I5 
2 0  
1 5  

- ._ 

-. - 

_ _  

- 

- -  

9 0  
260 
I10 
I 50 
I 4 0  

1 7 0  
1 7 0  
I 8 0  
120 
I 3 0  

1 5 0  
1 0 0  
8 0  
90 

1 0 0  

2 50 
290 
2 5 0  

9 0  
110 

1 0 0  
280 
I 1 0  
90 
7 0  

-- - 

.- 

__ 

__ 

0.5 
1 .o 
0.5 
I .o 
1 .o 

1 .o 
0.5 
I .o 
I .o 
0.5 

0 .5  
0 . 5  
0 .  5 
0 .  5 
0.5 

< 0 .  5 
< 0 . 5  
< 0.3  
< 0.5 
< 0.5 

< 0 . 5  
< 0 . 5  
< 0 . 5  
C0.3 
c o . 5  

< 0 . 5  
c o . 5  
< 0.5 
c o . 5  
< 0.5  

- 

_ -  

- .  

-~ 

< 2  0 . 3 2  
2 0 . 3 9  

< 2 0 . 3 7  
< 2 0 . 5 8  
< 2 0 . 4 4  

< 2 0 . 4 3  
< 2 0 . 3 5  
< 2 0 . 3 %  

4 0 . 3 1  
< 2 0 . 2 6  

< 2 0 . 2 1  
< 2 0 . 1 7  
< 2 0 . 1 8  
< 2 0 . 2 5  
< 2 4 . 2 6  

< 2 0 . 5 1  
4 0 . 4 7  
4 0 . 4 3  
2 0 . 2 5  
4 0 . 2 2  

2 0 . 3 1  
4 0 . 5 4  
4 1 . 4 6  

< 2  2 . 1 4  
2 0 . 2 2  

2 0 . 2 5  
4 0 . 2 4  
4 0 . 3 2  
4 0 . 3 4  
4 0 . 3 4  

___ 

- 

- - 

- -  _- 

- __ 

8 
17 
17 
2 0  
13 

9 
I 3  
14 
10 
7 

10 
9 
5 
6 

38 

2 3  
29 
19 
10 
8 

7 
1 5  
I5 
18 
6 

- 

- 

~- 

__ 

.- 

7 
6 

16 
2 3  
41 

1 . 7 0  
2 . 4 9  
2 . 2 7  
2 .01  
2 . 3 3  

2 .08  
2 . 2 4  
2 . 1 6  
1 . 9 9  
1 . 8 5  

I . 9 4  
I . 7 4  
1 . 6 6  
I . 7 7  
1 . 5 2  

< 0.5  
< 0.5 
< 0.5 
< 0.5 
< 0.5  

c o . 5  
< 0.5 
< 0 . 5  
c 0.5 
< 0.5 

< 0.5  
c 0.5 
< 0 . 5  
< 0.3 
c 0.5  

c 0.5  
c 0.5  
< 0.5  
< 0.5  
c o . 5  

< 0 . 5  
< 0.5 
< 0.5 
< 0.5 
< 0.5 

< 0.5  
< 0.5 
< 0.5 
c 0.5 
c 0.5  

. _ _  

.. 

-__ 

- 

I9 
27 
21  
2 0  
2 5  

23 
26 
2 1  
24 
19 

23 
17 
19 
2 0  
2 2  

41 
44 
28 
32 
27 

27 
27 
2 0  
9 

2 5  

24 
21 
31 
43 
38 

- -. 

- 

-. 

__ . 

435 
255 

. .  

. .  . 

< 10 0 . 4 4  
< 10 0 . 4 0  

10 0.30 
< 10 0 . 2 6  
< 10 0 . 2 2  

< IO 0 . 2 1  
< 10 0 . 1 9  
< 10 0.11 
< IO 0 . 1 8  
< 10 0 . 2 7  

IO 0 . 6 2  
10 0 . 8 2  

< IO 0 . 2 4  
< IO 0 . 2 6  

< 10 0 . 2 3  
10 0 . 5 3  
10 0.50 

< 10 0 . 2 3  
< 10 0 . 2 1  

.- 

-- - 

IO 0 . 4 7  

- 

0.07 
0.04 
0.03 
0.05 
0.01 

0 . 1 7  
0 . 1 4  
0.10 
0 . 0 6  
0 . 0 9  

3 . 6 4  
3 . 8 0  
2 . 6 5  
2 . 2 3  
2 . 2 4  

1 . 8 0  
2 . 1 4  
1 . 7 8  
0 . 7 4  
I . 8 3  

I . 8 6  
1 . 7 2  
2 . 9 5  
3 . 0 3  
3 . 2 0  

. 

. 

. .  

0 . 0 8  
0.06 
0.10 
0.01 
0 . 0 4  

< 

< 
< 

< 
< 
< 
< 

- - -. - .- - - 
0 . 0 6  < 10 
0 . 1 3  < 10 
0 . 2 0  < 10 
0 . 2 9  10 
0 . 1 9  10 

0 . 1 9  10 
0 . 2 6  IO 

-. 

8 0  
90 

160 
I 3 0  
2 2 0  

0 . 2 0  I 
0 . 2 6  1 

0 . 7 2  IO35 

0 . 3 7  21 

9-1 3 2 s  b7fod 201 I238 
9-1 31s 

. . .  L - - . __ ___ - . . -. -- - - 
I5 I 2 0  < 0 . 5  2 0 . 4 0  < 0.5 
10 I 2 0  c o . 5  2 0 . 4 2  < 0 . 5  

< 5 220  C 0 . 3  2 0 . 4 7  < 0.5 
5 120 < 0 . 5  2 0 . 2 7  < 0 . 5  

26 16 
37 18 
42 46 
29 9 

I . 8 9  10 1 
2 . 3 9  10 < I 
3 . 0 3  10 I 

135s 
136s  
137s  
138s  
1 3 9 s  

0 . 3 1  IO 0 . 5 8  l08d . .  . . . . - - - 
2 . 1 0  10 < I 0 . 1 5  < I O  0 . 3 3  395 

< 5 1 . 2 4  0 . 4  < 5 130  < 0 . 5  < 2  0 . 2 7  cO.5 5 26 6 1 . 7 6  10 <& O F  < 1 0 0 . 2 5  325 

0. c &FX* 



To NORTHGATE EXPLORATION LIMITED Page No. . I - B  
Tot. Pages.3 
Date ' I 2-JUN-8 9 P . O .  BOX 1 4 3 ,  1 FIRST CANADIAN PLACE 

TORONTO, ONTAR IO Invoice II . I 4 9 1 7 3 6 9  
MSX IC7 P.O.  Il "E 

Chemex Labs Ltd. 
Analytlcol Chomlsts 6eo~ltemlsts Registered Assayers 

454' WTHESON BLVD E , U N I T  S4,  MISSISSALGA p l o J l c ,  . 
ONTAR IO,  CANADA L4Z- I R S 

ComMals CC: R l l  URUASET (I ASSOC LTU 
PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

CERTIFICATE O F  ANALYSIS A8 9 1 7 3 6 9  1 
SAMPLE PREP Irb Na Ni P Pb Sb sc Sr Ti TI U V w z o  

DESCRIPTION CODE PPn 5% PPn Ppn PPn PPn Ppn PPn % PPn PPn PPn Ppm PPn 

0.02 
0.02 
0.01 
0.03 
0.02 

0.02 
0.02 
0.02 
0.02 
0.03 

0.02 
0.03 
0.02 
0.02 
0.02 

0.02 
0.01 
0.01 
0.01 
0.02 

0.02 
0.03 
0.02 
0.02 
0.02 

0.02 
0.07 
0.08 
0.02 
0.01 

0.01 
0.02 
0.02 
0.02 
0.02 

0.03 
0.02 
0.03 
0.02 

-- 

--- 

.- _ _  

- --  

-- 

-- 

-- 

21 
9 
27 
13 
1 1  

7 
23 
16 
14 
21 

1 5  
21 
23 
17 
13 

17 
14 
10 
1 3  
IO 

24 
28 
25 
18 
18 

IO 
29 
12 
I 1  
IO 

14 
I2 
17 
16 
29 

13 
16 
29 
13 
9 

- 

-- 

.. 

- 

.. - 

- -  

3 
2 

< I  
2 
3 

2 
4 
3 
3 
3 

3 
3 
3 
3 
2 

2 
2 
I 
I 

< I  

4 
4 
3 
3 
2 

2 
4 
2 

< I  
2 

2 
2 
3 
4 
5 

-. 

- 

- 

-. 

20 0.18 c IO < IO 
23 0.15 < I O  IO 

IO 303 < 0.01 < 10 
63 
3 5  
49 
43 
59 

< IO 50 
< IO 24 
< IO 6 
< IO 24 
< IO 38 

< IO 26 
< IO 78 
< I O  42 
< IO 34 
< IO 50 

< IO 58 
< IO 56 
< I O  46 
< IO 24 
< IO 38 

< 10 34 
< IO 42 
< I O  20 
< IO 26 
<IO c 2  

< IO 68 
< IO 86 
< IO 96 
< I O  38 
< IO 44 

< IO IO 
< IO 42 
c IO 22 
<IO < 2  
< IO I2 

< IO 32 
< 10 22 
< IO 34 
< IO 58 
<IO 104 

- -  - __ __ _ _  _ _  

-- __ - _ _  

- -  - 

_ _  - 

- _ _  _ _  

- _ _  - - - __ - - - - - . 

8 40 
180 

1 3 0 0  
2 I O  
5 20 

2 30 
2690 
640 
3 30 
I720 

5 9 0  

I590 
I370 
I050 

i 180 

8 
1 2  

< 2  
6 
4 

6 
2 
4 
6 
4 

4 
8 
6 
8 

10 

14 
8 
8 
4 
2 

6 
8 
12 
8 
8 

8 
14 
8 
IO 
8 

12 
10 
14 
12 
IO 

12 
IO 
10 
IO 

- 

- 

- 

.- 

- 

_. -- 

0.17 
0.16 

0.12 
0. I5  
0.18 
0.18 
0.17 

0.17 
0.19 
0.17 
0.17 
0. I7 

0.17 
0.13 
0. I4 
0. I4 
0.01 

0.32 
0.34 
0.19 
0.20 
0.20 

0.19 
0.21 
0.16 
0.04 
0.19 

- 

-- 

-- 

- -  

-- 

26 
27 

23 
3 1  
21 
34 
34 

25 
25 
34 
23 
22 

17 
13 
12 
20 
I59 

38 
37 
31 
21 
17 

26 
48 
90 
85 
18 

19 
20 
32 
27 
26 

-_ 

- 

- 

.. .. 

- 

201 1238 

201 238 
201 238 

201 238 
201 238 
201 238 
201 238 
201 238 

201 1238 
201 '238 
201 238 
201 238 
201 238 

201 238 --t- 201 201 238 238 

201 (238 

201 238 
201 238 
201 238 
201 238 
201 238 C 1 0.02 - 420 I2 < 5 2 25 0.20 < IO C IO 43 < 10 28 / > P  

201 1238 
- 
< 
< 
< 

< 

c 
< 
< 
< 
< 
< 
c 
C 
IO 

- 

41 
47 
60 
49 
49 

50 
50 
45 
47 
48 

44 
38 
45 
41 
49 

97 
1 0 0  
58 
57 
53 

45 
so 
53 
29 
48 

- 

.- 

-. 

201 238 

201 238 

1240 
1690 
8 70 

1540 
I010 

8 60 
540 

1520 
I200 
I560 

- -  
< I  
< I  
< I  
16 

< I  

1110 
600 
680 
600 
780 

B 
A 

I300 
5 IO 
340 
440 
1560 

3 30 
410 
6 70 
460 

.- 

0.16 
0. I7 
0.20 
0.17 
0.17 

44 
40 
67 
71 
66 

-. - _ _  
4 29 
4 32 
8 40 
2 23 

__ . - . 

0.18 < IO < IO 40 C IO 30 
0.25 < 10 < IO 62 < IO 44 
0.20 < IO < IO 61 < IO 76 
0.22 < IO c IO 50 < 10 44 4 b9-139S c 1 0.02 - 420 I2 < 5 2 25 0.20 < IO C IO 43 < 10 28 



t 
Chemex Labs Ltd. 

T0:NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
TOROmO , ONTAR I 0 
MSX IC7 

Project : 
Coaments: CC: R l l  URUASET & A S S O C  LTD 

Page No. .2-A 
Tot. Pagcs:3 
Date : 12-JUN-89 
Invoice # : 1-8917369 
P.O. n :"E Analyllcal Chornlsts * Geochernlsts *-Registered Assayers 

4 1 0  M T H E S O N  BLVD , E . .  U N I T  1 4 ,  M I S S I S S A t G A ,  
ONTAR I O ,  CANADA L42- I R S 

PHONE ( 4 1 6 )  ~ ~ O - U ~ I O  

CERTIFICATE OF ANALYSIS A8 9 1 7 3 6 9 i 
~~~~ ~~ ~~~ 

Ca Cd Co Cr Q Pc Ga €is K L a N b  AU ppb A I  Ag A6 Ba Bc Bi 
FhMA 36 P P  Ppn PPn PPn P P  $6 Ppn P P  P P  PPn 96 P P  Ppn % Ppn 50 Ppn 

10 1 . 3 5  0 . 6  
< 5 1 . 3 0  0 . 6  
< 5 1 . 3 5  0 . 2  

5 1 . 9 4  0 . 2  
C 5 1 . 2 9  0 . 4  

IO 1 . 6 6  0 . 4  
< 5 1 . 6 1  0 4 
< 5 1 . 5 2  0 . 4  
< 5 2 . 0 3  0 . 4  
< 5 1 . 4 2  0 . 4  

- - - .- - 

- -. . _- . -. -. 

< 5 0 . 8 7  < 0 . 2  
5 1 . 3 7  0 . 2  

< 5 2 . 4 2  0 . 4  
IO 1 . 5 8  0.2 

5 1 . 4 0  < 0 .2  

5 1 . 1 9 < 0 . 2  
< 5 1 . 3 6  C 0 . 2  
< 5 1 . 3 4  0 . 4  

5 1 . 4 9  0 . 2  
< 5 1.01 0 . 2  

< 5 0 . 7 6  c O . 2  
< 5 1 . 3 4  0 . 2  

1 5  1 . 1 9  0 . 4  
< 5 1 . 1 7  0 . 4  
< 5 1 . 8 6  0.2 

< 5 0 . 7 2  0 . 4  
< 5 1 . 5 3  0 . 2  
< 5 1 . 2 7  0 . 2  
< 5 1 . 8 7  0 . 4  
< 5 1 . 3 5  0 . 4  

5 0 . 6 5  0 . 2  
< 5 0 . 0 1  < 0 . 2  
< 5 1 . 9 2  0 . 2  
< 5 2 . 0 8  < 0 . 2  
< 5 1 . 0 5  < 0 . 2  

3 0  1 . 8 4  < 0 . 2  
5 1 . 7 0  < 0 . 2  

1 5  1 . 1 6  0 . 4  
< 5 2 . 5 0  0 . 4  

. - .- - .. - - 

__ - - .. . .  

.- - - - - - 

- - -- - . _. - 

- - .. - - 

2 5  
< 5  

5 
5 
5 

IO 
IO 

< 5  
< 5  

5 

- 

140 < 0 . 5  
160 < 0 . 5  
IS0 c o . 5  
I50 < 0 . 5  
130 < 0 . 5  
- 
180 < O . J  
1 8 0  c0.5 
200 < 0 . 5  
190 <0 .5  
120 < 0 . 5  

6 0  < 0 . 5  
100 < O . J  
180 < 0 . 5  

160 < 0 . 5  

260 < 0 . 5  
I 2 0  < 0 . 5  
2 9 0  < 0 . 5  
280 < 0 . 5  

9 0  < 0.5  

8 0  < 0 . 5  
1 5 0  < 0 . 5  
8 0  <0 .5  
9 0  <0 .5  

2 1 0  < O . J  

4 0  C O . 5  
120 <0 .5  
9 0  co .5  

130 < 0 . 5  
1 0 0  < O . J  

9 0  < 0.5 
3 0  < 0 . 5  

I 1 0  < 0 . 5  
8 0  <0 .5  
6 0  < 0 . 5  

- 

ao < o . s  

__ 

- 

- 

- - 

2 
2 

< 2  
4 
4 

2 
2 

< 2  
4 

< 2  

- 

8 
7 
7 
9 
5 

5 
7 
8 
8 

1 5  

6 
6 

12 
I 5  
9 

7 
9 
9 
9 
6 

6 
10 
7 
6 
6 

5 
7 
6 
8 
8 

9 
1 
7 
IO 
4 

9 
IO 
6 

14 

- .  

- 

- 

- 

- 

- 

-. - 

26 
31 
24 
39 
3 0  

27 
27 
26 
29 
45 

2 0  
26 
36 
37 
26 

19 

23 
24 
2 0  

I4 
2 0  
22 
18 
I8 

16 
19 
24 
22 
25 

I I  
< I  

2 0  
28 
12 

25 

- 

- 

28 

- 

_ -  1 

- 

- 

I I  1.90 IO < 1 0.11 
16 2 . 0 9  IO < I 0 . 1 3  
12 1 . 9 0  < IO < I 0 . 0 7  

1 0 . 2 3  1 2  2 . 9 4  IO 
19 2 . 0 0  IO < 1 0 . 1 5  

9 1 . 8 9  IO < I 0 . 0 7  
a 1 . 9 4  10 2 0 . 1 2  
7 1 . 9 1  IO < I 0 . 1 3  

1 1  2 . 3 0  IO < I 0 . 0 9  

- -_  - -  

21 2 . 9 1  IO I 0.08 
__ __ -- - - - -_ - - -- 

1 . 3 7  < IO < I 0.05 

10 0 . 2 9  
IO 0 . 5 7  
10 0 . 2 6  
IO 0 . 7 9  
IO 0 . 4 8  

IO 0 . 2 9  
< IO 0 . 2 7  
< 10 0 . 2 4  

10 0 . 3 2  

- -_--- 

IO 0 . 7 8  

-- < 10 0 . 2 8  

0 . 5 2  < 0 . 5  
0 . 6 0  < 0.5 
0.30 < O . J  
0 . 5 6  < 0 . 5  
0 . 6 5  < O  5 

0 . 4 6  < 0.5 
0 . 2 7  < 0 . 5  
0 . 3 1  < 0 . 5  
0 . 2 7  < 0 . 3  
0 . 6 6  < 0 . 5  

0 . 2 5  < 0 . 5  
0 . 3 3  < 0.5 
0 . 3 1  < O . J  
0 . 3 3  < 0 . 5  
0 40 < 0.5 

0 . 3 0  < 0 . 5  
0 . 2 6  C O . 5  
0.30 e O . 5  
0 . 2 4  < 0.5 
0 . 2 6  < 0 . 5  

0 . 1 4  C O . 5  
0 . 2 3  < 0 . 5  
0 . 2 4  < 0.5 
0 . 2 2  < 0 . 5  
0 . 1 9  <o.s  

0 . 1 9  < 0 . 5  
0 . 2 4  <0.5 
0 . 2 0  < 0 . 5  
0 . 2 3  < 0 . 5  
0 . 3 2  < 0 . 5  

3 . 1 5  0 . 5  
5 . 2 5  < 0.5 
0 . 1 7  < 0 . 5  
0 . 2 3  < 0 . 5  
0 . 1 8  < O . J  

-_ - - _  

- _  - - _  

- - .- - - - 

- - -. __ 

___ - -. - 

... 

1 

- .  

. .  

. .  

5 
< 5  

I 5  
2 0  
IO 

5 
c5 

I 5  
IO 

5 

< 5  
10 

5 
5 

< 5  

. -  

< 2  
< 2  

2 
< 2  
< 2  

9 
IO 
37 
32 
I 5  

I2  
17 
19 
14 
7 

5 
12 
9 
7 

- 

8 
- 
3 
8 
8 
7 
7 

94  
7 
7 

13 
3 

I I  

- 

- 

1 . 6 0  
2 . 7 7  
3 . 4 8  
2 . 0 9  

<IO < I  
<IO < I  
< IO I 
<IO < I  

< IO I 
<IO < I  
<IO < I  
< IO 1 
< IO I 

< 10 2 
< IO I 
< IO 2 
< 10 I 
<IO < I  

<IO < I  
<IO < I  
<IO < I  

IO < 1 
<IO < I  

_ -  _- 

-- - 

0 . 0 7  
0 . 1 6  
0.  I6 
0.  IO 

< IO 0 . 3 1  
< IO 0 . 6 3  

IO 0 . 7 1  
IO 0 . 3 5  

< IO 0 . 2 5  
< 10 0 .40  
< IO 0 . 2 8  
< IO 0 . 2 7  
< IO 0 . 2 0  

< IO 0 . 1 3  
< IO 0 . 2 7  

< 10 0 . 2 0  
< IO 0 .19  

< IO 0 .14  
< 10 0 . 2 2  

< < IO 10 0 . 2 4  0 . 2 3  
< 10 0 . 2 7  

-- 

. - - . .- -- 

IO 0.28  

. -- _- 

< 2  
< 2  

2 
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  
< 2  

. 

1 . 5 5  
2 .  I9 
I . 9 6  
I . 9 9  
I .68  

I . 4 2  
I . 8 6  
I . 7 3  
I . 5 4  
1 . 5 5  

1 . 1 7  
I .68  
I . 7 3  
2 .11  

-- - 

.- 

I . a 3  
___- 

0 . 9 4  
0.09 
I . 7 7  
2 .41  
0 . 9 7  

0 . 0 8  
0.  I S  
0 . 1 4  
0 . 0 8  
0 . 0 7  

0 . 0 2  
0.06 
0 . 1 2  
0.  IO 
0 . 0 7  

0.05 
0.05 
0.05 
0.05 
0.06 

-- 

.-- . .  

< 2  
< 2  
< 2  
< 2  
< 2  

- 
< 2  
< 2  
< 2  

2 
< 2  

< IO 2 
< IO I 
< IO I 
< IO I 
< IO 3 

0.04 < 10 0 . 2 1  
0.01 < IO 0 . 1 7  
0.05 < 10 0 . 1 9  
0.06 < 10 0.40  
0 . 0 3  < IO 0 . 1 3  

201  238 
201 238 

1 2 0 1  238 
1201 238 
201 238 --I- 201 238 

..-. -__ - -- - -- 
140 < 0 . 5  2 0 . 2 7  <o.s  

120 < 0 . 5  4 10.05 <0.5  
160 < 0 . 5  2 0 . 3 7  < 0 . 5  

8 0  c0.5 < 2 0 . 2 4  <o.s  
2 . 3 0  
2 . 4 2  
1 . 4 4  
2 . 8 5  

<IO < I  
< IO I 
<IO < I  

IO < I 

0.06 < 10 0 . 3 1  
0 . 0 7  < 10 0 . 3 5  
0 . 0 9  C 10 0 . 5 5  
0 . 1 5  < IO 0 . 5 1  

27 I I  
22 207 
21  23 375 

< 5 2 . 1 4  0 . 2  - 100 < 0 . 5  8 0 . 5 7  < 0 . 5  I6 37 42 3 .61  10 <)-> o . p - *  10 4 9 . 8 7  335 

~ - -.. 



Chemex Labs Ltd. 
Andyllcal Chemlsls Gooch*mlsts Registered Aasayors 

4 1 0  td4THESON B L M  ,E., UNIT 54, MISSISSAUGA 
ONTARIO, CANADA L4Z-IRS 
PHONE ( 4 1 6 )  890-0310 

To NORTHGATE EXPLORATION LIMITED 

P.O. BOX 1 4 3 ,  1 FIRST CANADIAN 
TORONTO, OWAR IO 
M5X IC7 

Projrcl : 
C o m n l s :  CY:: RU BRlMSET ASSOC LTD 

PLACE 
Page No. : 2-B 
Tot. Pages:3 
Date : 12-JUN-89 
Invoice U : 1-8917369 
P.O. # :"E 

I CERTIFICATE OF ANALYSIS A8 9 1 7 3'69 

1 SAMPLE I PREP I pE Na Ni P Pb Sb Sc Sr Ti TI U V W I n  
% P P ~  PP P P ~  PP ppn ppn % PPn PPn PPn PPn PPn DESCRIPTION CODE 

201 1238 
201 (238 

< I 0.03 1 1  220 IO < 5 3 40 0.19 < IO < 10 43 < IO 20 
< 1 0.04 I 1  750 8 < 5  4 45 0.20 < IO < IO 50 < IO 22 

< I 0.03 I I  410 8 < 5  3 48 0.20 < 10 < IO 43 < IO 18 

14 < 5 2 27 0.19 < IO < IO 42 < 10 ' 20 < I 0.02 I I  660 
< 1 0.03 14 510 4 < 5  6 49 0.26 < 10 < IO 83 < IO 36 

- -- - -  - _- - -  -- - _ _  - 
18 
46 

37 < 10 78 10 1990 IO < 5 2 31 0.16 < IO < IO 
17 2140 12 < 5 3 23 0.19 < IO < IO 47 < IO so 
20 1 I20 6 < 5  5 57 0.28 < 10 < IO 75 < IO 40 

37 < 10 8 2 19 0 . 1 5  < IO < IO < 1 0.02 8 410 8 < 5  
39 < IO 10 8 < 5  2 23 0 20 < IO < 10 1 1  210 

< I 0.02 24 1400 I2 < 5 5 64 < IO 72 25 0 I 5  < IO < 10 
4 0.01 18 590 14 < 5 5 27 0 12 < IO < IO 82 IO 58 

1 5  1080 12 < 5 2 34 0 14 < 10 < IO 49 < IO 50 

38 0.22 < IO < 10 41 < IO 
8 < 5  3 25 0 I9 < IO < IO 40 < IO 

10 < 5 3 

- -- . .- -- - -  - - __ -- - -  __ -- - - - -  - 

201 238 

12: k1 
201 238 
201 238 
201 238 
201 238 
201 I238 Fpl 
201 238 
1201 12381 

0.01 
0.01 
0.02 
0.01 
0.02 

0.01 
0.01 
0.02 
0.02 
0.01 

0.01 
0.02 
0.02 
0.02 
0.02 

0.01 
0.01 
0.02 
0.02 
0.02 

_ _  

_ _  

_- 

0.02 
0.01 
0.03 

.__ 
I3 
14 
I2 
14 
9 

6 
12 
10 
I 1  
14 

3 
14 
12 
14 
9 

- 

19 
1 

1 3  
1 3  

5 

16 
23 
27 

- 

1 3 5 0  
3 IO 
6 20 
I480 
280 

980 
700 
2 20 
3 30 
I590 

90 
I 1 0 0  
IO80 

5 0 0  
I90 

- 

- 

960 
600 
1650 
3 20 
1 0 0  

I190 
4 30 
I510 

- 

- - ._ - - - __ 
14 < 5 2 31 0.11 
8 < 5  3 23 0.18 
IO < 5 2 3 5  0 . 1 5  
8 < 5  2 20 0.14 
6 < 5  2 23 0.17 

8 < 5  1 13  0.11 
4 < 5  2 20 0.14 
8 < 5  2 34 0.14 
6 C 5  1 22 0 14 
IO < 5 2 24 0 I I  

6 < 5  I 17 '0.16 
8 < 5  2 22 0.14 
IO < 5 2 18 0 I5 
4 < 5  2 23 0 17 
12 c 5 2 27 0 20 

4 < s  I 147 0.05 
4 < 5 < I 218 < 0.01 

2 IS 0.14 
8 < 5  2 19 0.18 
6 < 5  1 18 0 I S  

6 < 5  2 28 0 16 
6 < 5  2 19 0.19 

< 2  < 5  2 326 0.07 

- - -  - I _ -  

- _ _  - - _ _  

- _ _  - -  - _ _ _  

12 < 5 

- _ _  - - _ -  

- -- - . . .  . .  

34 < IO 46 
54 < IO 34 
45 IO 52 
45 < 10 92 
42 < IO 16 

39 < IO 18 
43 < 10 34 
40 < 10 20 
34 < 10 18 
25 < IO 22 

31 < IO 2 
40 < IO 30 
44 < IO 22 
48 < 10 18 
49 < 10 26 

47 < IO 18 
2 <IO < 2  

38 < IO 30 
60 C IO 12 
23 <IO < 2  

54 < IO 20 
59 < IO 26 
29 < IO 56 

. . -  - ... ... . . _ _  ... , . 

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

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

.. __ -. . __ . ..... . . . . - - .. . . . 

< I 0.02 26 1630 I2 < 5 3 24 0.17, < 10 < IO 61 IO 62 
c 1 0.01 22 660 I2 < 5 5 49 0.20 < IO < 10 89 IO 46 
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I CERTIFICATE OF ANALYSIS A8 9 1 7 3 6 9 I 
Y La y A I  Ag As Ba Be Bi CI Cd Co Cr Cu Fe Ga Ha 

% P p n  Ppn PPn Ppn PPn % PPn Ppn PPn PPn % PPn PPn % Ppn 

2 . 4 7  0 . 6  
1 . 9 6  0 . 4  
2 . 5 9  0 . 2  
1 . 7 0  0 . 6  
2 . 0 5  0 . 6  

1.54  0 . 4  
1 . 3 1  0 . 2  
1 . 9 3  0 . 4  
1 .39  C O . 2  
0 . 8 6  < 0 . 2  

1 . 1 3  0 . 2  
0 . 8 0  0 . 2  
0 . 7 5  i 0 . 2  
1 . 0 7  0 . 2  
1 . 6 7  0 . 2  

1 . 1 5  0 . 2  
1 . 1 8  < 0 . 2  
2 . 6 7  < 0 . 2  
1 . 9 6  < 0 . 2  
3 . 4 0  < 0 . 2  

- . - -. 

- - - 

- - 

IO 160 < 0 . 5  
5 I 3 0  < 0 . 5  
IO I 9 0  < 0 . 5  
IO I 3 0  < 0 . 5  

5 I 6 0  < 0 . 5  
- - . - - - - 

4 
2 
4 
4 
6 

4 
4 
4 

< 2  
2 

4 
< 2  
< 2  
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  

2 

< 2  
< 2  
< 2  

2 
4 

2 
2 
2 
2 

- 

- 

-. - 

-.. - 

- 

0 . 5 3  < 0 . 5  
0 . 3 7  < 0 . 5  
0 . 3 2  < 0 . 5  
0 . 3 4  < 0 . 5  
0 . 2 9  C O . 5  

0 . 2 1  < 0 . 5  
0 . 1 9  < 0 . S  
0 . 2 6  < 0 . 5  
0 . 5 5  c o . 5  
0 . 2 1  < 0.3 

0.20 < 0 . 5  
0 . 1 7  < 0 . 5  
0 . 1 7  C O . 5  
1 . 1 5  < 0 . 5  
0 . 4 5  C 0.5 

I .04 < 0 . 5  
0 . 7 4  < 0 . 5  
0 . 2 0  < 0 . 5  
0 . 2 2  < 0 . 5  
0 . 3 6  < 0 . 5  

0 . 2 0  < 0 , s  
0 . 2 s  < 0 . 5  
0 . 1 6  < 0 . 5  
0 . 1 5  < o . s  
0 . 2 5  < 0 . 5  

0 . 2 3  < 0 . 5  
0 . 1 6  < 0 . 5  
0 . 5 3  < 0 . 5  

_ _  

-__ 

-- - - -  

--- 

--_ --- 

21 31 59 3 . 1 2  IO < 1 0 . 1 2  IO 0 . 6 4  
17 21 2 0  2 . 9 5  IO < I 0 . 1 4  < IO 0 . 6 1  
I I  26 19 2 . 5 3  IO < I 0.09 < IO 0 . 3 8  
IO 3 0  24 2 . 0 3  IO < I 0.10 IO 0 . 4 4  
IO 26 14 2 . 2 5  IO C I 0 . 0 9  IO 0 . 3 1  
- - __ __ - - - - - - - - -- - 
6 16 12 1 . 6 5  < IO < I 0 . 0 9  IO 

2 0 1  238 
201 1238 
2 0 1  1 2 3 8  
201 '238  
2 0 1  1238 

201 < 2 3 8  
201 , 2 3 8  
.- . . 

201 238 

98 J 
420 
1 5 5  
3 IO 
28 5 

3 5 5  
39 5 
3 5 0  
260 
I 3 5  

2 70  
I 70 
95 

165 
1 1 5  

I I90 
I S 5  
I60 
I 7 0  

1040 

0 . 1 8  135 
0.19  565 

- -- 

. 

-- 

~ 

0 . 2 2  
0 . 2 5  
0 . 2 3  
0 . 2 1  
0.  I9 

0 . 2 6  
0. I6  
0 . 1 5  
0 . 3 4  
0 . 3 0  

0 . 4 0  
0 . 4 6  
0 . 2 0  
0 . 2 0  
0 . 3 3  

__ 

- 

< 5  
10 

5 
5 
5 

5 
5 
IO 

< 5  
< 5  

IO 
< 5  
IO 
IO 

5 

- 

__ 

I 2 0  ( 0 . 5  
1 5 0  ( 0 . 5  
1 3 0  < 0 . 5  
I 5 0  < 0 . 5  
6 0  < O . S  

8 0  < 0 . 5  
8 0  < 0.5  
4 0  e O . 5  

1 0 0  < 0 . 5  
I 2 0  < 0 . 5  

3 3 0  0.5 
I 2 0  < 0 . 5  
I 2 0  < 0 . 5  
140 <0.5  
2 8 0  < O . S  

9 0  < 0 . 5  
I 3 0  < 0 . 5  
90 < O . S  
7 0  < 0 . 5  

200 0.5 

190 0 . 5  
I 1 0  0 . 5  
230  0.5 
1 5 0  < o . s  
1 5 0  0.5 

190 0.5 
200 0 . 5  
110 C O . 5  
180 0.5 
1 5 0  <o .s  

_- - _ _  

- - -  

~- - _ _  

__ _ _  

- -- 

6 
6 
4 
5 

6 
4 
3 
5 
5 

I I  
8 
8 
5 

12 

5 
IO 
6 
4 
9 

- 

. -  

~. - 

21 7 1 . 9 9  
I2 1 . 9 1  2 0  

I 5  I4 1.54  
22 8 I 6 7  

8 1 . 9 0  2 0  
17 5 1.44 
1 3  3 1 . 1 7  
28 8 1 . 9 4  

6 1 . 9 0  21 

27 385 1 . 6 5  
2 0  1 . 8 5  3 0  

21  8 1 . 8 4  
28 7 2 . 0 3  
42  17 3 .08  

16 6 1 . 5 2  
25 IO 2 . 1 4  
19 6 1 .71  
16 4 1 . 2 0  
25 I I  . 2 . 3 3  

- - -- 

- -_ 

.- _. - -_ 

< IO < I 0.05 < IO 
IO < I 0 . 0 9  C IO 

< IO < I 0 . 0 4  IO 
< IO c 1 0.04 < IO 
< IO < I 0 . 1 3  < IO 
< IO < I 0 . 0 7  < IO 
< IO < 1 0.05 < IO 

10 < I 0 . 1 1  IO 
C IO < 1 0 . 0 8  IO 

< IO I 0 . 0 9  lo 
< IO < I 0.07 IO 
c IO I 0 . 0 7  < IO 
c IO 2 0.06 < IO 
< 10 < I 0 . 1 2  IO 

c IO I 0.06 < IO 
< IO I 0 . 0 9  IO 
c IO I 0 . 0 4  < IO 
C IO < I 0.03 < IO 
C IO < I 0 . 0 8  C 10 

_ _  

- -- 

.-_- _ _  - 

. .- 

2 0  I 

2 0  I 
2 0  I 
2 0  I 
2 0  I 
201 

2 0  I 
201 
2 0  1 
2 0  I 
2 0  1 

2 0  I 
2 0  I 
2 0  I 
2 0  1 
201 

2 0  I 
201 
2 0  I 
2 0  I 
2 0  I 

2 0  I 
2 0  1 
2 0  I 
2 0  1 

- 

L. 

- 

- 

__ 

- 

2 38.1 

238 1 
238 

2 238 38 I 
-. .- .. - - - - .- __ 
1 . 3 8  ( 0 . 2  < 5 
1 . 8 3  < 0 . 2  IO 
1 . 7 2  < 0 . 2  5 
0 . 9 6  < 0 . 2  < 5 
3 . 1 7  < 0 . 2  5 

2 . 9 s  < 0 . 2  S 
2 . 2 2  < 0 . 2  5 
1 . 3 2  C 0 . 2  5 
1 . 6 8  < 0 . 2  1 5  
2 . 6 7  < 0 . 2  5 

3 . 2 9  0 . 2  I 5  
4 . 0 9  0 . 4  IO 
1 . 9 0  < 0 . 2  10 
3 . 1 0  0 . 4  IO 
I . 9 7  0 . 2  5 

2 . 6 4  0 . 2  IO 
3 . 0 1  < 0 . 2  < 5 
2 . 5 6  < 0 . 2  IO 
2 . 4 6  0 . 2  5 

-_ . -. - - - 

-_ .- . . . - . -. .- __ . 

- - - - . . __ 

0.11 
0 . 1 2  
0 . 2 2  2 

238 
2 38 

- - _  _ _ _ -  - 
I I  27 1 3  2 . 4 7  IO < I 
8 2 5  9 2 . 2 8  < IO < I 

29 14 4 . 2 3  C IO < 1 IO 
6 26 9 2 . 4 5  C IO C I 
9 31 I I  2 . 7 4  c 10 c I 

IO 3 3  13 3 . 1 3  IO < I 
IO < I 8 23 14 2 . 3 7  

6 19 7 2 . 1 6  C I O  < I 
IO < I 8 24 9 2 . 3 6  

7 22 6 2 . 2 8  < IO < I 

9 25 IO 2 . 6 2  C 10 < 1 
IO 25 9 2 . 5 9  c IO < I 
IO 29 I 3  2 . 9 0  IO < 1 

_ _  ____ - -- 

- ___ _ _  

___ - .. 
IO 

c IO 
IO 
IO 

< 10 

0 . 0 9  
0.05 
0.06 
0.05 
0.09 

0:33 
0 . 2 2  
0 . 3 3  
0 . 4 4  
0 . 3 5  

0 . 3 7  
0 . 2 6  
0 . 2 2  
0 . 2 7  
0 . 2 0  

.-- 

0 . 7 1  
2 -* 0 . 1 7  

2 0 . 1 5  
2 0 . 1 4  
2 0 . 1 2  

< 2 0 . 1 4  
2 0 . 1 3  

. - -I. 

< 0.5 
< 0.5  

< 0 . 5  
< 0.5 
< 0.5 
< 0.5  
< 0.5  

- .- 
2 38 
2 38 

238  
238 
2 38 
2 38 
2 38 

2 38 
2 38 
238 

-_ - - . __ .- - - -. - - - 
160 0 . 5  < 2 0 . 1 5  < 0 . 5  
2 2 0  < 0 . 5  < 2 0 . 1 6  < 0 . 5  
220 < 0 . 5  2 0 . 2 5  < 0 . 5  
180 < 0 . 5  2 0 . 1 8  ( 0 . 5  

0 . 0 7  
0.06 
0.05 
0.06 
0.05 

c 10 
10 

c IO 
c IO 
c IO 

0.03 
0 . 0 7  
0. IO 

c IO 
< IO 
c IO 

0 . 3 1  
0 . 3 6  
0 . 4 1  

238 I 14 2 . 8 6  C 10 < I 0.05 
n /- < h46 I I  37 



. 

201 238 
201 '238 
201 :238 
201 ,238 
201 238 

20 I 
20 I 
20 I 
201 
201 

201 
201 
20 I 
20 I 
201 

201 
201 
201 
20 I 
201 

20 I 
201 
201 
201 
201 

20 1 
20 1 
201 
201 
20 I 

201 
20 I 
20 I 
20 I 
20 I 

- _ _  

- 

--_ 

__ 

- 

__ 

c 
TO : NORTHGATE EXPLORATION LIMITED Page No. : 3-B 

Tot. Pages:3 
Date : 12-JUN-89 
Invoice H : 1-8917369 
P.O. II :"E 

P.O. BOX 1 4 3 ,  1 FIRST CANADIAN PLACE 
TORONTO, ONTARIO 
MSX IC7 

Chemex Labs Ltd. 
Analytical Chemlsts Geochamlsls Reglstered Assayers 

4 1 0  W T H E S O N  U L W  E , l r N l T  5 4 ,  M I S S I S S A U G A ,  : 
ONTAR I O ,  CANAVA L4Z- I R S 

Comnenls: CC: Rll DRUASET & ASSOC LTV 
PHONE ( 4 1 6 )  8 9 0 - l l l l O  

CERTIFICATE OF ANALYSIS A8 9 1 1 3  6 9  I 

PESCRIPTION CODE I SMLE lPREP kb Na Ni P Pb Sb sc S r  Ti TI U V w z a  
P P  96 PPn P P  P P  P P  PPn P P  9E P P  P P  P P  P P  P P  

0.02 
0.02 
0.02 
0.02 
0.02 

46 
22 
28 
21 
23 

7 30 
I I 20 
29 50 
4 30 
1950 

3 70 
21 10 
9 90 
2 10 
200 

- 

6 
6 
8 
12 
14 

I2 
IO 
10 
10 
2 

6 
2 
8 
2 
6 

14 
6 
12 
8 
8 

8 
6 

10 
8 
8 

IO 
4 

< 2  
8 
14 

I2 
16 
IO 
14 
2 

8 
8 
12 
8 

- 

- -  

__ 

- 

- 

- __ 

- 

10 86 
10 74 
10 82 

< IO 36 
IO 70 

< IO 20 
< IO 46 
IO 16 

< IO 14 
< IO 2 

< IO 18 
< IO 6 
<IO < 2  
< 10 12 
< IO 8 

IO IO 
IO 16 

< 10 46 
IO 34 
IO 78 

< IO 34 
< IO 64 
< IO 42 
< IO 16 
< IO 56 

<IO 106 
< IO 60 

10 14 
< IO 24 

I O  88 

< IO 114 
IO 106 

< IO 84 
< 10 92 
< IO 90 

c IO 84 
< IO 92 
< IO 102 
< IO 72 

_ _  - - .  

_ _  

- - 

- -  _ .  

-- - _ _  

- . - _- - - 

-_ - - ~- 

29 
22 
29 
29 
30 

20 
20 
21 
34 
17 

18 
17 
17 
57 
36 

84 
58 
21 
24 
47 

23 
30 
22 
20 
36 

31 
I 5  
56 
71 
21 

18 
I5 
16 
14 
14 

16 
18 
24 
19 

- 

- 

- 

- 

3 
3 
4 
4 
3 

3 
2 
2 
2 
I 

2 
I 
I 
3 
3 

6 
4 
2 
2 
5 

1 
2 
1 
I 
3 

3 
2 
5 
3 
2 

3 
4 
2 
2 
I 

2 
2 
2 
2 

- 

- 

- 

-. 

- 

0.18 < 10 < 10 74 
0.17 < IO < 10 73 
0.15 < IO < IO 47 
0.18 < IO < IO 53 
0.17 C IO < IO 48 

. . . . . . . - - . - . . . - . . 

.. . -. .. . . -. . . . .. . . 

.. - .. . .  

. .  . .. .  . .- . 

. . .. . _. . . . . . . . . . . 

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

.. - 
2 38 
2 38 
2 38 
2 38 
2 38 

2 38 
238 
2 38 
2 38 
2 38 

2 38 
2 38 
2 38 
2 38 
2 38 

2 38 
2 38 
2 38 
2 38 
2 38 

2 38 
238 
2 38 
2 38 
2 38 

2 38 
2 38 
2 38 
2 38 
2 38 

__  

-- 

- 

.- 

-. 

4 
4 
5 
2 
9 

0 
7 
5 
9 

- 

a 
- 
60 
19 
23 
19 
3 1  

0.02 
0.01 
0.02 
0.02 
0.01 

0.01 
0.01 
0.01 
0.03 
0.02 

0.04 
0.03 
0.02 
0.02 
0.03 

0.02 
0.02 
0.01 
0.01 
0.02 

__ 

-. - 

0 .  I2 
0 . 1 2  
0 . 1 3  
0.08 
0 . 1 5  

39 
48 
40 
26 
50 
_. 
4a 
36 
3 1  
49 
36 

52 
60 
38 
46 
56 

36 
44 
34 
28 
35 

47 
54 
62 
61 
63 

69 
44 
57 
47 
52 

- 

- 

- 

4 20 
690 
I IO 
I 50 
200 

I 1 9 0  
5 9 0  
1620 
1 I IO 
I040 

-- 

0.14 
0.11 
0 . 1 5  
0.18 
0 . 1 5  

0.09 
0.18 
0.17 
0.22 
0. I7 

0.16 
0 . 1 5  
0. I7 
0. I6 
0 . 1 5  

0 .18 
0.19 
0.13 
0. I8 
0.21 

0.23 
0.20 
0.16 
0.18 
0.16 

0.20 
0.20 
0.22 
0.25 

- __ 

_ _  

__ 

__ 

_ _  

12 
21 
I 5  
8 
34 

30 
20 
I2 
8 
24 

29 
23 
16 
22 
17 

21 
25 
23 

I 26 

- 

- 

_ _  

2 10 
1430 
8 40 
380 
I8 50 

2180 
l o 0 0  
8 60 
5 50 
1230 

9 IO 
I370 
5 50 
8 90 
1600 

_ _  
0.02 
0.02 
0.02 
0.06 
0.02 

0.02 
0.03 
0.02 
0.02 
0.01 

0.02 
0.01 
0.01 
0.01 

-- 

__ 
2 0 1  -ii, 
201 /238 
201 $238 t 201 /238 

1 5 0 0  
I 1 50 
9 70 
7 20 

59 
52 
66 
69 

9-2 I SS 
9-2 16s 

b 
I I i  



'Irr APPENDIX 2. 

PROCEDURES FOR SOIL SAMPLING, SAMPLE PREPARATION AND ANALYSIS 

1. The B horizon was sampled whenever present but in its absence, C 
or A would be taken. In general, the first soil below A was sampled 
usually at depths in the range 15-20 cm. The typical B is fine sandy 
textured soil of red, orange, yellow o r  reddish brown color 
indicating iron accumulation. Typical C is sandy textured. Clay from 
till is another parent soil occasionally sampled. Humus soils 
consist largely of decaying grass and or wood with minor silt size 
material, Samples were stored in conventional large size Kraft soil 
envelopes They were dug with a long handled shovel. The character of 
the soil and aspect of the terrain were recorded. After air drying 
in the field, samples were shipped to Chemex Labs Ltd. in North 
Vancouver for geochemical determinations f o r  gold and 32 elements 
ICP. 

2. Sample preparation: 
with reject being saved. 

3. Analysis for gold: A ten gram sample was put through a routine 
fire assay procedure inquarting with silver. The resulting silver 
bead after cupellation was dissolved in nitric acid and aqua regia. 
The resulting solution was analyzed by atomic absorption with 

Samples were dried and screened to -80 mesh 

w background corrections. 

4. Analysis by ICP: A 0.5 g sample of -80 mesh was digested with 
nitric acid and aqua regia f o r  approximately 2 hrs. The resulting 
solution was diluted to 25 mill and analyzed by ICP. 



APPENDIX 3 

ROCK CERTIFICATES 

PROCEDURES 



TO : 30RTHGATE. EXPLORATION LIMITED 

P.O. BOX 1 4 3 ,  1 FIRST CANADIAN PLACE 
TORONTO, ONTARIO 
.#e" , m -  

Chemex Labs Ltd. 
Analytical Chemlsts Geochemists Registered Assayors 

M J A  1 L I  
4 5 0  MTHESON BLM, . E . .  UNIT 5 4 .  M I S S I S S A U G A .  .. . .. 

ONTAR I o , CANADA L ~ Z -  I R 5 

PHONE ( 4 1 6 )  1 9 0 - 0 3 1 0  

I - r O J O C l  : 
C o m ~ n t s :  CC: RAGNAR U. BRUASET 

Page No. c . 
Tot. Pa8es:I 
Date : 3 I M Y - 8 9  
Invoice fl  :I4916712 
P.O. If :"E 

CERTIFICATE OF ANALYSIS A8 9 1 6 7 1 2 I 

RUB89200 R 7 0 2  
RUB89201 R T * Z  
RUB89202 R T  Y Z  
RUB89203 R 7 6 z  
RUB89204 RrU-t  

P R E P  
CODE 

2 0 5  
2 0 5  
2 0 5  
2 0 s  
2 0 5  

2 OS 
2 0 5  
205 

.__ 

I 
! 
i 
I 
I 

i 
! 
! 
I 

i 
I I 

I 

I 
I I 

! 

CERTIFICATION : 



c c 
To: N O R T H G A T E  EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
Chemex Labs Ltd. 

Analytlcd Chomlsls * Geochemlsts Registered Assayers 

4 5 0  MTHESON ULVO .E.. UNIT 5 4 ,  MISSISSAIIGA, TORONTO, O N T A R I O  
ONTARIO. CANADA L4Z-IR5 

PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  
M S X  lC7 

C o m c n t s :  CC: R BRllASET 

. . .  . . . . . . . . .  - . . .  
1 

CERTIFICATE A8 9 1 7 0 9 6 I 
1 I 

N O R T H G A T E  B X P L O R A T  ION I. IMI TEP 
I'ROJBCT : 7 6 3  C 4  

I' O li : N O N E  

Sample6  s u b m i t t e d  t o  o u r  l a b  i n  V a n c o u v e r .  BC 
T h i s  r e p o r t  w a s  p r i n t e d  on 13-JUL-89. 

SAMPLE PREPARATION 

* NOTE 1 :  

T h e  1 2  e l e m e n t  ICP p a c k a g e  1 6  f u i t a b l e  f o r  
t r a c e  met ,a Ie  i n  s o i l  and r o c k  c a m p l e e .  
E l e m e n t s  f o r  w h i c h  t h e  n i t r i c - a q u a  r e s i a  
d i g e s t i o n  i c  p o r s i b l y  i n c o m p l e t e  a r e :  A I ,  
B a .  B e .  Ca, C r .  G a .  K. La, Mg. N a ,  S r .  T i .  
T I .  W. 

. . . . . . . . . . . . . .  - .......... 

ANALYTICAL 

100 ' 
9 2 1  j 
9 2 2  I 

9 2 5  I 
9 2 3  1 

9 2 4  I 

::; 1 
9 2 8  
9 2 9  
9 10 
9 1 1  
9 3 2  
9 3 3  
9 5 1  
9 3 4  
9 3 5  
9 I 6  
9 1 7  
9 3 8  
9 3 9  
9 4 0  
9 4 1  
9 4 2  
9 4 3  
9 5 8  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  
9 4 9  
9 so 

1 . . . . . . . . .  

5 AU ppb: Fuse 10 8 campk 
5 ; A I  %: 12 element, soil & rock 
5 I Ag ppm: 12 element. soil & rock 
5 , As ppm: 32 element. soil & rock 
5 I Ba ppm: 12 element. soil & rock 
5 I Be ppm: 32 element, coil & rock 
5 I Bi ppm: 12 element, coil & rock 
5 1 Ca %: 32 element, soil & rock 

12 element, soil & rock 
Co ppm: 12 .element. coil & rock 

5 ' Cr ppm: 32 element. 60il & rock 
5 cu ppm: 12 element. coil rock 
5 Fe %: 32 clement. soil & rock 
5 i Ga ppm: 32 element. soil rock 
5 1 Hg ppm: 12 element, soil & rock 
5 1 K %: 32 element, $oil & rock 
5 ' La ppm: 32 etemeat, soil cc rock 

' 

5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

Mg 6: 32 element, foil dt rock 
Mn ppm: 12 element, soil & rock 
Mo ppm: 12 element, soil & rock 
Na %: 12 element, soil & rock 
Ni ppm: 32 element, coil 6 rock 
P ppm: 12 element, soil & rock 
Pb ppm: 32 element, soil & rock 
Sb ppm: 32 element, soil & rock 
Sc ppm: 32 elements, soil & rock 
Sr ppm: 32 element, soil & rock 
Ti %: 32 element, soil & rock 
TI ppm: 32 element, soil & rock 
U ppm: 32 element, soil & rock 
V ppm: 32 element, roil 6 rock 
W ppm: 32 element, soil & rock 
Zn ppm: 32 element, soil & rock 

.......... - . . .  - ...... - 

PROCEDURES 

ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

ICP-AES 

DETECT I ON 
1 IMIT 

5 
0 . 0 1  

0 . 2  
J 

IO 
0. 5 

2 
0.01 
0.5 

I 
I 
I 

0 . 0 1  
IO 

1 
0 .01  

10 
0 . 0 1  

5 
I 

0.01 
I 
10 
2 
5 
I 
1 

0 . 0 1  
IO 
10 

I 
10 
2 

A8917096 

- .. - . - 
! 
1 

..... - .. -- .. , 
. I  

UPPER I 
' LIMIT I 

I 
-. __ ._  i 

10000 ~ 

15.00 I 
2 00 

IO000 

100.0 
10000 i 
10000 I 
15.00 I 
100.0 ~ 

IO000 
l0000 
10000 
15.00  
l0000 
10000 I 
10.00 
IO000 
15.00 
10000 
10000 

5 . 0 0  
IO000 
IO000 
10000 
IO000 

100000 
10000 

5 . 0 0  
IO000 
10000 
10000 
10000 
IO000 



T .NORTHGATE EXPLORATION LIMITED Page No. : I-A 

Invoice II : 1-8917096 
Chemex Labs Ltd. Q p.gg7 ;gkjoFIRsT CANADIAN PLACE 

MSX IC7 P.O. # :"E Analytlcal Chomlsts Goochemlsts Roglsterod Assayers 
4513 UITHEPON U L W  , E  , UNIT 5 4 .  M I S S I S S A I G A .  P r o , * f ,  : 76 ,  C4 

Conmenls:  CC: R DHUASET 
ONTAR I O ,  CANADA L42- I R S 

PHONE ( 4 1 6 )  890 -0110  

7=pa.tp 

SAMPLE 
>ESCR I PT I ON 

.UB89-241R 

.UB89-242El 

.UB89-2 54R 

.UB89-294R 

.UB8 9-2 9 SR 

- 
PREP 
CODE 

'051238 
105 238 
!OS ' 238 
105 I238 
105 / 238 
. I ... 

I 
i 

I 

I 
I 
! I 
i 
i 

i 
I 
I 
I 

! 
~ 

i 
I 
I 

i 
i I 

I CERTIFICATE OF ANALYSIS A8 9 1 7 0 9 6 
pd-3 QPPEND \X 3 I 

K L a y h l r  Au ppb AI Ag As Ea Be B i  C a C d C o C r  Cu Fc Ga 
% PPn PPn PPn PPn Ppn % P P n  Ppn PPn PPn % PPn P P  % PPn % Ppr FM-M 

I 5  2.61 0.2 
IO 1.53 c o . 2  
I 5  2.32 0.4 
I 5  1.83 0.2 
40 1.07 0.2 

16 72 50 4.64 IO 3 1 . 1 5  <IO 1.65 110 1 5  380 C O . 5  2 2.04 C 0 . 5  
20 90 0.5 r: 2 2.76 < 0 . 5  I I  77 110 2.96 C IO I 0.39 < IO 0.90 63 

27 226 156 3.10 IO < I 1.30 < IO 2.29 58 I5 450 C 0 . 5  2 2.35 C 0 . 5  
5 240 < 0 . 5  4 1.89 < 0 . 5  I 5  58 49 2.95 IO < I 0 .64  < IO 1.14 52 
30 70 0.5 4 6.01 < 0 . 5  20 59 71 4.12 < IO 1 0.34 < IO 1.57 91 

CERTIFICATION : A . /  ..-- - 



c - -  

S M L E  
DESCR I PTION 

RUB89-24IR 
RUB89-242R 
RUB89-2 S4R 
RUB89-294R 
RUB89-29SR 

T0:NORTHGATE EXPLORATION LIMITED Page No. :I-B 
Tot. Pages:l 
D a t e  : 07-JUN-8 9 P . O .  BOX 143, I FIRST C A N A D I A N  PLACE 

TOROWO, ONTARIO Invoice #' :1-8917096 
MSX IC7 P.O. # :"E 

Chemex Labs Ltd. 
Anabtlcal Chemlsts Geochemlots Reglsterod Assayers 
410 MATHESON BLVD .E., UNIT 1 4 .  MISSISSAUGA. Pro,.c, : 761  c4 

Comments: CC: R URUASET 
ONTARIO, CANADA L4Z-IRS 
PHONE (416) 8 9 0 - 0 3 1 0  

- 
PREP 
CQDE 

OS 238 T OS 236 
OS 238 
OS 238 
OS 231 

I 

I 

I 
i 
1 

L CERTIFICATE OF ANALYSIS A8 9 1 7 0 9  6 

Ivb Na Ni P Pb Sb Sc Sr Ti TI U V w z a  
Ppn % PPn PPn PPn PPn PPn PPn % PPn PPn PPn PPn RPn 

99 < IO 54 < 1 0.06 
12 

< I 0.03 $ 5  2290 2 < s  S 86 < IO 20 
34 
70 

7 1090 6 CS 7 57 0.30 < IO < IO 
6 0.06 I 1  lo00  < 2  S 1 1  49 0.0s < IO < 10 62 C IO 

76 0.20 < IO < 10 
2 0.16 16 1220 2 < 5  9 54 0.28 < IO < IO 110 < 10 

18 218 0.06 < IO < 10 67 < 10 2 0.0s 18 690 2 5 
- . . -. - -. __ . . . . __ . __ . .. . _. - .- . . . . . . . - .. . -. ... . . - . . -. -. . . . .- . - . ___ - . - . ..-. - . . . . . . . . - ... - . . . . . . . .- - 



c t 
T o  NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
Chemex Labs Ltd. 

Andytlcd Chomlsls * Geocliemlsts Reglstered assay or^ 

450 MATHESON ULVI) E . UNIT 5 4 .  MISSISSAUGA TORONTO, ONTARIO 
ONTAR I O .  CANALM 1 42- 1 R I 

I’HONP ( 4 1 6 )  8 9 0 - 0 1 1 0  
MSX IC7 

Comments  : CC: R URUASET 

CERTIFICATE A8 9 1 7 0 9 5 

NORTHOATE E X I ’ L O R A T I O N  L IM1 TEU 
I’RO.IECT : 7 6 3  C4 
p o l l  : N O N E  

S a m p l c s  s u b m i t t e d  I O  o u r  lab i n  V a n c o u v e r  
T h i s  report was p r i n t e d  o n  13-JZJL-89.  

i 
1 ~ 

t I  
I I 

! - 

1 Cgzx 
t 
I 
! 

BC . 

- -  . 

PREPARATION I 
. _  - __ - __  - . . 

I 

VESCK I PT I Oh 
_- - 

Rock Gco:crush.split.ring 

.- 

101  

NlMtJER 
:Ahu’L e: 

7 

ANALYTICAL 

VESCK I I’T ION 
- ~ 

hu ppb: Fuse IO g sample 

. .. 

PROCEDURES 

A8917095 

! 

i 

I 
I 

I ‘  

i I 

1 
I 



P 
L 
B 
7- 
E 
Y 
4 

TO : NORTHGATE EXPLORATION LIMITED 
P 0. BOX 143, 1 FIRST CANADIAN PLACE 
TORONTO, ONTmIO 
MSX IC7 

Chemex Labs Ltd. 
Analytical Chemlsts * Geochemists Reglstored Assayers 

4 1 0  W T H E S O N  BLVD E . U N I T  5 4 ,  M I S S I S S A C G A .  Pro,ec,  7 6 3  c4 
Comnents. CY: R URUASET ONTAR I O ,  CANADA L4Z-  I R 1 

PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

SAMPLE 
DESCRIPTION 

RUB80-320R r" 
RUB89-32 IR 
RlJB89-3 2 2R I 
RUBS 9- 3 2 3R 
RUBS 9- 3 2 4R 
RUBSQ-325R 
RUBS9-326R 

PREP 
CODE - 
255 
2 5 5  
255 
255 
255 

2 5 5  
2 55 

- 

5 
3 
4 
4 

7 7  

4 
3 

. -  

- 
Page No. : 1 
Tot. Pages: 1 

: 06-JUN-89 Date 
Invoice It : 1-89 I709 5 
P.O. If :"E 

CERTIFICATE OF ANALYSIS A8 9 1 7 0 9  5 1 
APPE#nt)( 3 

I 

I I 

I 

-. . ... 

I i 
I I 

I ' !  

. -  

I I 

! 
! ; 



c 
... 

To: NORTHGATE EXPLORATION LIMITED 

Analyllcal Chernex Chomlsts Geochomlsts  Labs Roglstorod Assayers Ltd. 
4 1 0  U I T H E S O N  DLVD E . UNIT 5 4 ,  MISSISSAlGA. TORONTO, ONTARIO 

P.O. BOX 143, 1 FIRST CANADIAN PLACE 

ONTAR IO.  CANADA L42-  1 R I 
PHONE 1 4 1 6 )  8 9 0 - 0 3 1 0  

.. . 

CERTIFICATE A8 9 1 7 8 5 9 

NOH’THC’IATF EXI’ I .ORAT I O N  I. IMI T E I )  
I ’ R O J E C T  : 
I’ 0 # : N O N E  

S a m p l e 6  s u b m i t t e d  t o  our l a b  i n  V a n c o u v e r .  
T h i s  r e p o r t  was p r i n t e d  on 13-JUL-89. 

1 ‘  I 

I i 
I 

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

DESCR I PT I O N  

; 2 0 5 I 2 Rock Geochem: Crush.6plit.ring 
1 2 3 8 1 I 2 
I 

I ICP: Aqua regia digestion 

I I I I 

* N O T E  I :  

T h e  3 2  c l e m e n t  I C P  p a c k a g e  i r  s u i t a b l r  for 
t r a c e  met,a16 i n  s o i l  a n d  r o c k  f a m p l e s .  
E l e m e n t s  for w h i c h  t h e  n i t r i c - a q u a  r e g i a  
d i 8 e s t i o n  i f  p o s s i b l y  i n c o m p l e t e  a r e :  A I .  
B a .  B e .  C a .  C r .  G a ,  K .  L a .  M g ,  Na, Sr. T i .  
T I .  W. 

~. 

M W X  

LWVE 
- 

1 0 1  
9 2 1  
9 2 2  
9 2 3  
9 2 4  
9 2 s  
9 2 6  
9 2 1  
9 2 8  
9 2 9  
9 3 0  
9 3 1  
9 3 2  
9 3 3  
9 5 1  
9 3 4  
9 3 s  
9 3 6  
9 3 1  
9 3 8  
9 3 9  
9 4 0  
9 4 1  
9 4 2  
9 4 3  
9 5 8  
9 4 4  
9 4 5  
9 4 6  
9 4 7  
9 4 8  
9 4 9  
9 50 

NIMUER 
:4hWLES 
- -  

1 2  
I 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
1 2  
12 
1 2  
I2 
1 2  
1 2  
1 2  
1 2  
1 2  
1 2 .. 
I 2  
I2 
1 2  
1 2  
I 2  
1 2  
1 2  
12 
12 
12 
1 2  
I 2  

M5X 1C7 
C o m m e n t s :  CC: R 11 URUASET 

- . .  - .  ~ ~ . 

ANALYTICAL PROCEDURES 

UEYCR 1 I’T 1 ON 
- .. 

Au ppb: Fuse LO g famplc 
A I  %: 32 element, foil & rock 
Ag ppm: 32 element. foil & rock 
As ppm: 32 element. foil & rock 
Ba ppm: 32 element, soil & rock 
Be ppm: 32 element, foil & rock 
Bi ppm: 32 element. foil & rock 
Ca %: 32 clement. foil & rock 
Cd ppm: 32 element. soil & rock 
C o  ppm: 32 element. soil & rock 
Cr ppm: 32 element, foil & rock 
Cu ppm: 32 element, ‘soil & rock 
Pe $: 32 element. soil & rock 
Ga ppm: 32 element, soil & rock 
Hg ppm: 32 element, foil & rock 
K $: 32 clement, roil & rock 
La ppm: 32 element, foil & rock 
Mg %: 32 element, soil & rock 
Mn ppm: 32 element, coil & rock 
Mo ppm: 32 element, coil & roct 
Na %: 32 element, soil & rock 
Ni ppm: 32 element, soil & rock 
P ppm: 32 element, coil & rock 
Pb ppm: 32 clement, foil & rock 
Sb ppm: 32 element, soil & rock 
Sc ppm: 32 elements, soil & rock 
Sr ppm: 32 element. roil & rock 
T i  %: 32 element, soil & rock 
TI ppm: 32 element, soil & rock 
U ppm: 32 element, ooil & rock 
V ppm: 32 element, soil & rock 
W ppm: 32 element, ooil & rock 
Zn ppm: 32 element. roil & rock 

METHOI, 

FA-NAA 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
I C  P - A E S 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
IC P - A E S 
ICP-AES 

_ _  
D H T E L T  I ON 
LIMIT 

I 
0.01 
0 . 2  

J 
10 

0. 5 
2 

0.01 
0. J 

I 
I 
I 

0 . 0 1  
IO 

I 
0.01  

IO 
0 . 0 1  

J 
I 

0.01 
I 

10 
2 
J 
I 
I 

0.01  
IO 
IO 

I 
IO 
2 

A8917859 

- . .. 

_ _  ! 
III’PER 
LIMIT 1 
__-_ . 

10000 
IJ.00 I 

10000 
IO000 
100.0 

200 1 

10000 I 
15.00 1 
100.0 ’ 
10000 ’ 

l0000 
15.00 
IO000 

10.00 
IO000 

IO000 

l0000 1 

10000 ‘ 

lJ.00 j 
I 

J .00  I 

IO000 

IO000 
IO000 
IO000 
IO000 

100000 
IO000 

J .oo  
IO000 
IO000 
10000 
10000 
IO000 



P.O. BOX 143, I FIRST CANADIAN PLACE 
TORONTO, ONI'AR IO 
MIX IC7 

Chemex Labs Ltd. 
Analyllcal Chemlsta Geoctiemlsts Reglatered Assavors 

450 MATHESON BLM, . E . .  UNIT 54. M I S S I S S A I K U .  ... - I _ _ .  . 

- 
'REP 
r n E  - 
05 
05 
05 
05 
05 

05 
05 
05 
05 
05 

05 
05 

__. 

- 

- 
38 
.38 

I38 
138 

! 38 
! 38 
! 38 
138 
! 38 

! 38 
! 38 

38 

- 

- 

TO : NOILTHGATE EXPLORATION LIMITED 

ONTAR I O ,  CANADA L4Z- I R 5 

PHONE ( 4 1 6 )  E ~ O - ~ ~ I O  

Page No. :]-A 
Tot. Pages:l 
Date : 18-JUN-89 
Invoice I : 1-89 I78 59 
P.O. i :"E 

I CERTIFICATE OF ANALYSIS A8 9 1 7 8 5 9 
f;lo& fi  PPEN DJ x 3 

I 
AU A1 A8 A6 Ba Be Bi Ca Cd CO Cr C h  Fc Ga H8 K L a % h %  

PPb % PPn P P n  P P  P P  P P n  56 PPn P P  PPn PPn % PPn Ppm 5% PPn % k w  

< I 0 . 4 1  < 0 . 2  5 
< I 0 . 8 2  < 0 . 2  5 
< I 0.54 < 0 . 2  < 5 
< 1 0 .59 < 0 . 2  < 5 
< I 0 . 5 6  < 0 . 2  € 5 

< I 0 . 5 3  < 0 . 2  10 
I 0 . 4 7  e O . 2  < 5 

< I 0 . 5 2  < 0 . 2  5 
< I 0 . 5 3  < 0 . 2  IO 

92 0 . 4 0  < 0 . 2  < 5 

< I 0.38 < 0 . 2  5 
2 0 . 3 4  1 . 2  5 

__ . _ _  __ - 

- __- 

50 < 0 . 5  
9 0  < 0 . 5  
70 < 0 .5  
60 < 0 . 5  
6 0  < 0 . 5  

70 < 0 . 5  
70 < 0 . 5  
90  < 0 . 5  
60 < 0 . 5  
8 0  < 0 . 5  

I 1 0  < 0 . 5  
70 < 0 . 5  

- --- 

. __ - 

0.06 < 0.5 
0 . 1 2  < 0 . 1  
0 . 0 9  < 0.5 
0 .09  < 0.5 
0.08 < 0 . 5  __ .- 
0.08 < 0.5 
0.01 < 0.5 
0.06 < 0.5 
0.06 <0 .5  
0.05 C 0.5 

0.0s < 0.5 
0.02 < 0.5 

- - __ ._ - - 

1 81 9 0 .75  < 1 0  < I 0.18 < IO 0 .07  1 1  
6 83 2 1  1.58 < 10 < I 0 . 2 0  < IO 0 . 2 3  2(1 
1 98 6 0 . 7 7  < IO 2 0.11 c 10 0.10 7 
I 89 6 1 . 1 3  < IO 2 0.11 < IO 0 . 1 2  8 
2 83 9 0 .93  < IO < I 0 .08  C IO 0 . 1 2  9 

3 89 7 1 . 2 5  < IO < I 0 . 0 8  < IO 0 .14  1 3  
I 9 0  5 0 .90  < IO I 0 . 0 7  < 10  0.08 7 
I 91 I 0.61 < IO 1 0 . 2 2  < IO 0.05 3 

< I  98 I 0.68 < IO < I 0 . 2 1  < IO 0.05 I 
< I 108 I 0 . 7 7  < IO < I 0 . 2 1  < IO 0 .04  3 

< I  87 2 0.77 < 10 c I 0 . 2 1  < IO 0.04 4 
< I  83 3 0.11 < IO C I 0 . 2 4  < 10 0.02 I 

- __ _.__ __ _ _  - - - _ -  

- ___  - ___  I__-__.--.--__- __-- 



tf 4 
Page No. : I-B 
Tot. P a g c ~ : l  

TO : NORTHGATE EXPLORATION LIMITED 

P . O .  BOX 1 4 3 ,  1 FIRSTCANADIAN PLACE D a t e  : 18-JUN-89 
TORONTO, ONTAR IO I n v o i c e  # :1-8917859 
MSX IC7 P.O. # :“E 

P r o j e c t  : 
Comnen 1 I : LT: R U BRUASET 

Chemex Labs Ltd. 
Analytloal Chomlsts * Gsochemlsts Reglstorod Assayers 

4 5 0  M T H E S O N  B L M ,  E . UNIT 5 4 ,  M I S S I S S A U G A  
ONTAR IO.  CANADA L 4 Z -  I R 5 

PHONE ( 4 1 n 1  8 9 1 1 - u i i o  

SAhlPLE 
DESCRIPTION 

kUB89400 R 
kUB89401 R 
kUB89402 R 
kUB89403 R 
RUB89404 R 

kUB89405 R 
RUB89406 R 
RUB89407 R 
RUB89408 R 
RUB89409 R 

RUB89410 R 
RUB89411 R 

__ - 

_-_-___ - 

CERTIFICATE OF ANALYSIS A8 9 1 I 8  5 9 I 
Pb Sb sc Sr Ti TI U V w z n  

CODE Ppn Ppn PPn Pp” PPn PPn PPn sa PPn PPn PPn PPn PPn 

1 
205 I238 
205 1 2 38 
205 2 38 
205 I238 
205 1238 

205 238 

205 ,238 
205 238 
205 1238 
--c- 

_t__. 

205 I ,238 

I 

I 
! 
I 

I 
I 
I 
I 
I 
I 

i 

29 
3 
7 
3 

12 

I5 
16 
6 
14 
20 

32 
21 

- 

- 

0.03 
0.04 
0.06 
0.06 
0.06 

0.06 
0.06 
0.05 
0.04 
0.05 

0.05 
0.01 

- -_ 

4 130 4 < s  < I  37 < 0.01 < IO < 10 
8 310 < 2  < 5  I 23 <0.01 < IO < 10 
4 120 < 2  < 5  < I  37 <0.01 < 10 < 10 
5 200 < 2  < 5  < I  25 <0.01 < IO < 10 
5 170 < 2  < 5  < I  32 < 0.01 < IO < IO 
4 230 < 2  < 5  < I  28 <0.01 < IO < 10 
5 160 2 < 5  < I  3 5  < O . O l  < IO < 10 
4 110 2 < 5  < I  36 < 0.01 < IO < IO 
3 90 2 < J  < I  31 <0.01 < IO < IO 
4 140 8 < s  < I  54 <0.01 < 10 < IO 

2 120 6 < 5  < I  53 <0.01 < 10 < IO 

- _ _ _  _ _  . -__- - -  -- 

- __ -~ -- 
2 20 2 < 5  < 1  23 C O . 0 1  C IO < IO 

I8 < IO 
27 < IO 
1 5  < 10 
17 < IO 
18 < 10 
19 < IO 
I3 < IO 
8 < IO 
9 < 10 

I I  < 10 
IO < 10 
IO < 10 

- - . ___ 



To: NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
Chemex Labs Ltd. 

Analytlcoi Chemlsts Geochemlsts Registered Aasayers 

410 U I T H E S O N  U L W  ,E , U N I T  14,  MISSISSALGA TORONTO, ONTARIO 
O N T A R I O ,  CANAVA L4Z-IRI 

PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  
M5X IC7 

Comolrn l s  : CC: R 11 URUASET 

CERTIFICATE A8 9 1 7 9 6 7 

NORTHGA'TL: E X P l  O R A T  I O N  1. IMI T E I )  
P R O J E C T  : 

1s O u : N O N E  

S a m p l e s  s u b m i t t e d  t o  o u r  l a b  i u  V a n c o u v e r .  BC. 
T h i s  r e p o r t  wa6 p r i n t e d  on 13-JUL-89. 

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

SAMPLE . PREPARATION ! 

I - !--- 
I 

DESCR I PT I O N  
- .  

I ' 2 0 5 ' I 4 I Rock Geochem: Crush,split,ring 

! i 

I 
I 

I 

I 
i 

* NOTE I :  

T h e  3 2  e l e m e n t  I C P  p a c t a l e  i r  s u i t a b l e  f o r  
t r a c e  m e t a l s  i n  s o i l  and  r o c k  e a m p l e c .  
E l e m e n t s  f o r  w h i c h  t h e  n i t r i c - a q u a  r e s i a  
d i g e f t i o n  i c  p o c s i b l y  i n c o m p l e t e  a r e :  A I ,  
Ba, B e .  Ca. C r .  Ga. K .  La. Mg. Na. S r :  T i ,  
T I .  W.  

- 

C X W X  

CODE 
- _.. 

9 9 3  
9 2 1  
9 2 2  
9 2 3  
9 2 4  
9 2 5  
9 2 6  
9 2 1  
9 2 8  
9 2 9  
9 30 
9 3 1  
9 3 2  
9 3 3  
9 5 1  
9 3 4  
9 3 5  
9 3 6  
9 3 7  
9 3 8  
9 3 9  
9 4 0  
9 4 1  
9 4 2  
9 4 3  
9 5 8  
9 4 4  
9 4 5  
9 4 6  
9 4 1  
9 4 8  
9 4 9  
9 50 

.- ... - ... - . . . . . . . . . . . . . . . . . . . .  - 

NlMDER 
;AMPLE$ 
- 

1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
I 4  
I 4  
I 4  
1 4  
I 4  
I 4  
1 4  
1 4  
1 4  
1 4  
1 4  
1 4  
I 4  
1 4  
1 4  

ANALYTICAL PROCEDURES 
. -  

DESCR I PT I ON 
......... _ 

Au ppb: Fuse 3 0  g sample 
AI 36: 32 element. soil & rock 
Ag ppm: 32 element. soil & rock 
As ppm: 32 element. coil & rock 
Ba ppm: 32 clement, soil & rock 
Be ppm: 32 element, soil & rock 
Bi ppm: 32 element, soil & rock 
Ca $6: 32 element, soil & rock 
Cd ppm: 32 element, coil & rock 
Co ppm: 32 element. soil & rock 
Cr ppm: 32 element. soil 6 rock 
Cu ppm: 32 element, soil & rock 
Fe 36: 32 element, coil & rock 
Ga ppm: 32 element, soil & rock 
Hg ppm: 32 element, foil & rock 
K %: 32 element, roil & rock 
La ppm: 32 clement. soil & rock 
Mg 36: 32 element, soil & rock 
Mn ppm: 32 element, soil & rock 
Mo ppm: 32 element, soil 6 rock 
N n  %: 32 element. soil & rock 
Ni ppm: 32 element, soil & rock 
P ppm: 32 element, soil & rock 
Pb ppm: 32 element, soil & rock 
Sb ppm: 32 element. soil & rock 
Sc ppm: 32 elements, soil & rock 
Sr ppm: 32 element, soil & rock 
T i  36: 32 element, soil & rock 
TI ppm: 32 element. soil & rock 
U ppm: 32 element, soil & rock 
V ppm: 32 element, soil & rock 
W ppm: 32 element, soil & rock 
Zn ppm: 32 element, soil & rock 

METHOL) 

FA-NAA 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
I C  P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
I C  P - A E S 
IC P - A E S 
IC P - A E S 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 
ICP-AES 

.__ - - _ _ _ .  

1)ETECT I ON 
L I M I T  

. . . . . . .  

I 
0.01 
0.2 

5 
IO 

0. 5 
2 

0.01 
0.5 

1 
I 
I 

0 .01  
IO 

I 
0 . 0 1  

IO 
0 . 0 1  

5 
I 

0.01 
1 

IO 
2 
5 
I 
1 

0 .01  
IO 
IO 

1 
IO 
2 

A8917967 

IO000 
15.00  

2 00 
10000 
10000 
100.0 
IO000 
15.00 
100.0 
IO000 

10000 1 

15.00 
10000 , 
10000 I 

10000 I 
15.00 

10000 , 
I 

5 . 0 0  
10000 I 

10000 I 

10000 ' 

10.00 I 

10000 j 

IO000 
IO000 
I00000 
IO000 

5.00  
IO000 
IO000 
IO000 
10000 
IO000 



To NORTHGATE EXPLORATION LIMITED 

P.O. BOX 1 4 3 ,  1 FIRST CANADIAN PLACE 
TORONIY), ONTARIO 
MSX IC7 

Chemex Labs Ltd. 
Andytlcal Chemlsto Goochomlsts Roglsterod Assayers 

4 5 0  W T H E S O N  D L M  . E  . U N I T  1 4 .  M I S S I S S A I I G A .  . . .  
ONTARIO,  CANADA L ~ Z - I R S  

PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

DESCRIPTION 

- 
PREP 
W E  

OS 238 
05 1238 
05,238 
05 j 238 

r r o J e c l  : 
Comnenls: CC: R U .  URUASET 

Page No. : I - A  
Tot. Pages:I 
Date : 26-JUN-89 
Invoice I : 1-891 7967 
P.O. II :"E 

CERTIFICATE OF ANALYSIS A8 9 1 7 9 6 7 
F?&cG- A/?@AJDjX 3 

l-  
Au N U  A1 Ag Ac Ba Be Bi C a C d C o C r  cu Fc Ga Hg K L a & k b  

PPb 5% Ppn PPn PPn PPn PPn % P P  P P  Ppn PPn 96 PPn PPn 5% PPn 96 Ppll 

3 
I 
2 
I 
1 

3 
2 
2 
3 
18 

2 
IO 
2 
2 

- -  

- 

0.32 
0.22 
0 . 1 7  
0.22 
0.20 

0 . 1 5  
0 . 2 4  
0.22 
0.18 
0 . 2 6  

__ 

0 . 1 5  
0.32 
0.23 
0.20 

0.2 
0.2 
0.2 
0.2 
0.2 

0 . 6  
< 0.2 

0 . 4  
0 . 4  
0 . 4  

< 0.2 
0.6 

e 0.2 
0.2 

- -  - _  

5 7 0  
5 4 0  

< 5  4 0  
< 5  4 0  
< 5  40 

< 5  60 
5 loo 

< 5 I 3 0  
10 7 0  
10 160 

5 7 0  
25 1 0 0  
I5 loo 

< 5  loo 

_ _  - 

_. - - 

< 0 . 5  < 2 
<0.3 < 2 
< 0 . 5  < 2 
<o.s < 2  
< 0 . 5  e 2 
< 0 . 5  < 2 
< 0 . 5  < 2 
< o . s  < 2 
< 0 . 5  < 2 
< 0 . 5  < 2 
< 0 . 5  < 2 
e o . 5  < 2 
( 0 . 5  < 2 
€ 0 5  < 2  

-- - - 

- - - 

0.06 
0.05 
0.03 
0.02 
0.02 

0.02 
0.05 
0.04 
0.03 
0.06 

___ 

0 .04  
0.08 
0.0s 
0.05 

< 0 . 5  I 74 
< 0 . 5  < 1 72 
<o.s < I 102 
< 0 . 5  < 1 158 
< 0 . 5  < I 106 

< 0 . 5  < I 97 
< 0 . 5  < I 129 
< 0 . 5  < 1 139 
< 0 . 5  1 147 
< 0 . 5  1 173 

< 0 . 5  < 1 I32 
<0 .5  6 108 
< O . S  < I 126 
< 0 . 5  < 1 127 

__ 

____ - -  - _ _  

4 
5 
4 
2 
3 

2 
2 
2 
I8 
33 

4 
I08 
4 
3 

...- - 

0.49 
0 . 4 9  
0 . 4 0  
0 . 4 3  
0 . 3 6  

0 . 3 4  
0 . 5 6  
0 . 7 6  
0 . 7 7  
1 . 1 1  

___ -. 

< IO 
< IO 
< 10 
< 10 
< IO 

< IO 
< 10 
< IO 
< IO 
< IO 

-- 

0.50 
I . 8 7  
0.80 
0.68 

< 10 
< IO 
< IO 
< IO 

0.23 10 0.04 
0.08 < 10 0.02 
0 . 1 4  < IO < 0.01 
0. I8 < IO < 0.01 
0 . 1 5  < 10 < 0.01 

0.11 < 10 0.01 
0.13 < IO 0.02 
0.10 < IO 0.02 

IO 0.02 0 . 0 7  
0.09 20 0.05 

0.04 < IO 0 . 0 2  
50 0.08 0.08 

0.13 < IO 0.02 
0.09 < 10 0.02 

- - - - 

-- - .- - - - 
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Chemex Labs Ltd. 
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PHONE (416) 8 9 0 - 0 3 1 0  

S M L E  
>ESCR I P T I  ON 

m-89 4 3 7 ~  
.UB-89 44oR 
.m-a9 4 5 m  
.UB-89 451R 
UB-89 452R 

SJB-89 454R 
.UB-89 455R 
.UB-89 45fiR 
.UB-89 46OR 
.UB-89 461R 

SJB-89 462R 
.UB-89 463R 
.UB-89 464R 
.UB-89 469R 

-- _. - -_ 

- - - __ - - 

PREP 
CODE - 
'0 J 
0 3  
'0 3 
'03 
05 

0 3  
0 3  
' 0 3  
05 
0 3  

05 
03 
03 
05 

- 

- 
38 
38 
38 
38 
38 

38 
38 
38 
38 
38 

38 
38 
38 
38 

- 

- 

I CERTIFICATE OF ANALYSIS A8 9 1 I 9  6 I I 
t& Na Ni P Pb Sb Sc Sr Ti TI U V w z p  

P P  % Ppn PPn P P  P P  P P  PPn ?6 P P  P P  P P  PPn Ppn 

9 0.05 
21 0.06 
2 3  0 . 0 2  
2 0  0.03 
2 0  0.03 

95 0.01 
7 0.06 

1 3  0 . 0 6  
37 0 . 0 4  
25 0.05 

28 0.03 
2 3  0.02 
14 0 .07  
9 0 . 0 6  

- --  

-- 

3 4 0  
3 40  
2 2 0  
2 2 0  
1 2 0  

I 3 0  
2 80  
2 170 
4 250 
5 530 

2 8 0  
12 1 2 2 0  
2 I50 
2 140 

- .- 

- - 

1 2  < 3  < I  23 <0.01 C IO < 10 3 < IO 
8 < 5  < 1  18 <0.01 C I O  < 10 4 < IO 
6 < 5  < I  14 < O . O l  C IO < IO I < 10 
8 < 5  < I  1 5  <0.01 < IO < IO I < IO 
8 C 5  < I  14 <O.Ol C IO < 10 I < IO 
8 < 5  < I  2 5  < 0 0 1  < 10 <IO c 1 <IO 
2 < 5  < I  38 <0.01 C IO < IO 2 < IO 
2 < 5  < I  60  C O . 0 1  < IO < IO 2 < IO 
6 < S  < I  4 5  <0.01 < IO < 10 5 < IO 

1 1  < 10 4 < 5  < I  78 C O . 0 1  < IO < IO 

4 < I  < I  29  < 0.01 < IO < 10 6 < 10 
6 < 5  I 86 <0.01 < IO < IO 1 5  < IO 
4 < 5  d l  3 1  < 0.01 < IO < IO 6 < IO 
6 < 5  4 1  4 s  < o  01 IO c IO 7 < IO 

_ _  _ _  _ -  - --- -__ __ - 

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

4 
2 

< 2  
< 2  
< 2  

< 2  
< 2  
< 2  
< 2  
< 2  

< 2  
IO 

< 2  
< 2  

- 

_- 

. .- 

. ._ 
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I 
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I 
I 
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l 

CERTIFICATE A8 9 1 9 0 7 6 

NOKTtICiATE EXI’I O K A T  I O N  I I M I T E l >  
I ’RO I ECT ’ 

I’ 0 n NONE 

Samples submitted to our lab i n  Vancouver 
This report was printed on 13-JUL-89. 

BC . 

. . - .. -. . - ........ - -- -. . . . .  -. .. - 
! SAMPLE PREPARATION 

........... ... . .  j 
.- ,- I 

I CHEhWX/ NlUUEH ! 
CcH)E SAMPLES L)ESCK I PT I O N  

I 
-1 
I 

i 

i 
2 o s 1 2 4 Roct Gedchcm: CrL.split.ring 

i 
I 

L 
I 

-c -- - 

- 

To:  NORTHGATE EXPLORATION LIMITED 

P.O. BOX 143, I FIRST CANADIAN PLACE 
TORONTO, ONTARIO 
M5X IC7 

C o m m e n t s :  CC: R UKUASET 

- .  ..... 

ANALYTICAL 
I -  

1)ESCR I I’T 1 ON 

A8919076 

PROCEDURES 

MHTHCM) 
_. 

FA-AAS 

. . . . . . .  - 
! 

L I M I T  LIMIT , 

DETECT I ON llPPER 

5 10000 

i I 
, I I 

I 
i .  . I  . i .  

! 

I 
i 

I 
I 
i 
i 

i 
I 
i 
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To NORTHGATE EXPLORATION LIMITED Page No. . I 
Tot. Pa8cs:I 

P.O. BOX 143, I FIRST CANADIAN PLACE Date : 2 9 - J W b 9  
TORONTO, ONTAR I 0 Invoice It : 1-8919076 
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Chemex Labs Ltd. 
Anrlytlcal Chemlsls Goochemlsts Reglstored Assayers 
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Comnents' CC. R BKUASET 

ONTAR I O ,  CANADA L4Z- 1 R 5 
PHONE ( 4 1 6 )  8 9 0 - 0 3 1 0  

SAMPLE 
DESCRIPTION 

RUB89509R . 
RUB895 I2R 
RUB89600R 
RUB89601R 
RUB 8 9 6 0 2R 
RUB8 96 0 JR 
RUB8 96 0 4R 

RUB8 96 0 5R RUBS 6 0 6R 
RUB8 96 0 7R 
RUB8 9608R 
RUB89609R 

RUBSQ~OIR RUB8 9 8 0 2R 
RUB8 98 0 3R 
RUB8 98 0 4R 

?&3 

PREP 
CODE 

I 

2 0 5 1  -- 
2 0 5 :  -- 
2 0 5 1  -- 
2 0 5 ;  -- 
2 0 5  -- 
205 
Et- LI 
2 0 5  
205  
205 

2 0 5  
2 0 5  
205 
205 
205 

205 
2 0 5  
205 
2 0 5  
2 0 5  

2 0 5  
2 0 5  
2 05 
2 0 5  

- 

-. 

- 

I CERTIFICATE OF ANALYSIS A8 9 1 9 0 7 6 
AfPEnID~x 3 

__ 

. _. 5-1 
1 5  

< 5 ;  

2 

I 

' I .  

. . . . . . .  

. -  ~ 

I 
I 
! 

I 

? -  

i 
1 -  - 
I 

1 
j 

I 

I 
7 

I 
I 

i 
1 
I 

I 
I 
! 

i 
i 

! 

I 

I 

. .  

... 

~. . 



APPENDIX 3 

PROCEDURES FOR ROCK GEOCHEMICAL PREPARATION AND ANALYSIS 

1. Rock chip samples underwent primary and secondary crushing to 
1/8 ” .  The sample was then riffle split and approximately 150 g was 
pulverized to -100 mesh. 

2. Samples were analyzed variously for gold by fire assay and A.A. 
with 5 ppb detection limit, and occasionally by fire assay-NAA with 
1 ppb detection limit and occasionally by 32 element-ICP using the 
same procedure as f o r  soil (APPENDIX 2). 



APPENDIX 4 

BARK CERTIFICATES 

PROCEDURES 
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REFERENCE INFO: 

CLIENT: BRUASET a ASSOCIATES 
PROJECT: NONE DATE PRINTED: 29-MAY-89 

. SUBNITTED BY: R. BRUASET 

ORDER ELEMENT 
NUHBER OF LOWER 
ANALYSES DETECTION LINIT EXTRACTION NETHOD 

1 Au Gold 19 0.1 PP6 N e u t r o n  A c t i v a t i o n  

n n 3 n  rn r n  
R I7 1v 1Y 17 

Nilling 19 

REPORT COPIES TO: R.  BRUASET INVOICE TO: R, BRUASET 
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ev 
REPORT: 089-51270.0 1 

Lab Report 

PROJECT: NOYE PAGE 1 

SAWPLE ELEMENT Au 
NUMBER UNITS PPB 

RE-89-018 
R6-89-028 
RB-89-038 
RB-85-046 
RB -89- 058 

c0.1 
0.5 

(0.1 
c0.1 

. (0.1 

RE-89-068 c0.1 
RE-89-078 1.4 
RE-89-086' 2.5 
RB-89-058 1.4 
RE-89-10B 4.9 

RE-89- 128 
RB-89-138 
RB-89-146 
RB -89- 158 

c0.1 
(0.1 
< o s  
0.3 

- 
RH-89-018.N (0.1 
RH-89-038. N (0.1 
RH-89-058.N 
RH-89-076. N 

<0.1 
4.1 
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REPORT: 089-51270.0 ( COMPLETE 1 

Lab Report 

REFERENCE INFO: 

1 Sc Scandiur! 19 0.05 PPI! 
2 Fe I ron  19 100 PPR 

beut ron Activation 
Neutron Activation 

3 Sr; Sanarius 19 0.02 PPR keut rot) Activation 
4 Na Sodiun 19 100 PPH Weut ron Activation 
5 Ce Ceriua: 19 0.2 PPI! keut ron Act ivat ion 
6 Rb Rubidiur, 19 1 PPY Neutron Act i vat i on 
7 La Lanthanur 19 0.2 PPR lveut ron Activation 

~~ 

8 Cr Chronium 19 1 PPH geut ron Act i vat i on 
9 Co Cobalt 19 1 PPR Neutron Activation 

10 N i  Nickel 19 5 PPN Neutron Activation 
11 Zn Zinc 19 5 PPf rieut ron Act ivat ion 
12 As Arsenic 19 0.1 PPM Neutron Activa'tion 

13 Se Seleniuc, 19 1 ppn heut ron Act ivat ion 
14 Br Bromine 19 9.2 PPM Neutron Activation 
15 HO Molybdenur; 19 0.1 ppn Neutron Activation 
16 A9 Si lver  19 1 PPM Neutron Activation 
17 Cd Cadaiua 19 1 ppn tieut ron Activation 

- w 

18 Sb Antimony 19 0.02 PPR Neutron Activation 
19 Ba Barius 19 10 PM Neutron Act ivat ion 
20 l a  Tantalum 19 0.1 PPM Neutron Activation 
21 W Tungsten 19 0.1 PPM Neutron Activation 
22 I r  I r i d ium 19 5 PPB Neutron Activation 

~~~ 

23 A u Gold. 19 0.1 PP6 keut ron Act h a t i  on 
21 Th Thoriun 19 0.1 PPN Neutron Activation 
25 U UraniuF 19 0.05 P P I  Neutron Activation 
26 RASAWT Raw SarPle Weiaht 19 9 
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REPORT: 089-51270.0 1 
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JPROJECT: NONE PAGE 1A 

SAWPLE ELEHENT sc Fe Sa Na Ce Rb La Cr co N i  Zn 
NURBER UNITS PPH PPM PM ppn ppn PPn PPI PPH PPH PPI PPI! 

~~ 

RB-89-018 (0.05 130 <0.02 C l G O  C0.6 <1 (0.2 2 <1 (5 36 
RB-89-028 c0.05 < lo0  <0.02 < lo0 (0.6 2 C0.2 <1 <1 <5 75 
RE-89-036 0.10 230 0.02 110 4.6 <1 <0.2 < 1  <1 <5 35 
RE-89-048 0.10 (100 0.03 130 (0.6 <1 CO.2 <1 <1 (5 33 
98-69-058 0.09 140 0.02 170 C0.6 1 <0.2 2 <1 (5 35 

RB-89-068 0.11 350 0.03 210 C0.6 <1 C0.2 1 <1 <5 12 
RE-89-078 0.07 180 (0.02 170 <0.5 <1 C0.2 < 1  (1 (5 13 
R8-89-086 0.12 430 0.03 370 0.6 <1 C0.2 2 <1 <5 17 
96-89-096 0.09 290 0.02 200 <0.5 < 1  C0.2 <1 <1 <5 32 
RB-89-106 0.11 34rl 0.03 210 (0.6 <1 0.2 2 < I  <5 S i  

RB-89-llB (0.05 < l G O  <0.02 4 0 0  (0.6 < 1  c0.2 <1 <1 <5 20 
RB-89-120 0.06 150 <0.02 (100 < O S  (1 4 . 2  <I <I <5 33 
RB -69- 138 0.07 180 <0,02 <1GO <Oh <1 C0.2 <1 <i (5  13 
RB -89-148 <0.05 230 ~ 0 . 0 2  < lo0 ~0.5 <1 4 . 2  2 <1 (5 32 
RB-89-15B 0.07 200 (0.02 <Xi0 (0.6 < 1  co.2 <1 <1 ' <5 26 

- 
Iry RH-89-01B.N 4 . 0 5  <lo0 ~0 .02  (100 ~ 0 . 5  <1 (0.2 <I (1 <5 11 

RH-89-03B.N <O. 05 lG0 <0.02 <lo0 0.7 <1 c0.2 <1  <1 <5 <lo 
Rd-89-058. N ~0 .05  < lo0 ~0 .02  < lo0 C0.4 <1 c0.2 <1 <1 <5 10 
RH-89-078. N (0.05 120 <0.02 <lo0 (0.5 <I (0.2 <1 <1 <5 11 
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REPORT: 089-51270.0 PROJECT: kMi PA6E 18 

SAWPLE ELEMENT As Se Br NO Ag Cd Sb Ba Ta w !r 
NUM8ER UNITS PPI! PPE! P?l! PPM P P I  PPH PPR PPI! PPR PPI! PP6 

RE-69-016 <0,1 <1 2.0 0.1 <I (1 <O.f2 11 <O.1 (0.1 <5 
Rb-89-028 <0.1 <1 1.8 CO.1 <i <1 c0.02 88 <0.1 <0.1 <5 
(18-69-03b <0.1 <1 3.6 (0.i <i <l 0.04 31 (0.1 (0.1 <5 
RE -8 9-04 6 0.1 <1 3.8 CO.1 (1 <1 0.03 34 co.1 co.1 <5 
RB-69-058 <0,1 <1 2.8 0.2 <1 <1 0.02 25 ~ 0 . 1  ~0.1 <5 

Rb-89-068 0.4 <1 1.8 0.2 (1 <1 0.02 72 CO.1 <0.1 <5 
RB-69-076 <0*1 <1 1.7 4.1 <1 <1 C0.02 15 <0.1 CO.1 <s 
RE-89-088 0.1 (1 2.9 0.1 <I <1 0.02 29 cO.1 <0.1 <5 
(18-69-098 CO.1 <1 1.0 0.2 <1 <1 (0.02 29 co.1 <0.1 <5 
RE-89-108 a.1 <1 2.6 0.2 <1 <1 0.03 50 CO.1 CO.1 <5 

RE-69-118 a.1 <1 2.4 ~ 0 . 1  <1 <1 <0.02 17 (0.1 cO.1 <5 
R b  -89- 12 8 <o .1 <1 2.0 0.2 <1 <I c0.02 18 <0.1 <O.l <5 
RB-&9-138 (0.1 (1 2.3 0.2 <1 <1 <0.02 18 C0.1 CO.1  <5 
R6-89-146 <0.1 (1 2.2 0.1 <1 <1 0.02 18 4.1 4.1 <5 
RE-89-158 <0.1 <1 2.8 0.2 <1 (1 0.03 22 <0.1 ' <0.1 <5 

- 
RH-89-018.N 0.2 <1 0.5 0.2 <i <1 94.02 55 a.1 CO.1 <5 

RH-89-056. N 0.1 <1 0.9 0.1 <1 <1 0.02 31 <0.1 CO.1 <5 
RH-69-078.N <0.1 <1 0.8 0.1 <1 <1 0.03 24 cO.1 CO.1 <5 

cv RH-69-03B.N <os <1 0.5 0.2 <1 <1 <0.02 19 (0.1 CO.1 <5 
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REPORT: 089-51270.0 I 
SAYPLE 
NUMBER 

ELENENT Au Th U RASAWT 
UNITS PPB PPM PPH 9 

RE-89-016 (0.1 <0.1 (0.05 110.9 

R8 -8 9-04 6 (0.1 (0.1 (0.05 96.7 

RE-89-026 0.5 (0.1 (0.05. 148,4 
RB-89-03B (0.1 (0.1 (0.05 74.7 

a $8-69-05B (0.1 (0.1 c0.05 130.3 

RE-89-068 (0.1 (0.1 (0.05 79.2 
RB-89-078 1.4 (0.1 (0.05 50.3 
RB-89-088 2.5 (0.1 (0.05 34.3 
RB-69-098 1.4 (0.1 4 . 0 5  4i .8 
16-89-103 4.9 (0.1 (0.05 25.0 

98-69-116 (0.1 (0.1 (0.05 109.2 
RB-89-126 (0.1 (0.1 (0.05 101.3 
RE-69-138 (0.1 (0.1 (0.05 97.3 
RB-89-146 (0.1 (0.1 cO.05 103.2 
RB-69-158 0.3 cO.1 (0.05 56.6 -- RH-89-018.N ~0.1 (0.1 ~ 0 . 0 5  85.7 
RH-S9-038.N (0.1 (0.1 4.05 96.2 
RH-89-056 .N <0.1 cO.1 c0.05 82.6 
RH-69-07B. N (0.1 <0.1 (0.05 91.8 

1 
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iogeochernis t ry 
DIR E CT I R R .I\ DI AT10 5 / I N.4,4 

Direct Irradiation and Instrumental Neutron Activation Analysis (INAA) is an  excellent method for biogeochemical 
analysis since there is no ashing or chemical treatment of the samples required. The entire sample can be used for additional 
testing if requested when submitted. Prices include pressing,and shrink-wrapping a screened or macerated sample into a 
briquette, but d o  not include other sample preparation procedures shown separately below. TurnarQund time is typically 
8-10 days for samples prepackaged for irradiation. 
GOLD + 24 - 25 Element Biogeochemical Package 

Humus Vegetation 

Option 1 Option 2 
Element 8 g Briquette 8 g Briquette 

Gold ...................... I ppb . . . . . . . . . .  0.5 ppb 
Antimony..  . . . . . . . . . . . . . . . .  0.1 ppm . . . . . . . . .  0.05 ppm 
Arsenic .................... 0.5 ppm . . . . . . . . .  0.2 ppm 
Barium .................... 50 ppm . . . . . . . . .  20 ppm 
Bromine . . . . . . . . . . . . . . . . . . .  1 ppm . . . . . . . . .  0.5 ppm 
Cadmium . . . . . . . . . . . . . . . . . .  2 ppm ......... I ppm 
Cerium .................... 2 ppm . . . . . . . . .  1 ppm 
Chromium . . . . . . . . . . . . . . . . .  I O  ppm . . . . . . . . .  5 ppm 
Cobalt .................... 2 ppm . . . . . . . . .  I ppm 
Iridium . . . . . . . . . . . . . . . . . . .  .20 ppb . . . . . . . . . .  I O  ppb 
Iron ....................... 0.1 % . . . . . . . . . . .  0.05 % 
Lanthanum . . . . . . . . . . . . . . . .  1 ppm . . . . . . . . .  0.5 ppm 
Molybdenum. . . . . . . . . . . . . . .  0.5 ppm . . . . . . . . .  0.2 ppm 
Nickel ..................... 0 ppm . . . . . . . . .  5 ppm 
Rubidium . . . . . . . . . . . . . . . . . .  5 ppm ......... 2 ppm 
Samarium . . . . . . . . . . . . . . . . .  0.05 ppm . . . . . . . . .  0.02 pprn 
Scandium..  . . . . . . . . . . . . . . . .  0.1 ppm . . . . . . . . .  0.05 ppm 
Selenium . . . . . . . . . . . . . . . . . .  5 ppm . . . . . . . . .  2 ppm 
Silver ..................... 2 pprn . . . . . . . . .  I ppm 
Sodium .................... 0.02 !Z . . . . . . . . . . . .  0.01 (7c 
Tantalum . . . . . . . . . . . . . . . . . .  0.5 ppm . . . . . . . . .  0.2 ppm 
Thorium . . . . . . . . . . . . . . . . . . .  0.5 ppm . . . . . . . . .  0.2 ppm 
Tungsten . . . . . . . . . . . . . . . . . .  1 ppm . . . . . . . . .  0.5 ppm 
Uranium.,  . . . . . . . . . . . . . . . . .  0.1 ppm . . . . . . . . .  0.05 ppm 
Zinc ...................... 50 ppm . . . . . . . . .  25 ppm 
Price: $10.75 $14.75 

Option 1 Option 2 
15 g Briquette 30 g Briquette 

0.1 ppb . . . . . . . . .  0.05 ppb 
0.02ppm . . . . . . . .  0.01 ppm 
0.1 ppm . . . . . . . .  0.05 ppm 

I O  ppm . . . . . . . .  5 ppm 
0.2 ppm . . . . . . . .  0.1 pprn 
0.5 ppm . . . . . . . .  0.2 ppm 
0.2 ppm . . . . . . . .  0.1 ppm 

0.5 ppm ........ 0.2 ppm 
5 ppb . . . . . . . . .  2 ppb 

100 ppm . . . . . . . .  50 ppm 
0.2 ppm . . . . . . . .  0.2 ppm 
0.1 ppm . . . . . . . .  0.05 ppm 
5 ppm . . . . . . . .  2 ppm 
I pprn . . . . . . . .  0.5 ppm 
0.02 ppm . . . . . . . .  0.01 ppm 
0.05 ppm . . . . . . . .  0.02 ppm 
1 ppm . . . . . . . .  0.5 pprn 
0.5 ppm . . . . . . . .  0.2 ppm 

100 ppm . . . . . . . .  50 ppm 
0.1 pprn . . . . . . . .  0.05 ppm 
0.1 ppm . . . . . . . .  0.05 pprn 
0.1 ppm . . . . . . . .  0.05 ppm 
0.05 ppm . . . . . . . .  0.01 ppm 
5 ppm . . . . . . . .  2 ppm 
$12.75 $17.75 

I ppm ........ 0.5 ppm 

SA \‘I P L E P R EPA R AT 10s F 0 R BI 0 G EO CH E 31 IC A L SA &I PLES 
- Humus: drying and sieving to -10 mesh ............................................................ $ 1.10 
- Humus: drying. and milling t o  -150 mesh .......................................................... $ 2.15 
- Vegetation: Washing. drying, macerating and blending .............................................. $ 5.50 
- Vegetation: as above. plus ash 30 g ............................................................... $ 7.00 
- Vegetation: as above, plus ash 150 g .............................................................. $12.00 
- Vegetation: wet ashing (50 g or less) .............................................................. f~ 6.25 

Surcharges may apply to macerating very hard plant materials, consult laboratory. Special preparation procedures are  
available on request. 

Additional ashing charges may apply when insufficient ash is produced in the initial burn. 

GEO.1IICROBI.4L ASSAI’ 
Spore Count of B. Cereus. including sample preparation ......................................... $ 6.50/sample 
100 or more samples,’submittal ............................................................... $ 6.00/sample 

Page 8 Prices subject to change without notice 
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APPENDIX 4 .  

PROCEDURES FOR BARK SAMPLING, SAMPLE PREPARATION AND ANALYSIS 

1. Samples of bark were collected from Douglas fir (Pseudotsuga 
menziesii) and Lodgepole pine (Pinus Contorts). The outer bark was 
sampled. Each sample consisted of a gusset soil envelope full of 
material. A new paint scraper was used whose handle had been covered 
with electrician's tape to eliminate possible contamination from the 
painted handle. Samples were collected variously from standing trees 
and stumps. In the case of stumps, the trees were cut either in 1986 
o r  1987. Some times in order to get sufficient sample, bark would be 
scraped from several trees within a few square meter area. 

2. Samples were submitted to Min En Labs for preparation and gold 
determinations as follows: 

Sample preparation: 

The entire sample was dried at about 105 o C. 

B. Dry samples were ground in a Wiley mill to 20 mesh. 

u C. The raw sample was ashed. 

3 .  Analysis 

A. Gold was determined from the total ash by aqua regia, methyl 
isobutyl ketone extraction and read on graphite furnace AA. 
Gold results are reported as ash weight. 

NOTE: In the case of the OUTER Douglas fir bark samples submitted, 
one geochem. sample bag full of bark was insufficient material to 
yield a detection limit below 20 ppb. Please refer to Bruaset, 1989 
for Min En result on INNER Douglas fir bark which demonstrates a 
remarkable degree of reproducibility in check samples at the 0.1 ppb 
detection limit using the graphite furnace A. A method. (See results 
on Table 3 p. 16). 
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APPENDIX 5 

GROUND CONTROL 

All known roads in the property area not previously tied-in were 
surveyed in this program. Roads were surveyed at road center. 
Front and backsight bearings were taken for each chainage and 
averaged. Each set of directions averaged consisted of readings not 
differing in excess of two degrees absolute, typically, a set of 
bearings would differ by one degree, or less. Stations were placed 
at convenient locations along the road for later tie-in of geology, 
lines, claim posts etc. A loop has been run from TL 12+00 S and L 
24+00 W to the Legal Corner Post of TULERIC # 1 M. C. via the 3800 
and Deadman River roads (Plates 5, 6). The 3800 Road section was 
done last year (Bruaset, 1989). The closure is indicated on Plate 
6 ,  The closure is consistent with a long loop (25 km) such as this 
which involves hundreds of chainages. Al l  traversing was done with 
slope correction. Distances were measured by NCI-type hip chains 
that had been checked with a 50 m standard length nylon chain and 
found to be correct within 0.25 X .  Bearings were determined by 
Model 5008 plastic Bruntons. The imprecise closure is consistent 
with a long traverse such as this which involves hundreds of 
chainages and plotting on 1:5000 scale where distances measured to 
one tenth meter are interpolated within the range of five meters in 
plotting. 

Stations plotted along the various roads (Plates 5, 6 )  denote road 
center except as otherwise indicated. The convention in the field 
is that the road center point lies at the intersection of an 
imaginary line through local flagged stations on both sides of the 
road with the road center line. The imaginary lines trend 
approximately at right angles to the road center line. We chose 
this type of ground control because many of the older roads in the 
area are almost totally unrecognizable on the available aerial 
photographs and this allowed us to establish stations for tie-ins. 

U 

Grid lines are blaze, brushed out and marked with 2-foot cedar lath 
pickets at 50 m intervals. The lines are non-slope corrected. 
Roads, fences, claim posts, creeks, lines etc, encountered during 
the line cutting were tied-in. 














