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1. 

SUMMARY a 
Exploration in 1985 on the PHIL 13 claim group was concentrated 

on the gold soil anomaly. 

A fill-in soil sampling survey on the PHIL 13 claims outlined a 

northeast trending gold anomaly 1700 x 600 metres, with values in 

the 100-1160 ppb range. A limited trenching and rock sampling 

program carried out at the southwest end of the anomaly 

delineated zones of enhanced gold values, associated with 

pervasive quartz-carbonate-sericite-epidote alteration and minor 

pyrite-chalcopyrite-magnetite mineralization. Mineralization is 

restricted to narrow, discontinuous veins within a broad 

disseminated zone. However, information is somewhat inconclusive 

considering that the remainder of the anomaly remains untested. 0 

CONCLUSIONS 

1. Gold mineralization outlined to date on the PHIL 13 claim 

group is concentrated in localized pyrite-chalcopyrite- 

magnetite veins and disseminations which are spatially 

associated with restricted zones of intense quartz-carbonate 

alteration. The intense alteration zones are superimposed on 

widespread pervasive sericite-quartz-carbonate-Kspar 

alteration which is geochemically enhanced in gold and copper. 

Alteration is related to the intrusion of epizonal diorite 

stocks and dykes into the Takla volcanic sequence. 
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2. Present information indicates that mineralization is 

irregular, lacks continuity and does not appear to offer 

economic potential. 

0 

3 .  The gold potential of the northeast half of the Phil 13 gold 

anomaly is untested and cannot be evaluated at this time. 

RECOMMENDATION 

1. Prospecting, mapping and rock sampling should be'continued on 

the PHIL 13 gold anomaly to locate additional surface 

mineralization. A limited amount of backhoe trenching in 

favourable areas should also be considered. 
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INTRODUCTION 

1. Location, Access and Terrain 

The PHIL 1 3  claim group is located at 55O16' north latitude 

and 124O33' west longitude in the Omineca Mining Division, 6 

km north of Chuchi Lake and approximately 90 km northwest of 

Fort St. James (NTS 93N/7, Figure 1). 

Access to the claims is by a 4-wheel drive road which extends 

5 km beyond the end of a north branch of the Germansen-Indata 

logging road. This branch of the road is approximately 16 km 

west of mile 65.1 on the Manson Creek Highway. 

The claims enclose an area of rounded forest-covered mountains 

with U-shaped valleys and elevations ranging from 1275 m to 

1654 m. Ridge tops are recessive and slopes rarely exceed 

30°. Forest cover consists of spruce, balsam, jack pine and 

alder in valleys and on lower slopes giving way to scrubby 

balsam at higher elevations. 

2. Claim Status 

The PHIL 13 claim group (Figure 2) consists of four claims 

comprising 58 contiguous units, listed as follows: 
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Claim 

PHIL 13 

PHIL 14 

CHUCHI 1 

CHUCHI 2 

Units Record No. Recording Date Expiry Date 

12 6035 29/12/83 29/12/90 

20 6036 

8 7085 

29/12/83 29/12/90 

13/06/85 13/06/8 9 

18 7086 13/06/85 13/0 6/8 9 

3 .  History 

The PHIL 13 claims were staked in December 1983 as a result of 

the 1983 Takla regional exploration project (Farmer and 

Rebagliati 1984). A gold anomaly was located by a soil 

sampling survey in an area previously untested for gold. In 

1984 a property-wide soil sampling survey (100 x 200 metres) 

was carried out followed by preliminary geological mapping 

(1:s 000). The geochemical anomaly was confirmed and found to 

be spatially associated with high gold and copper in rock 

samples. The mineralization is associated with gossanous 

carbonate and epidote altered Takla augite porphyry andesite 

intruded by quartz-poor diorite. 

4. 1985 Exploration Activities 

In late July, a 5 km 4-wheel drive access road was built from 

the end of a logging road to the main gold showing. The road 

was contracted to Hat Lake Logging Ltd. of Fort St. James. A 

D-7 Caterpillar bulldozer was used. 
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The 1985 program consisted of fill-in soil sampling in areas 

of gold geochemical anomalies outlined in 1984, along with 

selected geological investigations. Following an evaluation of 

detailed and newly outlined anomalies, a limited program of 

backhoe trenching was carried out over the main gold anomaly 

on the PHIL 14 claim. Trenching was contracted to DBA 

Cordwood Industries of Mackenzie, who utilized a John Deere 

450-C bulldozer with backhoe. The trenches were mapped in 

detail and sampled by collecting continuous chips along 

continuous 3 metre intervals. All rock and soil samples from 

the property were analyzed by Acme Analytical Laboratories in 

Vancouver. Analytical data and methods are found in 

Appendices 1 and 3. 

REGIONAL GEOLOGY 

The PHIL 1 3  claim group is situated in the central part of the 

Quesnel Trough, within the Intermontane Tectonic Belt of the 

Canadian Cordillera. 

PROPERTY GEOLOGY 

1. Distribution of Lithologies 

The PHIL 13 claims are underlain by Takla Group volcanic 

flows, sills and volcaniclastic rocks of andesitic to 

basaltic composition. Three main stratigraphic units were 
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outlined by Heberlein et a1 (1984) and their distribution is 

shown on Figure 3 .  Lithologies include a lower unit of 

augite and/or feldspar porphyritic flows and their tuffaceous 

equivalents (Unit l), a middle unit of thinly bedded ash tuff 

(Unit 2), and an upper unit (Unit 3 )  of augite porphyry and 

augite-feldspar porphyry flows and tuffs. 

The lower and upper augite bearing units are generally 

similar in texture and composition, although Unit 3 appears 

to have a significant proportion of non-porphyritic 'and 

plagioclase-rich flows. The thinly laminated tuffs of Unit 2 

are typical of waterlain tuffs seen elsewhere in the Takla 

Group. Previous mapping inferred tops to face easterly. 

The section has been metamorphosed to greenschist facies and 

intruded by intermediate rocks of syenitic to dioritic 

composition. A weak biotite hornfels aureole is developed 

around the intrusive rocks. The Lower Jurassic Chuchi Lake 

syenite cuts across the southwest corner of the PHIL 13 and 

is the largest known intrusive on the property. 

In the central area, near the main showing, outcrops of 

hornblende and plagioclase porphyritic diorite and minor 

latite dykes have been mapped. The distribution of the 
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d i o r i t e  s u g g e s t s  t h a t  a s u b - c i r c u l a r  s tock  of 200-300 metres 

d i a m e t e r  i n t r u d e s  t h e  v o l c a n i c  s e q u e n c e .  S m a l l  p l u g s  and  

d y k e s  of d i o r i t e  are  a l s o  p r e s e n t  i n  t h e  v i c i n i t y  of t h e  

showing  and  n e a r  t h e  e a s t e r n  e d g e  of t h e  P H I L  1 4  c l a im.  

B o u l d e r s  of s y e n i t e  l o c a t e d  i n  t h e  w e s t e r n  and  s o u t h e r n  

p o r t i o n s  of t h e  claims l i k e l y  o r i g i n a t e  w i t h  t h e  Chuchi  L a k e  

s y e n i t e .  However,  h o r n b l e n d e  s y e n i t e  a n d  a u g i t e  p o r p h y r y  

b o u l d e r s  i n  t h e  s o u t h e a s t e r n  p a r t  of PHIL 1 4  and on  t h e  

Chuchi  claims may b e  d e r i v e d  f rom i n t r u s i v e  and  v o l c a n i c  

rocks u n d e r l y i n g  t h e  Chuch i  c la ims.  A p l o t  of Na20 + K20 v s  

Si0 is shown in Figure 4 €or selected hand samples collected 

on  t h e  P h i l  1 4  c l a i m  (Append ix  2 ) .  

2 

2 .  S t r u c t u r e  

The s t r u c t u r a l  g e o l o g y  on  t h e  p r o p e r t y  is p o o r l y  d e f i n e d  d u e  

t o  t h e  l a c k  o f  o u t c r o p  and  t h e  a b u n d a n c e  o f  m a s s i v e  i n t r u s i v e  

rocks. O u t c r o p s  o f  t h e  bedded  t u f f s  i n d i c a t e  a n o r t h e r l y  

s t r i k e  w i t h  s t e e p  t o  i n t e r m e d i a t e  e a s t e r l y  d i p s .  The m o s t  

p r o m i n e n t  f e a t u r e  is a n o r t h e a s t  t r e n d i n g  f a u l t  w h i c h  p a s s e s  

t h r o u g h  t h e  ma in  g o l d  showing  on P H I L  14. T h e r e  is no d i r e c t  

e v i d e n c e  of o f f s e t  a l o n g  t h e  f a u l t  and d e t a i l e d  mapping i n  

t r e n c h e s  s u g g e s t  t h a t  i t  is more l i k e l y  t o  b e  a l o c a l i z e d  se t  

of c o n j u g a t e  s h e a r s .  Seve ra l  o t h e r  e a s t e r l y - t r e n d i n g  creek 

v a l l e y s  and  d e p r e s s i o n s  may a l s o  r e p r e s e n t  f a u l t s  o r  s h e a r  

z o n e s .  
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GEOCHEMICAL SURVEYS b;z%L- - ,  

Fill-in soil sampling survey was conducted in 1985 over anomalous 
0 

areas outlined by the 1984 survey. (Refer  t o  Memos and Maps i n  

Appendix 1) .  On the PHIL 14 claim, the sampling density was 

increased from 200 x 100 metres to 100 x 50 metres. A broad 

elliptical gold anomaly measures approximately 1500 x 500 metres 

and forms a northeast-trending pattern which extends from 86+00N, 

11O+OOE to 100+00N, 121+00E. The anomaly covers strongly altered 

and gossanous outcrops near 90+00N, 113+00E where small diorite 

plugs and stocks are intruded into the volcanic sequence and 

cross-cut by a northeast-trending fault. 

anomaly (Appendix 1) suggests that the pattern is due to 

Interpretation of the 

northeast glacial dispersion, originating at the southwest end, 

near the gossanous rocks. 0 

TENCHING PROGRAM 

1 Objectives 

Approximately 6 9 0  metres of backhoe trenching was completed 

on the PHIL 13 claim group. The work was on the gold anomaly 

located in the central part of Phil 14 claim. The objectives 

were to determine the anomaly source by bedrock sampling and 

to establish whether the target is worthy of drill testing. 
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2. 

Three main trenches were excavated in north-south and 

east-west orientations along and perpendicular to line 

113+00E, between 87+00N and 90+50N. All trenches were 

geologically mapped and chip sampled at 3 metre intervals. 

Samples were geochemically analysed for gold and by 

inductively coupled plasma (ICP) multi-element analysis. 

Results are listed in Appendix 3 .  

Results 

a) General 

Gold values (Figure 5b) were moderately anomalous over 

most sampled sections, however, except for a few selected 

"high grade" hand samples, only one 3 metre sample 

returned more than 1000 ppb. It is emphasized that due to 

budget constraints, only the southeast sec'tion of. the 

anomaly was trenched. Therefore, this work does not 

represent a complete evaluation of the anomaly. 

Trench location, geology and gold and copper sampling 

results are presented in Figures 5 a,b,c. The remainder 

of the geochemical data are found in Appendix 1 and the 

geology, alteration and mineralization are summarized in 

the section that follows. 
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b) Trench Summary 

The trenches encountered sections of plagioclase 

porphyritic andesite, augite porphyry and thinly bedded 

ash tuff, which are intruded by pervasively altered 

diorite. (Figure 5a) The ash tuff displays the weakest 

alteration, as minor chlorite and sericite and a few 

scattered cross-cutting pyrite veinlets. Sections 

adjacent to diorite contacts are weakly silicified with 

2-3% pyrite disseminated along lamellar bedding planes. 

Andesite and augite porphyry display alteration somewhat 

more prominently. Pervasive sericite-chlorite+quartz+ - - 

Kspar+Fe carbonate alteration is variably weak to moderate 

with localized Kspar-quartz-epidote-Fe carbonate-pyrite 

veining. An earlier biotite-tremolite-actinolite 

assemblage in the augite porphyry is likely a result of 

- 

regional or contact metamorphism. 

Diorite is medium-grained, equigranular to locally 

plagioclase porphyritic and occurs as small irregular 

dykes and plugs cross-cutting the volcanic rocks. 

Alteration is generally moderate pervasive sericite, Kspar 

and minor carbonate. 
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Superimposed on the widespread pervasive alteration 

-assemblage is a narrow zone of highly fractured and 

intensely altered rocks. The zone is oriented east-west, 

subparallel or conjugate to the northeast-trending fault. 

Quartz, Fe carbonate and calcite form strong to intense 

pervasive alteration and veining. Disseminated pyrite, 

magnetite and chalcopyrite occur within and adjacent to 

the zone in variable amounts and proportions locally up to 

5%. Minor Kspar, epidote and secondary biotite are also 

associated with the mineralization. Elevated gold values 

( + l o 0  ppb) are somewhat irregularly distributed in the 

trenches. Although the highest individual gold values 

were returned from the intensely altered rocks, a large 

number of elevated values also occur in the less altered 

rocks south of the zone. Since the elevated values 

overlap all rock types it is difficult to explain their 

distribution with respect to lithology. It is likely that 

hydrothermal activity .accompanying the intrusion of the 

diorite was controlled by rock porosity and permeability 

and played a significant role in the mineralization 

process. 
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DISCUSSION 

Trenching results from the southwest end of the main gold anomaly 

on the PHIL 13 claim group indicate that mineralization is 

0 

restricted to localized chalcopyrite-magnetite-pyrite veins and 

disseminations associated with intense fracturing and 

quartz-Fe carbonate alteration. This mineralization and intense 

alteration are superimposed on areas of widespread pervasive 

quartz-calcite-sericite-epidote alteration resulting from diorite 

intrusion into intermediate to mafic Takla volcanic flows and 

tuffs. 

The northeast orientation of the gold anomaly is interpreted to 

be parallel to ice movement and may result from glacial 

dispersion. However, the concentration of values in the 200-500 

ppb range at the northeast end of the anomaly enhances the 

possibility of an additional source of mineralization. The fact 

that overburden depth in that area is estimated to exceed 3 

metres further complicates interpretation and eliminates the 

possibility of trench-testing the anomaly. 
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SELCO Memorandum 
_. 

I N T E R P R E T A T I O N  O F  198S .PHIL  1 3  SOIL SURVEY s u b j e c t :  

date December 1 6 ,  1 9 8 5  

f rom J. Gravel 

to M .  R e b a g l i a t i  
R. Meyers  

cc: S. Hoffman 

A f o l l o w - u p  s o i l  s u r v e y  was conducted o n  t h e  P h i l  1 3  claim g r o u p  
f r o m  J u l y  3 1  t o  A u g u s t  3 ,  1 9 8 5 ,  t o  d e t a i l  a gold anomaly  
u n c o v e r e d  i n  t h e  1984  e x p l o r a t i o n  p rogram.  A t o t a l  o f  238 
s a m p l e s  w e r e  c o l l e c t e d  u s i n g  a 50 m e t r e  X 1 0 0  m e t r e  s a m p l e  
d e n s i t y .  S a m p l e s  were a n a l y z e d  a t  A c m e  A n a l y t i c a l  f o r  go ld  o n l y  
( A p p e n d i x  1) .  

G o l d  Anomaly 1 r e s o l v e s  i n t o  a n o r t h e a s t  t r e n d i n g  band  of 
e n h a n c e d  b a c k g r o u n d  t o  t h r e s h o l d  c o n c e n t r a t i o n s  h a v i n g  f o u r  
h i g h l y  e n r i c h e d  cores ( F i g .  1) .  A n o m a l i e s  l a  a n d  lb are 
a t t r i b u t a b l e  t o  u n d e r l y i n g  m i n e r a l i z e d  b e d r o c k  re la ted  t o , l o c a l  
d i o r i t i c  i n t r u s i o n s .  B o t h  z o n e s  h a v e  b e e n  t r e n c h e d  a n d  sampled, 
A n o m a l i e s  IC a n d  I d  l i e  500  a n d  800 m e t r e s ,  r e s p e c t i v e l y ,  
n o r t h e a s t  o f  t h e  t r e n c h e s .  S o u r c e  of t h e  a n o m a l i e s  is unknown . 
d u e  t o  a moderate t o  t h i c k  c o v e r  o f  g l a c i a l  o v e r b u r d e n .  
C l u s t e r i n g  of h i g h l y  e n r i c h e d  samples  s u g g e s t  a n  u n d e r l y i n g  
s o u r c e .  The a n o m l i e s  c o u l d  e q u a l l y  b e  d u e  t o  d o w n i c e  d i s p e r s i o n  
of m i n e r a l i z e d  b o u l d e r s  f r o m  t h e  t r e n c h e d  area.  T h i s  is be l ieved  
t o  be t h e  case f o r  Anomaly IC which  is u n d e r l a i n  by a t  l e a s t  5 
metres o f  g l a c i o f l u v i a l  d r i f t  as s e e n  i n  a r o a d c u t .  O v e r b u r d e n  
i n  t h e  v i c i n i t y  o f  Anomaly Id  is c o n s i d e r a b l y  t h i n n e r .  

. .  

T r e n c h i n g  o f  Anomaly Id  is s u g g e s t e d  i f  f u r t h e r  e x p l o r a t i o n  of 
t h e  P h i l  1 3  c l a i m  g r o u p  i s  w a r r a n t e d .  

J G : t l  
< 
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513625 
5 13527 

513528 
Fjl:.j?? 
513530 
513631 
5 13632 

5 I3533 
513634 
513535 
5 13535 
5 13637 

5 1 Z533 
513539 
513640 
it3641 

C ( T . 1  Jld3A5 

5 1 ~ ~ 4 1  
VU A 

513543 
513544 
513625 
51364d 
513647 

513512 
513619 
513550 
51365! 
513652 

5 13553 
513551 
513355 
513.j56 
5 13657 

AU 1 

tQ 

24 
50 
65 

55 
7 
35 
16 
120 

11 
15 
4 
7 
21 

15 
?1 
31 
34 
480 

3 
3 
18 
30 
23 

2 
2 
I 
20 
25 

115 
55 
135 
1 00 
110 

230 
275 
125 
l!b? 
55 

T1 U I  

SARPLi : 

51365.9 
513s59 
515669 
5!3661 
51366? 

513563 
513.564 
51"b' 
5 13656 
5 13567 

ea J 

= 1  J l ~ 0 4 b  
512047 
51204.9 
C ?  ~1A019 
51x50 

512051 
512952 
512053 
512059 
512055 

512055 
512057 
512059 
512059 
512050 

512061 
5 12C52 
512053 
51354 
5 12955 

512066 
512067 
J 1,053 
5 1 2069 
512070 

512071 
512072 
51373  
~1'074 
5 I2075 

E ?  

e 7  

14 
29 
12 
20 
13 

23 
20 
I ?  
10 
10 

7 

105 
19 
6 

13 
11 
9 
160 
12 

19 
13 
27 
150 
50 

17 
13 
10 
3 
13 

9 
14 
20 
15 
17 

65 
5 
11 
42 
30 

10 
A" 

512076 
5120i7 
5 12073 
5120iP 
5 1 2080 

512081 
512103 
512104 
512105 
512135 

512107 
512109 
512105 
512110 
512111 

512112 
517113 
512114 
512115 
512115 

512117 
5121 13 
512119 
jl2120 
512121 

51212 
51212s 
512124 
512125 
512125 

51212: 
512123 
512127 
512130 
512!31 

512132 
512133 
512134 
512125 
512135 

AU 

32 
i3 
13 
5 
7 :  

13 , 

95 j 
75 j 
135 j 

55 
21 
30 
25 
215 

I 

?05 j 

19 

23 
40 ' 
50 

17 
33 
7 

16 

21 
140 
70 
26 
33 

43 
32 
46 
40 
45 

29 
29 

15 
11 

25 ; 

r 

-. 
2 b 

jp SASPLE P 

512153 
51213 
512139 
512!?0 
512141 

512143 
512144 
512115 

512!47 

512143 
512149 
512150 
512151 
512152 

512153 

e 1  Jld.116 

C ? G  
J t L l U 4  

512155 
512156 
51'2157 

512193 
512159 
512150 
512151 
512162 

512153 
512!64 
512155 
r 1  

512157 
J I  A156 

512isa 
512169 
512170 

512172 

512173 
512174 
512175 
512175 
512177 

c 1  J1&171 

-- 

AU 

30 

53 
13 
i o  

e.3 

21 , 
27 
22 
20 
6 

l?  
A 
22 
24 
51 

21 
I 1  

27 
39 

115 
60 
110 
189 
33 

50 
50 
50 
110 
34 

23 
160 
30 
35 
70 

280 
20 
4 
11 
9 

70 

77 
A 4  



26.  

APPENDIX 1 

METHOD OF SAMPLE ANALYSIS 



. .  
27 .  

Ac:ul E 



0.1 gram samples a r t  d i g x t t d  with h o t  N60: and EOTX solution, and dilutzd 

8a i s  detzrxined i n  the s o l u t i o n  by  Atcmic Absorgtion o r  IC?.  

t o  t o  31. 

2nd Nz2C03 f l u x  i n  a ttst t u b e ,  

n the soIution d e t t r n i n e d  by  



29.  

APPENDIX 2 

LIST OF FIELD TECHNICAL AND ANALYTICAL DATA 



30. 

LAKE SEDlMENTS 

ROCK CHIP SAMPLES 

@- 

7s 



1- 
-1- 
-1 
-1 
-3 
4 

-1- 
-1 
-1 
-1 
4 

-1- 
-1 
-2 

-a 
-10 

LIST 1 

0 

-1- 
-1 
-2 
-I 

-I 
4 
-1- 
-1 
-I 
-3- 
-1 
-I 

-4- 
-1 
-1 
-3 

-. 

4- 

- 10 

-1- 
-1 
-1 
-1 
-4 
--I 
-4 
-7 
-n 
-1- 
-1 
-1 
- 3  
-4 

-40 

-50 

do 

-7- 
-0- 
-1 
-1 
- 1  
-4 
--I 
-4 
--7 
--e 
--9 
--0 



31. 

APPENDIX 3 

METHOD OF HISTOGRAM INTERPRETATION 



. .  3 2 .  



3 3 .  

I 

. .  

. .  



3 4 .  

APPENDIX 2 

WHOLE ROCK ANALYTICAL DATA 



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

* t L * t  
X t L L X * X t  

*tt 
* x  X X %  x::  *** 

a * * * 0 x x :% 
x x x x x  1: 

I 

I 



a 

SI02 
AL203 
T I 0 2  
FEZ03 
M G G  
C A O  
N A 2 0  
K20 
PIN3 
F205 

54.40 
14.E3 

0.57  
10 .53  
3.35 
4.01 

51.97 54.71 53.10 
15.52 15.53 15.51 

G.97 0.55 0 . 7 2  
9 . 0 3  7.57 8 * 5 7  
4.74 2.54 3.40 
5.27 5.53  6 . 2 2  

0.10 
0 . 3 8  

0.14 0.12 0.13' 
0.55 0.45 Ov60 

T o t a l  77 3 4  9 5 . 7 3  97 30 95.55 

5 3 . 6 3  54 99 
15.5.5 15.:5 
0.71 0.79 
L . 5 1  . 6 e 5 7  

3 .27  s . 02  
-1.77 4 . 3 3  

- - 

n r  * .  74.01 7 .if =+-I 

c7 J i .  06 
15.37 
0.S5 
3 . 4 5  
3.52 
4.54 

3 t os 
0.59 

95.33 

5 4 . 3 ?  - 
15.57 
0.53 
7.4E 
2 . 7 0  
5.15 

4.63': ' 
0.07 
0.53 

95.44 

3.44- - .;, 



3 7 .  

APPENDIX 3 

ROCK CHIP SAMPLING DATA 



3 8 .  

51 1863' 175 .b  985 45 7 
511364 90 . 2  7911 43 4 
511970 32 . I  455 35 3 
51 1371 13 . I  227 SI 5 

7r 51 1372 dJ 423 43 ? 

51 1973 140 .6 560 39 6 
511374 70 . l  585 35 5 
511875 29 .1 252 37 5 
511875 20 . 3  408 42 3 
5!1877 189 .5 1302 46 5 

51 1873 25 e 1  29.5 33 2 
51 1879 70 . 3  251 41 5 
511980 ,, 95 .? 1031 49 5 
511881 42 . I  369 40 4 

51 1998 
511989 
511$Q<I 
511891 
511892 

511993 
51 1904 
511895 

51 1397 
511915 

7 1 19 5.58 . ! 6  5 550 13 2 1 1 95 5 1 2 
2 2 10 5.19 *til 5 4Cb 13 2 1 1 55 4 1 2 
5 I 3 5.39 .15 5 410 10 2 1 1 124 1 1 2 
5 1 9 5.24 .15 5 137 I! 2 1 I 38 5 1 2 
5 2 10 9.16 . l b  5 432 13 2 1 1 . 9 1  5 1 2 

3 1 8 5.7 .14 5 432 11 2 1 1 81 4 1 2 
7 2 9 5.91 a15 5 452 11 2 1 1 G? 4 ! 2 
5 1 7 4 .73  .I1 5 359 3 2 1 1 36 4 1 2 
5 I 7 4 . 1 8 . 1 4 5  3 1 5 9  2 1 2 64 1 1 3 
3 1 7 3 . 7 9 . 2 1 5  4 0 7 9  2 1 1 92 4 1 2 

2 2 3 5 . 2  . 2  5 352 11 2 1 1 57 3 1 2 
2 1 10 7.26  .15 5 119 13 2 1 1 74 4 1 -2 
i 3 10 8.92 .15 5 372 12 2 1 1 51 1 1 2 
11 4 11 9 . 3 2  .17 5 444 15 ? 1 1 6 2  5 I 2 
2 3 13 8.37 .17 5 429 22 2 1 1 9 !  3 1 2 

4 1 s . 5 . 6 ? . 1 4 5  1 1 7 1 1  2 1 1 73 4 I 2 
7 3 7 7 . 5  . f a  5 343 9 2 1 1 55 4 1 2 
5 2 ? 6 .25  .Ob 5 497 15 2 1 I 54 5 t 3 
4 I 3 6.25.165 3 7 1 8  2 1 1 80 4 1 2 
I 1 13 7.07 - 1 7  5 555 I?  3 I 1 52 4 1 4 

4 2 3 5.3 .I6 5 443 I1 2 1 1 51 I 1 2 
2 1 9 5.75 .15 5 339 10 2 1 2 59 3 I 4 
5 I 7 5 . 3 3 . 1 1 5  4 2 2 1 1  2 1 1 75 4 1 2 
10 1 9 7.22 .12 5 528 11 2 1 1 59 3 I 2 
5 1 s 4 . z  .?A 5 73c 13 3 1 1 114 3 1 3 

30 .1 922 49 b 2 1 9 5.51 .03 5 781 14 5 1 1 114 4 I 2 
170 . 3  1191 45 19 5 7 10 7.36 .12 5 154 11 2 1 1 149 5 1 2 
165 ..i t973 46 5 3 3 10 7.39 -12  5 515 15 2 1 1 177 4 1 2 
7c! .1  489 47 fl l? 1 11 1?.12.15 5 460 15 2 1 1 74 4 1 2 
80 . 2  2470 55 5 5 1 11 6.5 .13 5 601 15 2 1 1 283 5 1 2 

175 .9 1527 70 6 6 1 12 9.18 . 2  5 &,&7 16 2 1 1 231 5 1 2 
125 .6 1296 70 9 14 2 14 6.79 .21 5 730 19 2 1 1 313 3 I 2 
110 .? 1139 73 3 1 2 13 7 . l t  .IS 5 343 19 2 1 1 199 4 1 5 
225 I , ?  3?50 39 2 7 1 1 4  7.51 .13 5 734 16 2 1 I 116 5 1 2 
30 . 2  2405 t? 3 3 5 9 5.28 .?3 5 525 14 4 1 1 251 3 1 4 



51 1993 
51i904 
51 1905 
51!406 
51 1907 

511P0S 
511009 
511010 
511711 
511912 

14 .1 154.5 55 19 4 2 11 b.34 S O 1  5 1026 16 2 1 1 1309 3 1 2 
37 .1  192s 53 11 4 11 12 5.95 a01 5 1922 19 2 1 1 305 3 1 2 
.25 . I  689 42 10 2 5 12 b.75 .ill 5 1,185 19 ' 2  1 1 98 3 1 2 
35 , I  114: 5ir 15 5 4 13 5.74 .:E 5 1509 18 2 1 1 345 3 1 2  
14 , I  750 50 10 3 4 12 9.05 .01 5 . 1224 20 2 1 1 1019 1 1 2 

24 . I  5% 47 6 3 2 13 7.69 .a4 5 403 I? 2 1 I 963 2 1 3 
31 . I  424 42 5 2 I 14 b.01 .23 5 551 15 2 1 1 138 I 1 2 
?E . I  504 49 9 1 1 l b  5.6 .16 5 $67 15 2 1 1 180 1 1 2 
30 . l  257 39 8 5 1 18 6.08 .I5 5 452 12 2 1 1 120 2 1 2 
17 . 2  287 45 7 2 1 f1 5.72 .15 5 M e  13 2 1 1 ?? 4 1 2 

511913 50 . l  238 44 5 5 1 10 5.34 .15 :5 419 12 2 1 1 41 2 1 2 

51 1915 25 . I  32s 44 12 9 2 12 9.34 .I9 5 435 13 2 1 1 81 3 1 2 
511'?lb 19 ,1 579 47 5 4 1 11 5.29 .17 5 459 12 2 1 1 87 2 1 2 
511917 18 , I  355 41 10 7 1 17 5.77  .E 5 935 16 2 1 1 209 2 I 2 

511914 55 .a 1331 50 12 5 9 11 11.3 . I ?  ' 5  551 16 2 1 i 1x1 3 1 6 

51 1?13 
511919 

5 1 1923 
51 1?24 
511925 
51 1925 
51 1027 

51 1929 
511929 
51 1930 
51 is31 
~s 1 ( A i  rt 0-- 

7 .1 145 54 10 2 1 9 
55 . I  5L1 59 12 5 1 i 2  
21 .? 4 2  54 15 5 1 16 
450 2.4 1310 55 33 ? 17 7 
$25 1.7 1414 51 20 3 3 13 . .  
150 . 3  1222 55 8 5 f 13 
90 . l  1722 56 8 5 1 14 
29 - 1  952 44 9 5 1 10 
i d  . I  1554 39 5 2 1 9 
105 . 4  1544 45 5 4 2 ? 

-= 

225 .7  3974 51 12 9 1 15 
19Q . 7  2819 82 11 5 2 16 
159 1.3 4922 64 10 9 1 14 
?LO 2 . 2  1087 4 1  10 4 3 7 
155 .? 2371 64 22 4 6 12 

5.09 .01 5 ?55 13 2 1 1 592 3 1 2 
5.59 .12 5 975 15 2 1 1 304 3 1 2 
5.97 .14 5 372 19 2 1 I 375 I 1 4 
10.59.11 5 525 9 2 1 - 1  58 10 1 2 
7 . 2  .E  5 49E 19 2 1 1 $4 b 1 2 

9 . 2 6  *12 5 604 15 2 1 1 5.5 s I 2 
9.06 .QL 5 933 22 2 1 1 77 2 1 2 
p.5; .ne 5 722 16 2 1 I 95 4 1 2  
1.7 .!2 5 54t 13 2 1 1 275 4 1 .  2 
7.92 .07 5 583 15 2 1 1 94 4 1 2 



40. 

"5 1 1953 29 . 2  358 43 8 3 1 11 5.13 .14 5 .  674 12 2 1 1 192 3 1 2 
511954 32 . 4  799 49 105 3 1 11 5.19 .?? 5 92! 13 9 1 1 275 3 1 2 
5 1 1755 90 , 4  562 51 5ii 4 I I 1  5.8 .02  5 1142 15 9 1 1 d i l  4 1 2 

511957 150 . I  977 bo 32 3 1 14 6.88 .01 5 1215 20 2 1 1 179 1 I 2 

51 1059 115 .5  27C1 54 23 4 1 12 5.73 .O? 5 lOel 17 2 1 1 805 5 1 2 

5~1955 . 130 .? 1 x 2  52 5 2 I 12 5,s .ob 5 i a s  i e  2 I 1 199 j I 2 

511950 130 , 5  P55- 55 l ?  2 1 12 5.53 .04 5 1035 15 2 1 I 729 5 1 2 
70 . 2  155 47 12 2 i 11 5.45 .QT 5 et,? 15 2 I 1 537 2 1 9 

119.51 41 . 2  575 49 I2 5' 1 12 5.51 .02 5 1!20 15 2 1 1 309 3 1 2 
205 1.3 1357 10 45 5 38 15 5.31 .02 5 1091 21 2 1 1 157 7 1 2 

WhO 
51 1963 



511792 
51!?33 

511784 
511735. 
51 19% 
511797 
51 1989 

511899 
5 1 1990 
511991 
5 1 1992 
51 1993 

51 1794 
511995 
51 1905 
51 1997 
511998 

511?9? 
511012 

511015 

51 1015 
51 1017 
511013 
511329 
51103Q 

511036 
511475 
51 1477 
511378 
511479 

E . 4  z 1 2 0  7 4 2 5 . 2 . 5 . 1 5 5  1 7 5 7  2 1 1 21 2 1 2 
45 .$ 3 5 8 l f  3 5 b 1 3 . 2 3 . 1 3 5  1 5 4 8  2 1 1 21 3 1 7, 
2!3 . 4 - -  242 15 12 4 13 4 2.73 .1'J 5 122 5 3 1 1 28 4 1 2 
225 . 3  353 15 10 7 7 6 3.43 .15 5 134 17 2 1 1 25 3 1 2 
55 . 4  167 3 10 2 17 4 2.24 -15 5 77 4 2 1 1 23 4 1 2 

1 1 7 3  1 2  
1 2 5 3  I 4  
1 3 7 2  1 2 .  
1 3 0 2  1 2  
1 23 2 1 2 .  

79 .1  242 21 IC 2 3 5 5 e15 5 235 5 2 1 1 23 1 1 2 
1 2  JJ . 4  ;50 2b I ?  8 2 7 7.44 . l b  5 210 20 2 1 1 21 3 

65 . I  213 17 9 b 1 5 9 . 1 5 . 1 3 5  1 4 b B  2 1 1 24 3 1 2 
14 . 1  1 2 2 2 0  9 2 9 3 3 . ? ? 9 . 1 4 5  1 8 9 3  2 1 1 20 2 1 2 
15 .1 1 5 7 2 1  7 s 3 4 3 . 7 3 . 1 7 :  2 4 4 4  2 1 1 34 3 1 2 

cr 

21 .1 
75 .? 
70 . 2  
155 .A 
50 .? 

127 10 10 7 12 3 1.33 . l I  5 99 2 5 1 1 23 3 1 .. 2 
172 15 3 4 19 2 1.92 , I 2  5 ' 120 2 2 1 I 17 2 1 2 
201 13 4 3 57 3 2.35 ,13 5 113 4 3 1 1 21 2 1 2 
1415 32 13 9 43 5 3.55 .15 5 260 9 5 1 1 7 4  1 1 3 
249 17 5 2 2 3 2.37 .13 5 1% 9 2 1 1 17 2 1 2 

55 .b  583 41 10 5 1 12 5.98 .13 5 485 13 6 1 1 53 3 1 2 
12 .1 309 41 9 5 1 5 4.1 .Q! 5 729 9 2 1 1 40 4 1 2 
21 .1 384 30 4 5 1 3 2.4s .01 5 689 7 2 1 I 117 1 1 2 
85 . 4  3 9 5 1 8  5 3 5 4 3 . 8 6 . 1 2 5  1 6 8 6  2 1 1 B6 5 1 2 
JJ .? 262 20 3 5 3 5 3.45 .15 5 203 4 2 1 1 82 3 1 2 cc 

24 . l  174 16 5 4 7 5 2.91 .!7 5 144 3 2 1 1 21  3 1 2 
65 . 4  222 20 10 4 5 4 3.57 .17 5 193 9 2 1 1 33 4 1 2 
32 , l  I:!] 17 4 5 27 5 2.17 .15 5 147 4 2 1 1 23 2 1 2 
70 . 3  25: 1 1  2 9 27 4 1.76 .14  5 141 4 2 1 1 34 4 1 2 
9 . I  1 0 6 1 5  5 4 5 3 2 . 3 7 . 1 5 5  1 1 9 2  2 1 1 26 3 1 2 

29 .1  248 15 4 8 5 15 3.35 . 2 1  5 107 2 1 1 48 3 1 2 
55 .! 990 $1 6 3 2 7 6 . 7  .14  7 551 15 2 1 1 '157 1 1 2 
39 . I  416 4.5 7 P 1 11 5 . 3  . lb  b 472 28 2 1 I 85 1 1 2 
50 .1 641 53 8 9 2 9 7.01 .16 5 604 17 2 1 1 65 2 1 2 
4\:r . I  5.50 19 14  3 1 12 7.36 , l 5  5 511 16 3 1 1 77 3 1 2 



4 2 .  

51 1798 150 . 3  537 l b  7 2 19 9 3.52 .21 5 140 11 d I 1 32 2 1 2 
511799 290 .8 1025 l b  4 2 59 11 2.78 .I8 5 138 7 2 1 1 27 3 I 2 
51 1800 55 . I  198 10 5 3 5 7 2.1 .17 5 106 12 2 1 1 2: 2 1 2 
511801 55 . 2  l b b 9  5 2 4 9 2 . 1 3 . 1 7 5  1 0 7 1 1  2 1 1 32 2 1 2 
51 1302 11 . I  1 2 7 8  6 5 1 8 2 . 0 8 . 1 5 5  90 11 2 1 1 77 2 1 2 

511803 29 -, , I  129 11 1 2 3 11 2.54 -19 5 119 12 2 1 1 38 3 1 2 
51 1804 2 4  . I  175 11 4 2 6 12 2.48 -11 5 123 11 2 1 1 37 2 1 2 
511905 10 . I  1 1 7 1 1  2 1 5 9 L 3 8 . 2  5 1 2 1 9  2 1 1 31 2 1 2 
511818 100 .5 276 17 10 4 5 4 2.88 .18 5 122 12 2 1 1 47 2 1 2 
51 1319 175 .? 5% 25 ? 3 7 r3 5-59 a 2 1  5 169 .9 3 1 1 115 3 1 3 

511320 195 .9. 5 J t  29 53 b 4 I 4.71 .?1 5 171 13 2 1 1 I t ?  2 1 2 
5119CS 7 .1 1 0 5 1 1  5 3 l ?  7 2 . 7 4 . 2  5 1 1 7 s  2 1 I 36 3 1 2 

15 .1 163 13 2 3 12 11 2.52 .19 5 129 I! 2 1 1 30 2 1 2 .55;:;;; 31 . l  I89 14 3 2 23 11 2.37 .18 5 140 12 2 1 1 21 2 1 2 
51 130.9 55 . d  341 15 2 2 14 9 2.5t  . 2  5 147 17 2 1 1 3C 4 1 2 

51181Il 75 .5 -=* .ha 15 4 2 5 7 2.b .1? 5 129 17 2 1 2 2s 4 1 2 
51 1312 175 1.3 790 10 5 2 IS B 2 .24  . ! 5  5 ?? 3 3 1 1 22 2 1 2 
511813 70 . 4  252 15 7 2 12 7 2.34 .17 5 149 '14 2 1 1 30 2 1 2 
51!914 51 .2 15C l!! t, 2 17 5 1 . G  '15 5 95 7 2 1 1 19 3 1.' 2 
511815 b5 . 2  257 15 10 5 16 5 3.08 . I 5  5 129 14 2 1 1 2-5 1 1 2 

5!1941 115 . 5  .j25 31 3 2 3 8 2.51 .22 j 266 10 2 1 1 50 2 1 J 
51 1821 155 ,a 657 30 13 5 11 2 3.54 . 2 :  5 179 1 4  2 1 1 85 3 1 2 
511822 170 . b  517 31 11 8 3 5 5 .7  . 2 4  5 230 14 2 1 I a5 1 1 2 
511851 580 1.9 77; 10 I 5 5 1 3.15 - 2 1  5 7 t  11 ? 1 1 IO ? 1 2 
511332 t?Q .9 440 12 8 2 5 5 3.25 . ? I  5 93 19 2 1 5 59 2 1 2 



511833 

511325 
511826 

511835 
5 I 1336 
s11337 
51 1349 
511842 

511343 
51 1844 
511315 
511846 
511347 

51 1953 
511359 

51 185Q 
511351 
51 1852 
51 1853 
5!1354 

51 1955 
511856 
511857 
5 1 1 w  
51 

51 1039 

175 1 1069 21 3 4 7 13 2.65 .25 5 155 15 2 1 1 4 4  3 1 2 
150 .8 4 3  17 4 4 5 8 2.73  .23 5 126 21  2 1 1 30 3 1 2 
440 1.7 1615 30 3 8 3 6 2.31 , l ?  5 221 20 2 1 1 37 3 1 2 
31?5 1.5 b04 27 5 4 2 4 3.?? . 24  5 151 7 2 1 1 71 2 1 2 
300 .3 435 35 3 2 5 7 3.23 .?f 5 324 23 2 1 1 59 2 1 5 

530 1.7 3038 55 5 5 3 13 
125 . 5  345 34 9 3 2 8 
1% - 7  ?15 27 4 2 4 7 
235 1.1 924 31 3 b 3 b 
250 .? 570 30 2 5 Z 5 

51 .? 249 33 3 3 1 7 
23 . 2  195 42 2 7 1 11 
105 . 3  235 36 5 7 1 I1 
19 . .? 205 36 2 3 1 10 
145 . 4  431 49 2 8 2 i 

52Q 12.6 ?Olbt57 771 50 16 2? 

3 .3  .27 5 405 30 2 1 1 52 2 1 2 
3.53 , 2 7  5 344 20 2 1 1 71 1 1 4 
2.13 . 2 2  5 257 11 2 1 1 31 1 1 2 
2.65 * ? I  5 191 11 2 ! 1 76 1 1 3 
3.55 . 2 4  5 187 6 2 1 1 TI? 1 1 2 

5.33 .17 5 369 19 2 1 I 50 2 1 I 4 
7.11 .I9 5 498 21 2 1 1 44 1 1 2 
4.59 -13 5 404 19 2 1 1 55 2 1 2 
3.96 . le 5 3% 15 2 1 2 52 2 1 2 
.j.7.i .?3 5 332 27 2 1 1 7.5 1 1 8 

24.85.07 11 114 21 2 1 1 3 4 2 12 



44. 

0 SanPLE a 

511863 
51 1354 
51!955 
5 !  1866 
511367 

511969 
5I116? 
511570 
511571 
51 1972 

511873 
51 1974 
511875 

511977 
51137*5 

51 1979 

511579 
51 1880 
5!!991 

*113g2 
511893 
51 18% 
511985 
51 193t 
511,057 

51i985 
511839 
511390 
511891 
511842 

511193 
511894 , 

511895 
51 1896 
51 1897 

1?t 107 .:?3 1.27 l . 42  a73 .04 . I ?  .3? 5 
213 75 ,0? 1.13 1.Fi .79 n(1.3 .09 '22 2 
203 71 '$2 1.06 1.1s ,7?  .04 .09 . 3  4 
217 73 ,03 1.13 1,: ,7?  ,05 .09 ,34 3 
290 ?? ,E I.? 1.1e .9? .04 .os .?b s 

171 55 .os 1.26 .9 .97 -04  .1? .?7 5 
2-43 49 .04 1.07 1.1 ,?5 .?b .?4 .?5 F! 
315 47 .0? .93 1.07 .!I -04  .!!I .34 b 
diP b4 ,113 1.08 2 9 5  .?3 .?I a t 3  s32 7 
227 31 .03 .97 ,Ab 1.1 .03 .?I .?7 7 

7.3 

214 59 . ? I  1-91 1.15 .94 .?3 .?? .36 . ?  
332 32 ,03 ,?1 .9? . 77  .04 .? .3 10 
168 34 .E .?? .5? .X .O4 .14 .?? 0 

I77 50 .E 1.N 1.95 .I? .?5 , I 3  .?? 1 
? I t  Q55 -02 1.1 1.16 1.19 .04 . l 3  .?b 5 

124 45 .$? .?3 .35 .03 .I5 .?? 12 
1?4 42 .O? .?5 .99 1.91 -04 .17 .3b 11 
1B4 31 .C? .id .63 .8? .03 .?! .?4 ? 
338 57 .O? 1.15 1.25 .?7 .?It ,15 .46 13 
171 47 .O? 1.95 .83 1.2 .03 .15 .31 5 

230 b t  .03 1.55 .si 1.77 - 0 3  , l 5  .21 b 
XI? 102 .03 1.tl 1.17 1.78 .03 .!? .31 9 
203 39 .0? 1.58 .7: 1.6 .C? .?2 . 2 $  3 
173 52 .O?  l..57 .56 1.45 .0? .I4 .33 1 1  
1 1 1  37 .O? .? .48 . 5  .03 . I d  .13 12 J 

9 

3 
2 
2 
& 

2 

2 
2 
5 
4 
2 

3 

3 
2 
? 

2 
2 
I 
2 
h 

3 
4 
6 
4 
2 

5 
2 
6 
2 
2 

2 

1 
L 

a 
b 

1 i 

C 

CR IW? 

I2 2 
13 ? 
11 2 
11 2 
15 ? 

14 ? 
I?  2 
11 2 
? ?  
9 3  

1 1  2 
18 -2  
9 1  
12 1 
5 2  

11 2 
11 1 
I t ?  
1c 2 
39 2 

15 2 
13 2 
9 3  
11 2 
7 2  

7 2  
9 3  
7 3  
10 I 
7 2  

16 5 
2b 3 
12 ? 
10 2 
4 2  

E? 

11 
9 
10 
1 1  
10 

10 
10 
10 
? 
? 

10 
I ?  
1 1  
11 
10 

10 

11 
12 
1Q 
11 

10 
10 
11 
11 
11 

16 
14 
1 1  
13 
12 

11 
L l  
1 1  
14 
14 
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Git84g 2 2 4  Z5 '02 1.23 .?4 .W .Q3 .13 .2? 12 112 ? 2 i2  
el;,,, 131 M .c: l.! 1.19 .88 .33 .1B -32 7 2 1G 2 13 

51 1?00 109 E5 - .31 1.35 1.37 .% .01 .13 -31 15 1 8 2 !? 

511902 R? 71 .I?? .?1 1.16 .? .82 .16 .23 2 7 5 1 11 
511701 53 34 .oi  1.23 .5 .si .or .I? .c 2 a 1 10 

51 1903 78 95 .(I? .55 .?? .31 .02 .17 .3!  4 10 9 1 I? 
51 1904 d i  .85 .56 1.21 .27 ,?2 .I5 .33  5 7 5 2 11 

511905 P8 36 .?3 . 7  .5? .?A .?I  .17 .2? 3 5 F 2 11 
51 1907 ?5 69 . a 0 4  a 5 7  1.91 . 27  .01 .14 .21 4 2 7 1 !l 

a i  . c- 

51 1905 E? 55 -03 .73 1.11 .35 .!I2 .13 .2? 3 8 9 1 12 

511903 175 31 .?? 1.1 .44  .75 . ? I  .16 .2? 4 2 11 2 12 
51 1994 193 50 .?? 1.42 ,?6 1.59 .03 .?8 . 3  6 2 17 1 11 
511410 214 $3 .?1 1.25 - 3 4  1.16 .C? .13 .32 4 3 14 2 12 
51 l ? l l  186 37 . .!I3 1.12 1.15 1 .?4 . 1 2 -  .2? 2 2 l? 2 11 
51 1912 182 55 -02 1.13 1.13 .?3 .?3 *14 .29  3 ? 14 2 11 

51 1813 
511414 
511915 
511916 
51 1917 

511913 
51 1?19 

511922 

51 1923 
51 1924 
51 1925 
51 1aqL 

511127 
ILL .  

511033 
511934 
511735 
51193s 
51 1937 

213 zz 1.05 .?a .?9 .os .E .25 3 2 14 2 IO 
282 21 .0? 1.56 .41 1.11 .O? ,09 .?4 5 ? 10 2 s 
2 4  46 -01 1.07 1.01 1.03 e93 .1E .25 5 2 11 1 18 
152 56 .01 1.29 .93 1.03 .83 .1? .?4 4 4 23 2 10 
1c9 3-5 .Q3 .SI .61 .1 .Q? .?I  .3b 3 I1  P 2 10 

71 151 .05 .b: 2,37  -33 .?2 .17 .3? 3 18 3 1 11 
11.5 74 .?? 1.13 .?? 1.25 .03 .12 .?? 10 5 11 3 14 
161 b4 ,01 1.37 .37 1.36 .03 .13 .27 8 9 15 3 13 
220 98 .0? 1.26 1.75 l .? .?3 .?2 1 ?? ? 5 1 22 
171 52 .?3 1.53 1.01 1.53 ' 0 3  .23 .5$ 10 2 7 2 15 

225 17 .OS 1.75 .76 1.61 .04 .31 .39 7 2 7 2 13 
185 35 .0? 1.52 .51 1.24 .?4 .?1 .31 7 3 7 1 13 
225 36 .OS .9  .52 .t7 .?4 . I ?  .22 7 18 5 2 13 
124 51 .03 .3? .?5 1 . ? 4  -18 .?l 7 8 10 4 11 
177 31 ,02 .98 .A2 .T3  .?2 .13 .35 7 2 7 2 15 

215 15 .01 .31 1.12 .53 .02 . i 3  .51 12 2 9 2 19 
201 48 .0? .?b .85 .79 .?3 .1? .?A 5 3 9 2 l(I 
213 52 802 1.05 1.13 1.01 .?3 .13 .z5 b 2 17 2 ? 
?!5 65 .?3 1.1 1.08 1.95 .?3 .1 .25 5 1 18 2 9 
227 52 .Q3 1.22 1.1 1.25 .!>? *G7 .j 5 2 18 2 10 

?QG 76 .Q3 1.22 1.75 1.25 *03  .Q? '4 10 I 12 2 13 
275 54 .03 1.12 1 1.14 .?3 .!? .4 13 2 11 2 !3 
122 71 .?? . 7 7  1.17 . 7 5  .03 .18 - 4 4  I ?  2 3 2 15 
147 40 .02  1 .55 .65 , ? 3  . !3 .? 2 2 5 2 8 
107 39 ,02 1 . 3  .71 .05 .C2 .1 .?5 11 2 11 3 12 



4 6-. 

37 35 .O? 1.15.41 .a3 .E .14 .23 3 5 
1;: 48 *$? 1.2 .5! .?7 ,?3 .OS .2  5 2 
23 ! 3 - -  .03 .61 .23 .17 . O t  .14 .25 11 5 
L2 23 .01 .65 .2? .11 .01 .15 .21 5 4 
lb6 55 .0? 1.05 1.12 .99 .c5 .?2 .24 4 2 
-7 

147 51 .02 2.01 1.36 1.74 .04 ,126 . 2 b  7 5 
115 50 ,? I  1.55 1.93 1.31 .os .06 .21 9 7 
95 42  .?I 2.04 .47 1.31 .03 ,?? .2? 7 3 
53 30 ,?2 1.15 .3? .8 .?1 .:= e 1 7  9 5 
90 34 .02  2.13 . 7  1.56 .:?? .I! .?3 9 5 

59 39 .02 1.53 .3? .7  ' . a 3  . I  . 2  7 2 
l b 4  21 .C! .99 .3b .33 -01 -14  .4 9 2 
140 3b ,02 1 .79 .52 s o 2  .12 .?1 6 2 
190 25 .?? 1.24 ,111 1.12 .03 .14 . 21  5 2 
172 71 .O? 1.32 1.07 1.36 .04 .07 .23 5 2 

156 72 .O? 1.22 1.15 1.21 .?4 .?8 .?? 7 2 
1!3 44 .03 .36 . 72  -67 .E . I 1  .?1 9 1 
?5 41 .04 .72  . 5  .13 . 3 3  .15 .I5 5 10 
1!3 56 .95 1.02 .71 .95 -05 . I 2  .25 10 2 
100 52 .C5 .73 1.03 .5 .03 . I 4  .35 13 7 

139 64 .0? 1.39 1.17 .8? .02  .14 .33 13 10 
71 b3 .02 .98 1.12 .5 .?2 .17 .35 11 4 
31 42 .!)4 .73  .? .23 ,02 .19 .: 7 10 
77 33 .05 .5? .1 .ll .O? .16 .?9 7 11 
90 41 .?4 .55 .51 .13 .01 .17 .37 7 3 

-u ZR in: CE? 

5 4 11 
5 5 
1 3 13 
3 2 ;  
7 2 3  

47 4 10 
31 3 11 
4 1 11 
1 2 13 
3 1 11 

5 2 12 * 1 12 
7 2 11 
9 2 11 
15 3 10 

15 3 I ?  
11 2 12 
7 1 I1 
13 2 14 
3 2 14 

6 2 14 
7 2 13 
11 2 11 
3 1 15 
12 3 24 

16 2 13 
7 2 14 
9 1 10 
5 1 11 
4 '  1 19 

3 2 12 
b 2 15 
4 1 14 
4 2 15 
a 2 IOU 

2 2 3  
2 2 12 
2 2 t?  
2 j 12 
26 4 9 

, 
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51 1981 
51 195? 
511783 

51 1984 
51 1995 
511985 
511937 
5 1 1938 

5 1 !?8? 
5 1 1??0 
51 199 1 
51 1592 
51 1993 

511954 
51!??5 
51 1995 
51 1??7 
5t 1993 

51 1939 
511012 

43 51 .03 1.1 .84 .53 .E .1 .!i 5 8 4 3 IC 
48 3 .03 1.09 .73 .54 .Ob .l: .13 b 7 4 3 19 
51 34 - -  a 4 3  n 8 4  .I7 . Z b  .05 e 1 4  -15 5 4 !3 4 9 
61 ?? .0? .8S .51 .53 .c4 .14 .15 5 5 9 4 9 
I? 30 .O? .b3 .54 .?? '04 .08 .1b 5 3 10 4 19 

37 37 .03 .3t .75 834 ,05 .09 ,13 5 11 3 3 e 
A 51 .02 1.01 .b5 .51 .05 .15 .14 5 b 4 3 ? 

103 73 .0? 1.21 .8 . 7 4  .?4 ,13 . ? f  ci 4 8 2 3 
99 31 .03 1.3 . ? 4  # ?  ,$I .07 .21 5 5 7 3 9 

cc 

j? 47 .E .3e .54 .54 .04 . I  . t ?  5 5 J 3 .  8 

101 74 .03 1.24 -71 . A ?  .03 ,C.i .!8 7 5 i 3 ? 
106 54 .03 l.?? -55 .81 .?4 .C9 .?1 7 2 10 4 8 

51 87 .03 1.32 .?? .99 .Q? .05 .18 5 4 5 3 9 
72 204 .02 1.S? .?l .?7 '04 .lS ,?5 7 2 5 3 13 

73 43 .o? 1.08 . h i  .hi .04 .07 . i 4  5 4 7 J a 

43 33 -02 .33 .56 .37 .05 .07 .15 7 3 5 3 9 
37 52 -02 .97 .35 . 4  8 0 4  .05 .l? 5 5 I 1 4 
41 39 .03 .83 .31 .33 .03 .05 .lo, 4 5 5 2 7 
?7 51 .03 1.15 .91 .79 ,CZ .QB .? 7 T J 3 8 
50 3? .Q? !.I1 .74 . s i  .03 ,135 .I5 5 4 9 3 Q 

84 13 .03 1.28 .7?  .8? .C? .05 .17 5 5 6 4 9 
55 31 .?? .5? ,33 .?b .OS .O? .1? ? 3 3 2 15 
152 54 .?? . 7 ?  !.E .? .03 .15 - 2 5  1 1  4 5 2 10 
128 35 .n2 1.06 .57 .54 .03 .12 .?3 11 ? l? 1 13 
207 4! .O? , ? 5  .53 .$j .03 .11 .?$ 7 b 2 10 

171 31 .C3 1.05 .3? 1.27 .03 .O8 .?7 7 7 26 2 10 
52 158 .O2 . 4 4  5.01 ,75 .OS .ng .? ? 4 4 1 7 
36 137 .0! .?? 3.27 . 7  .02 .1 .?l 7 3 4 1 4 
?3 57 .I? 1.34 .58  .5 . 1  .16 .!? 11 13 5 3 11 
105 1?4 .l? 1.45 1.15 .bb .Ob .16 .l? 3 10 4 4 9 

114 51 .11 1.38 .77  .8 .13 .; .11 10 I 1  t ?  5 10 
207 53 ,:?l 1.45 . 8 2 .  1.55 -03 .1? .28 12 2 17 2 3 
225 4: ,31 1.21 .93 1.25 .03 .12 .25 14 2 15 3 ?? 
319 43 .Q1 1.35 .8b 1.43 .OS .15 .?3 16 2 15 3 1.j 
228 58 a 0 1  1.24 1.03 1.34 .04 .!3 .35 18 4 17 3 17 



48. 

511793 lo? 48 .01 1.15 .55 .78 .04 .13 .1? 12 5 7 5 8 
51 1794 107 4 4  .Ol 1.05 ,5? .A3 .03 .07 . 2  E ? T 5 8 
5!1795 91 44 .01 .!? .55 *48 .03 ,14 .1! 12 2 I! 5 9 
51 17?b 111 23 .?l  1.05 .56 .8 .01 .35 .23 11 3 ?? 8 11 
511??7 . 115 29 .01 1.02 . 4 ?  ,91 .1?3 . 3  . l b  9 3 23 7 10 

51 17fi  117 58 -01  1.1 .53 -99 .?5 .33 .16 12 3 20 8 19 
51 1799 99 22 .01 1.05 .5t .75 .05 .E .15 10 2 19 5 11 
5 1 1900 51 29 -01  1.04 .3S .52 .?b -13 ,11 11 3 11 4 13 
511801 . 52 25 .01 .82 .b4 .?7 .OS . I5 .13 8 5 I?  3 9 

57 l? - 0 1  .77 .54 .43  .05 .11 .13 8 ? 14 4 7 r t  ;llL3?2 

511303 82 43 -01  1.11 . 5  .?? . l  -34 . l Z  9 2 14 3 5 
51 130.1 99 29 .01 1.12 ,57 .7? .?3 a34 .13 9 2 17 9 7 
511805 95 35 .0i 1.13 .58 .78 .?? . 4?  ,14 3 5 17 1 ? 
51 1318 91 39 .0l 1.2 . 7  .18 .05 .13 .17 7 2 ? 1 5 
511919 123 52 .@I 1.25 .55 .71 -04 .?? .18 T 6 4 5 ? 

511320 144 50 .?1 1.2 .4b .86 .Q4 .2b .?1 5 5 2 5 3 
.511!O6 162 30 .01 1.15 .51 .,91 .07 .34 .15 9 2 13 4 11 

a;1"?7 
90 27 .Ol 1.1 .b .8 .07 .31 .1? 9 2 13 3 5 

808 93 21 .01 1.07 .55 -78 .07 .?1 .14 9 2 1s 4 10 
51 18% 91 33 .01 1.21 .b .3! .07 .?? . 1Z  9 3 15 4 8 

51i810 
511312 
511913 
511811 
511315 

51!341 
51 1321 
51 I922 
51 1831 
51 1532 

IC? 17 .Ill 1.22 .49 .36 .?4 . 24  .14 3 4 18 5 ? 
7: 20 -01 .35 .5? .Ai e05 . 2  -13 ?J 1 13 2 5 
30 23 .Ql 1.02 .5E .8 .0? .la . I 4  9 2 15 3 7 
52 25 .01 .36 .55 .?? .05 . I  . I?  9 4 e 3 g 
85 53 .?1 1.22 .90 -52  .?I .07 .?I  9 9 5 3 9 

73 25 .?I 1.01 .49 .55 .05 . I t  .13 9 4 11 & b 
I !  31 .01 .89 .5? .51 .04 .23 .15 5 4 lI? 5 5 
91 ?? .O! .93 .55 .5? .?? .2? .15 4 b 5 ? 3 
lr)8 80 ,fi1 1.09 .75 .E? .n5 .39 5 7 12 4 6 

-- 

100 57 .a i  1.1 .si .a3 .c5 .15 .?E 5 3 13 4 9 
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120 65 .01 1.02 .76 .?3 .45 .3! .I9 7 2 28 5 11 
l is23 117 55 .0: 1.15 .?3 .72 .31 .17 .?1 4 3 4 b 11 

&,, 4.j - -  ,g: 1.46 i.59 :.I?& .?? ..:.I .2j 5 12 31 1 5 511824 
51 1325 l?? 57 .O1 .?i .7? .75 .?5 .2L .?l 4 l? 5 4 5 
51 1825 93 67 .01 1.05 .71 .83 -04 .25 .19 5 1 3 4 5 

r= -r. 
# l3.T 

511827 104 55 ,01 .?A .75 .?? .05 .18 .?L b 3 15 5 9 
511823 87 154 .91 1.63 1.39 1.52 .05 .?I - 3 2  7 3 4 4 3 
51 182? 164 48 .O1 .?5 .75 .59 .04  .19 .19 4 '5 I t  5 1 
511930 102 30 .Of ,b4 .39 * 4 ?  .?4 . l ?  .I6 7 2 13 5 8 
511334 105 3b .O1 .a? .A? .? .05 .3? .18 7 3 21 b ? 

513835 100 35 .01 .? .5? .84 .?A .:a .16 b 2 21 9 11 
51 1335 95 53 .Ol .72 .5? .b .04 .25 - 1 5  b 5 17 5 11 
51 1937 75 33 .01 . ? l  8 7  .73 8 0 5  -35 .? 7 5 12 5 11 
511818 140 51 .?I . 3  .b .5? .?4 . I5  . I ?  2 2 8 1 9  
511942 105 $3 .01 1.25 .5? 1.14 .Q5 .J$ .14 1 3 \ ?  4 7 

51 1943 
511843 

511946 
51 1347 

51 le35 

511958 
51183 

511949 

511350 
51 1851 
51 1852 
511855 
511854 

51 1955 
511355 
51 1857 
51 19s 
51 1037 

103 $4 .Ol 1.31 1.02 1.21 .94 .37 .37 e 3 15 4 10 
111 73 -01 1.35 ,?8 1.15 .E .45 .?? 5 5 11 3 5 
b? 37 .81 .93 . 5  .% .04 .42 .17 J 7 9 3 7 
89 48 .@1 *?a  .56 .9 * 0 4  .3 . lb  3 5 7 3 5 
100 62 .01 1.23 .73 .77 .?5 .23  . l b  3 3 7 3 5 

200 S I  .Q1 1.02 1.15 .7? .03 .09 .?2 5 3 9 2 13 
L117  LA c Llb .01 1.13 1.03 .?5 .?3 a 0 6  -15 6 12 10 2 10 
I S  b? .O1 1.13 .?? -75 .04 .0? .13 3 5 22 3 10. 
134 89 ,O2 1.24 1.09 1.1 .04 S O ?  a14 4 7 16 I 11 
223 73 -01 .?8 .c9 .hi? .?? . lb .15 2 2 lb 4 5 

IS5 70 .?1 1.15 1.27 -75 .?5 .15 .31 b 9 11 4 11 
I79 77 .GI 1.17 1.17 .?? .05 . l ?  . ? 1  4 3 12 3 7 
181 .57 .? l  1.89 1.08 .E? .Q5 .?? .?1 5 9 I ?  3 13 
?0? $1 .Dl 1.2 .87 1.1? .@5 .36 .13 3 4 14 1 10 
126 124 .?1 1.17 1.09 1.05 .0: .13 .I8 4 7 12 4 I? 

201 75  .01 1.1 !.36.38 .04 .13 .?? I 7 11 4 12 
135 25 .a3  1.17 1.31 -85 .Q4 . I ?  .?4  4 2 9 5 13 
20,: && .02 1.02 1.01 .53 .?3 . l l  .23 3 2 ? 2 11 
14; 49 .01 1-27 I.?'? !.15 .O? .09 .05 3 3 t b  5 7 
83 30 .04 1.11 . 54  .53 ,08 .37 . I5  9 5 l b  1 19 

, 

511033 ?4 10 .03 1.52 . @ 4  .?3  . ? l  -04 .25 2 2 1 1 3 
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Ex? LO RATION 
SERVICES 

_. MINEALOGY AND GEOCHEMISTRY 

534 ELLIS STREET, NORTH VANCOUVER, B.C., CANADA WH 2GB TELEPHONE (604) 929-5867 

Job #85-66 

. December 19th ,  1985 
Report for: Mark Rebagliati, 

B.P. Canada, Selco Division, 
700-890 West Pender St., 
Vancouver, B.C. 
V6C 1K5 

Samples : 
7 rock samples from Project 10130 for petrographic study. 
Samples containing substantial opaques were prepared as polished thin sections; 

- 
the remainder were prepared as conventional thin sections. 

Cross reference between svnple numbers and slide numbers is as fol lows:  

Sample No. Slide No. . Preparation type 
Polished thin section 

11 

11 

511-038 85-214X 
-932 215X 
-933 216X 
-905 217X Thin section 

Tnin section -953 218X 
-017 219X 
-823 220x 

I 1  

1 1  

Surinnary: 

(latitic) composition. 

with phenocrysts of mafics and sericitzed plagioclase in a felsitic groundmass of 
K-feldspar. 
is a proininent accessory. 
in 953. 

Tne suite is made up of quartz-free alkalic igneous rocks of monzonitic 

Tne least altered examples are 511-818 and 953, which are fine-graineh porphyries 

The mafics are dominantly amphibole in 818 and pyroxene in 953. Apatite 
Disseminated opaques are mainly pyrite in 813 and magnetite 

The suite includes examples of several distinct types of alteration. 
One is characterized by veining, breccia filling and pervasive replacement 

by carbonate, with quartz as an associated component of the veining phase. 
exhibiting this feature are 511-017 and 905. 
alteration type. 

structurally controlled replacements of magnetite. 
As'sociated minerals are chlorite, epidote and, possibly, K-feldspar in 932, and 

samples contain minor pyrite and chalcopyrite, but this is not clearly associated 
with tne magnetite alteration. 932 is very rich in K-spar and, hence of syenitic 

Samples 
Sulfides are not associated with this 

Another alteration type is characterised by irregular permeations and nicro- 
This is found in 511-932 and 933. 

0 biotite, apatite and possibly pyroxene in 933. Quartz is notably absent. These 



52 .  
- 2 -  

rather t'nul latitic composition. A pzrt of this K-spzr could be of metasomatic 
origin, 

The remining s-le of fie suite (511-038) is also or' strongly K-feldspathic 
moreover, it is coarse-grained and apparziltly lacks associate3 composition; 

plagioclase and mfics. 
it is assumed to be a primary intrusive syenite. 

and veinlets of pyrite and chalcopyrite with quartz. Tne adjacent K-spar is strongly 
altered to a fine-grained, yellowish brown to sub-opaque, fibrous to compact material 
of uncertain composition (probably mainly sericite or biotite and clays). 

In the absence of specific evidence for a metasomtic origin 

It exhibits yet another type of alteration, associated with breccia fillings 

J.F. Harris Ph.D. 
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*le 511-953 (S l ide  85-218X) L4TITE E9iWHYXY 

Estimatsd m o d e  
K-feldspar 
P l a g  i o c  las e 
S e r i c i  te 
Clays 
Pyroxene 

. Epidote 
B i o t i t e  ) 
Chlo r i t e  ) 
Apat i te  
Sphene 
Quartz 
Carbonate 
Gpaques 

30 

30 

28 
6 
4 

trace 
trace.. 
trace.' 
trace 

2 

'Ihis is  a homogenous igneous porphyry cons i s t ing  of abundant euhedral phenocrysts 

The phenocrysts are dominantly of p lag ioc lase  and pyroxene. 
i n  a mic roc rys t a l l i ne  groundmass. 

p r i smat ic  form and a s i z e  range from 0.2 - 2 . h ,  with the p lag ioc la se  tending 
overall to be a l i t t l e  l a g e r  than the pyroxene. 
f o m  of coa lescent  c l u s t e r s  of smaller g ra ins .  

sericite, c l ays  and epidote.  

observed. 

c o n s i s t  of ragged cores of b i o t i t e  o r  c h l o r i t e  surrounded by f r inges  of granular  
ep idote  and fine-grained opaques. 
pyroxene o r  olive-brown amphibole. 
a l t e r a t i o n  of accessory amphibole. 

aggregate of K-feldspar of g r a i n  size 0.01 - 0 . 0 h  w i t h  a minor component of 
disseminated granules of mafic silicates and opaques. 
K-spar (microphenocrys t s )  are present.  

g ra ins  t o  l m m  i n  s ize .  

p y r i t e ,  genera l ly  c lose ly  assoc ia ted  with pyroxene. 

Both show euhedral 

Some of the pyroxenes are i n  the 

?"ne p l ag ioc la se  i s  rather s t rongly  and evenly altered to  very fine-grained 
The pyroxene is  a co lou r l e s s  t o  p a l e  green v a r i e t y  0 and is  genera l ly  f resh .  P a r t i a l  a l t e r a t i o n  t o  ep idote  and c h l o r i t e  is occasionally 

These mainly A minor proportion of s t rong ly  altered mafic phenocrysts occurs. 

Occasionally these con ta in  small remnants of  
In the main, they probably represent  the selective 

Tne phenocrysts are set i n  a f e l s i t i c  groundmass cons i s t ing  of an anhedral 

k r e  t iny  coa r se r  g r a i n s  of 
'Ihe K-spar is  unaltered. 

Apat i te  is  a prominent accessory,  as sparse ly  scattered indiv idua l  subhedral 

Opaques are c l u s t e r s  of equant anhedral/subhedral g r a i n s  of magnetite and minor 

?he rock is  c u t  by a h a i r - l i n e  veinlet of quar tz  and carbonate. 

This is  a similar type of rock to  511-818 except that the dominant mafic silicate 
i s  pyroxene rather than amphibole, and the opaques mainly oxides rather than p y r i t e .  
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S a l e  511-433 (Slide 85-216X) KTERED L4TITE FORPhTXY 

Est>%t& d e  
K- feldsp21 
Plagioclase 
Pyroxene 
Amphibole 
Biotite 
Epidote 
Chlorite 
Sericite 
Carbna t e 
Apatite 
Vagne t i t e 
Chalcopyrite 
Pyrite 

29 
22 
18 

7 
4 
5 
2 
2 
1 
2 
8 

trace 
trace 

Tnis rock consists of abundant euhedral phenocrysts, 0.2 - 2 . h  in size, of- 
plzgioclase,pyroxene and minor K-feldspar in a fine-grained felsitic groundmass of 
K-feldspar. 

The plagioclase is rather strongly pervasively altered to fine-grained mixtures 
of sericite, chlorite, epidote and carbonate. 
green variety) shows varying degrees of alteration to amphibole and chlorite. 
Scattered phenocrysts of biotite (sometimes with rutile inclusions and rims of fine- 
grained opaques) and rare olive-coloured amphibole are also present. 
are small grains of apatite. 

The groundmass K-spar is essentially unaltered. 
tiny granules (0.01 - 0.02m) of mafic silicates and magnetite,.' 

The rock is traversed by a network of wt.lat appear macroscopically to be 
magnetite-rich fracture fillings. 
contacts but are seen as linear zones of coarsercrystall izationand enric-ment of 
magnetite and associated biotite, apatite and lesser epidote, presumably representing 
introduction via incipient microfractures. 

an associate of the magnetite stockwork is a notable feature. 

may be related to the introduced phase or may represent primary glomeroporphyritic 
masses or possibly altered xenoliths. 

Chalcopyrite is a minor constituent of the introduced phase - chiefly in 
association with veinlets arid segregations of epidote. 
associated with the magnetite. 
grains which may, in part, be primary. 

skarnic affinities ( though carbonate is rare). 

The pyroxene (a colourless to pale 

Accessories 

It contains rather abundant 

In thin section these zones show no defined 

Tne clear association of coarse apatite (grains to h in size) and biotite as 

The magnetite zones locally include concentrations of granular pyroxene; these 

It is generally not  intimately 
Pyrite occurs as scattered, partially limonitized 

The association of mafic silicates and magnetite in this alteration suzests 
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Szmle 511-932 (Slide 85-215X) 

Estimatfd mOOe 
K-feldspar 
Plagioclase 
Serici te 
Amphibole 
Chlorite 
Epidote 
Apatite 
CarbGna t e 
Magnetite 
m i  te 
aalcopyrite 

48 
16 
2 
5 
6 
4 
2 

trace 
12 
4 
1 

This is a heterogenous rock in Fjhich original primary textures are overlain, in 
varying degree, by metasomatic features associated with concentrations of magnetite 
and sulfides. 

dominant constituent is K-feldspar. 
crystals (weakly sericitized), scattered prismatic amphiboies - sometimes partially 
altered to chlorite and epidute - and rather coarsely subhedral grains of apatite. . 

Some coarser X-spar grains look as if they may be replacements of original plagioclase. 

the coarser granular K-spar appears to be in the forn of veins and segregations 
asscciated with clumps of coarse, pale green amphibole, chlorite, epidote, magnetite 
and sulfides. 

coalescent grains with associated silicates as above, to a more dispersed,disseminated 
forn consisting of clusters and lines of grains in essentially unaltered host rock. 
The rock is cut by a few wispy veinlets of chlorite and epidote, but overall there 
is no clear fracture control to the mineralization. 

The host rock appears to be a porphyritic monzonite or syenite i n  d-tich the 
Accessories consist of euhedral plagioclase 

'Lhe K-spar ranges from finely granular, felsitic to coarser, porphyritic. 

A proportion of the K-spar in this rock m y  be of secondary origin. Some of 

The opaques form irregular impregnations ranging from coarse patches of 

Magnetite is the principai opaque constituent, but pyrite and Chalcopyrite 
are significant accessories - the pyrite as clumps and individual subhedral grains, 
mainly separate in the host rock, but also intergrown with the magnetite; and the 
chalcopyrite as tiny disseminated flecks in the silicate host, and scattered small 
pockets with magnetite and pyrite. 



K- f e l d s F  22 
Plag ioc lase  15 

25 S e r i c i t e  ) 
Clays  1 
Carbonate 30 
Quartz 5 
Apat i te  . . 1  

P y r i t e  2 
Epidote trace 

This i s  a porphyr i t i c  rock of morizonite ( i a t i t e )  composition, extensively 

"ne o r i g i n a l  rock type c o n s i s t s  of abundant euhedral p lag ioc lase  phenccrysts, 
veined and pervasively altered. 

0.2 - 2 . h  i n  s i z e ,  i n  a fine-grained f e l s i t i c  groundmass of K-feldspar. 
p lag ioc lase  is  rather s t rongly  and-evenly s e r i c i t i z e d  and the K-spar groundmass a lso 
shows a brownish t u r b i d i t y  poss ib ly  representing pervasive a r g i l l i z a t i o n .  
of very fine-grained epidote and opaques a lso occur disseminated through the ground- 

The 

Traces 

mass. 

Tne rock  a l s o  con ta ins  numerous subledral  patches of carbonate  which may be 
centres of replacement a s soc ia t ed  with the  f r ac tu r ing  and a l t e r a t i o n ,  o r  may 
represent t o t a l l y  replacedmafic silicates, although no recognizable remnants of 
pyroxene o r  hornblende are seen. 
pseudomorpnous forins of a pr i smat ic  a s r e g a t e .  
of lamellar sericite/rutile Fihich probably r ep resen t  altered b i o t i t e .  

disseminated granules of p y r i t e ,  0.1 - 0.5m. 

One large patch of carbonate c l e a r l y  shows the 
Tnere are a l s o  a few small g r a i n s  

Accessories are scattered g r a i n s  of subhedrai a p a t i t e  to ,Pm i n  s i z e ,  aEd 

Tne rock i s  c u t  by several (sub-parallel)  d i r e c t i o n s  of v e i n l e t s  of sparry 
carbonate and qua r t z ,  i n t e r g r o m  i n  various proportions. A c e n t r a l ,  i n t ense ly  
altered zone shows s t rong  pervasive a l t e r a t i o n  t o  carbonate and sericite which tends 
t o  o b l i t e r a t e  the primary igneous tex tures .  

Tne s u l f i d e s  i n  this rock are not  apparently assoc ia ted  with the carbonate/ 
quar tz  veining and a l t e r a t i o n  bu t  are of primary o r  d e u t e r i c  o r ig in .  
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LATIE PORPHYRY S m l e  511-518 . (Slide 85-22OX) 

&t&t& &e 

K- E2 iclspr 
Plzgioclase ) 
Sericite ) 
Clays 1 
Amphibole 
Epidote 
Biotite 
Apatite 
Sphene 
Pyrite 
Linoni te 
Magnetite 

35 

33 

17 
5 
3 
1 

trace 
2 
1 

trace 

This is a homogenous, porphyritic igneous rock, with rather even-sized 
phenocrysts of plagioclase and mafic silicates randccrdy distributed through a fine- 
grained groundmass of K-feldspar. 

plagioclase. These are euhedral, occasionally zoned, and typically rather strongly 
and evenly altered to compact masses of very fine-grained sericite, clays and 
epidote. 

prismatic grains of similar, or somewhat smaller size to the plagioclase. Occasionally 
the amphibole is intergrom with rather scrappy looking brown biotite, which also 
forms a few phenocrysts in its own right (sometimes with hexagonal inclusions of 
acicular rutile). 
of amphibole. Tne amphibole itself may well be a reaction product from original 
pyroxene though no remnants of that mineral survive. 

scattered grains on its own. 

The most abundant phenocrysts, ranging in size from 0.2 - 2.5mm, are of 

'Ihe mafics are mainly a rather pale green amphibole which forms somewhat ragged 

Tie biotite has probably developed as a late magmatic alteration 

Some amphibole graim show replacement by granular epidote, which also forms 
Minor sphene is associated with the mafic silicates. 

Apatite forms scattered individual subhedral grains, often surprisingly coarse- 

Opaques are principally pyrite, as randomly disseminated indivi.duals and 
grained (to 2mm) for an accessory. 

clusters of irregular, sometimes poikilitic grains, 0.1 - 0.5rnm in size. 
commonly more or less limonitized. 
the pyrite. 

They are 
Traces of magnetite are locally intergrown with 

The groundmass of the rock consists of hocmgenous, fine-grained, felsitic to 
feathery-textured K-feldspar. 
size and a few euhedral microphenocrysts of R-spar are present. 
contains a minor proportion of evenly distributed tiny (5 - 20 micron 7 granules of 

Occasional small clumps of slightly coarser grain 
The roundmass 

- -  
mafic silicates and opaques. The K-spar is unaltered-. 

- 
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S m l e  511-038 (Sl ide  85-214X) MDTRAL,IZED~ AL'EED ,C?lXTE(?) 

Estimted m o d e  . 

K - f e l d s ~  25 
0 

S e r i c i  te ) 
Clays ) 20 
B i o t i t e  ) 
Quartz 5 
Fyri te 45 

. Chalcopyrite 5 
Nagnetite trace 

Tnis is  a s t rongly  a l t e r e b r e c c i a t e d  rock of uncer ta in  o r i g i n .  
'Ihe apparent h o s t  is  a coarse-grained (0.5 - 5.Chm) anhedral aggregate of 

monomineralic K-feldspar (or thoc lase) .  
( i n t r u s i v e  syen i t e )  o r  a product of metasomatism cannot be asce r t a ined  f r m  the slide. 

The K-spar e x i s t s  as brecciated remnants veined and cemented by s u l f i d e s  and - 
accessory quar tz .  It shows variable degrees of a l t e r a t i o n  t o  a fine-grained, compact, 
sub-opaque t o  f ibrous  , t rans lucent ,  co lour less  t o  golden b r o w  material apparently 
composed of a mixture, i n  varying proportions,  of sericite, clays, secondary b i o t i t e  
arLd possibly leucoxene. 

i s  pervasive,  as rather evenly disseminated f l ecks  and i r r e g u l a r  patches,  o f t en  
showing a build-up adjacent t o  small l imon i t i c  v e i n l e t s .  Adjacent t o  the main zones 
of s u l f i d e  veining and replacement , and i n  brecciated fragments of  K-spar included 
within these zones, the a l t e r a t i o n  becomes more in t ense  and i n  m y  cases tne  K-spar 
is completely pseudonorphed by the brown, sub-opaque, compact f c m  of the a l t e r a t i o n  
prcduc t . 
minerals a s soc ia t ed  with the K-spar. 

areas of replacement. 

i n  the slide forns a "sandy" aggregate of close-packed ind iv idua l  rounded to  euhedral 
g ra ins ,  0.01 - 0.5m~ i n  size, i n  an i n t e r s t i t i a l  cement o r  matrix of quar tz .  Locally 
the p y r i t e  g ra ins  coalesce to  form semi-massive, sometimes lamel la r -s t ruc tured  
patches. 
the p lace  of quar tz  as the 

form. 
is r e l a t i v e l y  much more abundant, forming v e i n l e t s  and angular segregations t o  1 o r  
a i m  i n  s i z e  as w e l l  as granular  intergrowths with p y r i t e  on the scale 0.2 - 0.5m. 
L o c a l l y  the cha lcopyr i te  appears t o  rep lace  the  p y r i t e  bu t  o v e r a l l  they are prGbably 
e s s e n t i a l l y  contemporaneous. Tnis style of minera l iza t ion  i s  accmpanied by only 
very minor quar tz  gangue. 
brownish sericitic a l t e r a t i o n  are developed i n  the K-spar ad jacent  t o  the s u l f i d e  
veinlets . 

Whether this is  an o r i g i n a l  primary t ex tu re  

In  the  least brecc ia ted  ana mineralized c e n t r a l  area of K-spar the a l t e r a t i o n  

There appear 

The s u l f i d e s  f i l l  breccia cracks  and angular pockets, and a l s o  form extens ive  

P y r i t e  is the  dominant s u l f i d e  arid i n  the most ex tens ive  area of minera l iza t ion  

t o  be no assoc ia ted  mafics (o r  altered forms thereof )  o r  accessory 

Quartz is the only associated gangue product. . 

A few patches o r  Fjockets of cha lcopyr i te  occui',where this mineral takes 
cement" to the  p y r i t e  granules.  

A t  the o ther  end of the s l i d e  the mineralization exhibits a somewhat d i f f e r e n t  
It is  a c m p l e x  of veins and breccia-controlled pockets i n  which cha lcopyr i te  

Traces of magnetite are present .  Strong ha los  of the 
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S m l e  511-017 (Sl ide  85-219X) 

K- f e ldspa r  
S e r i c i t i z e d  p lag ioc lase  
Apatite 
Carbonate 
Quartz 
Limonite 
Fyri  te 

12 
8 

trace 
50 
28 
2 

.trace 

' I t t is is  an in tense ly  alter& rock. 
R m a n t s  of ht-tat was presumably the o r i g i n a l  rock type are recognizable a t  

both ends of the slide. Tnis c o n s i s t s  of a granular  intergrowth of K-feldspar and 
p lag ioc lase  of g r a i n  size 0.1 - l.0nun. 
s t rongly  altered t o  fine-grained s e r i c i t e )  tends t o  form euhedral p r i sma t i c  g r a i n s  
and the K-spar ( f r e sh )  t o  c o n s t i t u t e  the i n t e r s t i t i a l  o r  matrix phase. However, 
t he  lat ter is  n o t  the-even f e l s i t i c  groundmass-of the porphyr i t i c  monzonites o r  
l a t i t e  p r p h y r i e s  h i c h  make up much of this s u i t e .  Rather, i t  forms an aggregzte 
of elongate,  subhedral/euhedral, p r i smat ic  g ra ins  similar i n  s i z e  t o  'the p lag ioc lase .  
Another d i f f e rence  from the  po rphyr i t i c  monzonites i s  the  apparent l ack  of mafics. 
'Ihe only cons t i t uen t  o the r  than f e ldspa r  appears t o  be scattered g ra ins  of accessory 
apa t i te . 

Tne p lag ioc lase  (h&ich i s  evenly and r a t h e r  

TnLs leuco-monzonite is  s t rong ly  f r ac tu red  and veined by carbonate; some true 
brecc ia t ion  with displacement of fragments is  seen marginal t o  the c e n t r a l  zone of 
i n t i n s e  a l t e r a t i o n  and the  f r a c t u r i n g  grades i n t o  s t rong  granula t ion .  

f ea tu re  absent from the  core  zone of quartz/carbonate a l t e r a t i o n ) .  
hiether this i s  a tjeathering e f f e c t ,  perhaps enhanced by the 'ox ida t ion  of spa r se ly  
disseminated s u l f i d e s ,  o r  whether this is a d i f f e r e n t  type of carbonate to  that of 
the c e n t r a l  zone. 

Tne carbonate i n  these  f r a c t u r e d h r e c c i a t e d  areas i s  s t rong ly  Limonitized (a 
It i s  unclear  

The c e n t r a l  zone c o n s i s t s  l a rge ly  of fine-grained carbonate with quar tz  as 
spar ry  pockets and in t imate ly  intergrown che r ty  material. Remnants of ve ins  and 
fragments of qua r t z  and carbonate and of the K-spar/plagioclase host-rock are present  
i n  t h i s  zone and i t  is  c l e a r l y  the locus of complex shearing and b recc ia t ion  and 
s t rong  metasomatism. 

There appears t o  be no s u l f i d e  o r  oxide minera l iza t ion  assoc ia ted  with this 
phase of a l t e r a t i o n .  
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APPENDIX 5 

TRENCHES - 1985 LITHOGEOCHEMISTRY 
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STATEMENT OF COSTS - PHIL 13 CLAIM GROUP 

__ 

ANALYTICAL COSTS 

244 Rock samples - Au + ICP @ $13 
Computer Processing @ $2.00 
Geochemist - 2 days @ 102/day 
Shipping 

TOTAL 

FIELD LABOUR COSTS 

Project Geologist (R. Meyers) 
(July 21-30, Sept. 8-10, 14,l I 

Sept. 30 - Oct. 4 )  2 3  days @ $14l/day 

$3,172.00 
488.00 
204.00 
250.. 00 

$ 4,114.00 

, 23-2 
$3,243.00  

Geological Assistant (R. Diment) 
(July 21 - Aug. 4) 1 4  days @ $55/day 

Geological Assistant (G. Campbell) 
(Sept. 8-26) 19 days @ $73/day 

F i e l d  Assistant (C. Nichols) 
(Sept. 8-30) 23 days C! $62/day 

Geological Assistant (G. MacKay) 
(Sept. 14 - Oct. 14) 31 days @ $88/day 0 
Geological Assistant (J. Cullen) 
(Oct. 1-14) 14 days @ $75/day 

Geologist (R. Lane) 
(Oct. 1-14) 14 days @ $94/day 

Supervisory Visits (C.M. Rebagliati) 
(July 29, Oct. 2-3) 3 days @ $200/day 

TOTAL 

ROAD CONSTRUCTION - 5 km 4-wheel drive road 
BACKHOE TRENCHING - (690 metres) 
(includes mobilization charges) 

770.00 

1,387.00 

1,426.00 

2,728 .OO 

1,050.00 

1,316.00 

600.00 
$12,520.00 

$13,333.00 

$ 6,272.00 
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STATMENT OF COSTS - PHIL 13 GROUP Cont'd. 

CAMP COSTS 

141 mandays @ $50/day 
(includes all food & lodging & equipment) 

Vehicle Rental & Operation 
45 days @ $100/day 

$ 7,050.00 

$ 4,500.00 

Travel Expenses 
4 return airfares (Van.-Prince George) 
@ $282/person $ 1,128.00 
Hotel & Meals, 6 men, 2 nights @ $ 5 0  

TOTAL 
600.00 

$ 1,728.00 

MAPS & REPORT PREPARATION 

Geologist (R. Meyers) 4 days @ $14l/day $ 564.00 
Drafting - 10 hrs. @ $18/hr. 180.00 
Materials 100.00 

TOTAL $ 8 4 4 . 0 0  

APPORTIONMENT OF COSTS ' 

3 YEARS APPLIED TO CHUCHI 1 & 2 CLAIMS = $7,800.00 

NON-PHYSICAL WORK APPLIED TO PAC - $30,756.00 



91. 

APPENDIX 6 

STATEMENT OF QUALIFICATIONS 
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_. 
STATEMENT O F  QUALIFICATIONS - C.M. REBAGLIATI 

I ,  C.M. R e b a g l i a t i ,  of V a n c o u v e r ,  i n  t h e  P r o v i n c e  o r  B r i t i s h  
Co lumbia ,  h e r e b y  c e r t i f y  t h e  f o l l o w i n g :  

1. T h a t  I a m  a r e g i s t e r e d  P r o f e s s i o n a l  E n g i n e e r  i n  t h e  P r o v i n c e  
of British Columbia. 

2.  T h a t  I h a v e  p r a c t i s e d  my p r o f e s s i o n  s i n c e  g r a d u a t i o n  f r o m  t h e  
H a i l e y b u r y  S c h o o l  of M i n e s  of O n t a r i o  i n  1966  and f r o m  t h e  
Mich igan  T e c h n o l o g i c a l  U n i v e r s i t y  i n  1969  w i t h  a B.Sc. degree 
i n  Geological E n g i n e e r i n g .  

3 .  T h a t  I a m  p r e s e n t l y  employed  by  S e l c o  D i v i s i o n  - BP R e s o u r c e s  
Canada  L i m i t e d  i n  V a n c o u v e r ,  B.C.  as S e n i o r  Geologis t .  

4 .  T h a t  I p e r s o n a l l y  examined  t h e  p r o p e r t y  t o  c o n f i r m  a n d  
e v a l u a t e  t h e  e x p l o r a t i o n  p rogram.  

R e s p e c t f u l l y  s u b m i t t e d ,  

C.M. R e b a g l i a t i ,  P.Eng. 

V a n c o u v e r ,  B.C. 
J a n u a r y ,  1986 
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STATEXENT O F  QUALIFIC.XTI@NS - R.E. MEVERS 
_. . 

B.Sc. (Hons . )  Geo logy  1974  - C a r l e t o n  U n i v e r s i t y ,  O t t a w a  

M.Sc. Economic Geo logy  1980  - M c G i l l  U n i v e r s i t y ,  M o n t r e a l  

Associate  Member of t h e  Geological  A s s o c i a t i o n  of Canada  ( 1 9 7 4 )  

Member of t h e  C a n a d a i n  I n s t i t u t e  of Min ing  a n d  M e t a l l u r g y .  

I h a v e  p r a c t i s e d  my p r o f e s s i o n  c o n t i n u o u s l y  s i n c e  g r a d u a t i o n  i n  

1 9 7 6 ,  as a Mine Geologis t  ( 1 9 7 4 - 1 9 7 7 ) ;  i n  Economic Geology 

r e s e a r c h  (1977-1979) ;  a n d  i n  m i n e r a l  e x p l o r a t i o n  J 1 9 7 9 - p r e s e n t ) .  
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STATEMENT OF QUALIFICATIONS 

J.L. G-VEL 

\ 

J.L. Gravel, M.Sc.A. 

B.Sc. Geology, 1979 
McGilL University 
Montreal, Quebec 

M.Sc.A. Geology, 1985 
McGill University 

,Montreal, Quebec 
* ,  

Member of Association of Exploration Geochemists. 


















