
Department of 

. 2788 



Page. 

ABSTRACT 1 

CHAPTER I - Exploration Work or the Property 2 

4.2.2. Structural Geology 
4.2.2.1. Photogeology 
4.2.2.2. Field Data 

1. Introduction 
2. The South Seas Property 

2.1. Location and Access 
2.2. Claims and Ownership 

3. Works Completed: Summary ~ ’ r #  

4. Geology 
4.1. General Setting 
4.2. Results 
4.2.1. Petrography 
4.2.1 .l . Guichon Granodiorite 
4.2.1 .2. Bethlehem Granodiorite 
4.2.1.3. Fine Grained Diorite 
4.2.1.4. Fine Grained Granodiorite 
4.2.1 .5. Plagioclc.,se Porphyrigs 
4.2.1 .6. Andesite 
4.2.1.7. Tertiary Volcanics 

2 
3 
3 
3 
6 
6 
6 
8 
8 
8 
9 

10 
10 
10 
1 1  
1 1  

1 1  
1 1  
1 1  

5. Magnetometer Survey 12 



Ta.ble o f  Contents Page -- 

6. Detailed Work on Selected Areas: 
Magnetism and Geochemistry 13 

6.1. South East Anomaly 13 

6.2. Western Anomaly 14 

6.3. South East Areas 
Scattering o f  Breccia. Boulders 14 

6.4. Claim MARS 2 16 

7. Mineralization 16 

8 .  IP Survey 17 

9 .  Percussion Drilling o n  the Northwest 
Showing 18 

10. Diamond Drilling 18 

11. Conclusion 

CHAPTER I1 

Appendix I - 
Appendix I1 - 
Appendix I11 - 

Appendix IV - 
Appendix V - 
Appendix VI - 
Appendix VII - 
Appendix VIII - 

Personnel Certificates 
Personnel and Dates Worked 
Cost Breakdown and Surveys o f  the 

Entire Property 
Cost Breakdown of  the SU-VENUS Group 
C o s t  Breakdown o f  the CN-MARS Group 
Cost Breakdown o f  the MOX Group 
Thin Section Study 
IP Survey by Tom GLEDH1LII, P.Eng. 

1 

~. . . 



L I S T  OF MAPS --- 

#[ Map # 1 Map o f  claims and grid map 1 "  = 500' 

Qll' 3/ # 1A 
& 3  # 2 Geology 1 "  = 500' 

&, .6; # 3 Magnetism 1 "  = 500' 

$ 6  # 4 Trenches: Geology and copper values 
kt/ # 5 Percussion drilling 

Anniversary map 

# 6A Diamond drilling May - June 1970 Am 

LIST OF FIGURES - 

&$ Fig. # 1 An extract o f  the aeromagnetic map 1 "  - 100' 
&q # 2A West anomaly: magnetism 1 "  = 100' 

# 2B West anomaly: geochemistry, topo- . 
1 "  = 1009 graphy 

& I \  # 2C West anomaly: detailed magnetism, 

81% # 3 A  S o u t h  East angle: magnetism 

4f chemistry, topography 

topography 1 "  = 2 5 '  

# 3B S o u t h  East angle: geology, geo- 

# 4 Scattering o f  breciia boulders in the 
southeast area: BILL 1 5  

L o c a ~ , i o  I? m v  ~ F p o Q ~ o F ~ e p e r t )  





- 

- 1  - 

,/- 

The work carried out on the South Seas property 

has been performed first by MOKTA (CANADA) LTD, for 

PECHINEY DEVELOPMENT LTD., the optioner of the claims, 

then by PECHINEY DEVELOPMENT LTPl. itself. 

The South Seas property includes a small orebody 

known as the Trojan Mine. This report deals only with 

the works carried out outside of the mine which is 

situated on the Crown granted group of claims. 

J.P. Guelpa, Geol. 
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2. The South Seas Property 

2.1. Location and Access 

The South Seas property is located in the 

Highland Valley, 18 miles east of Ashcroft. Access to 

the property is by 30 miles of paved road from Ashcroft 

and 3 miles of gravelled road. 

The property is 2.3 square miles and has an ir- 

regular shape. It is bounded to the west by South Forge 

Mountain and to the east by Bose Hill; the Trojan Creek 

crosses the property from North to South. 

The highest point o f  the property is 6 , 2 0 0 ' ,  the 

lowest one is 4,800',  so  that the climate, although re- 

latively dry, is pretty severe. The entire property is 

covered by a pine tree forest, easy to penetrate. 

2.2. Claims and Ownersha (see plan # 1 and # IA) 

The property consists of 94 claims: 24 Crown 

granted and 30 leased mineral claims which belong t o  

South Seas Mining Ltd. Besides the Crown granted claims 

they have been grouped into 3 blocks. 

J.P. Guelpa, Geol. 
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The following table lists claims, groups, record numbers 

and dates of expiration. 

CROWN GRANTED CLAIMS - --- 
Lot NO 

Bill # 1 5602 
Bill # 3 5603 
Bill # 4 5604 

Bill # 5 5605 
Bill # 6 5606 

Bill # 7 5607 
Bill # 8 5608 

Bill # 9 5609 

A J  # 1 
A J  # 2 

A J  # 3 
A J  # 4 
AJ # 5 
A J  # 6 

AJ # 7 
A J  # 8 
A J  # 1 FR 

5441 
5442 
5483 
5621 

5605 
5606 
561 7 
561 8 
5602 

BILL - A J  GROUP ------ ( 24 ) 

Lot No 

Bill # 1 0  561 0 

Bill # 1 1  561 1 
Bill # 12 561 2 
Bill # 1 3  561 3 
Bill # 14 561 4 

Bill # 1 5  561 5 
Bill # 16 561 6 

J . P .  Guelpa, Geol. 
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MINERAL CLAIMS 

Group: MOX 

Claim Name 
MOX # 1 
MOX # 2 
MOX # 1 Fr 

Group : SB-VENUS 

- Claim Name 

L I L  # 5 

L I L  # 7 
TOM FR 

L I L  # 7 FR 
SB # 1 
SB # FR 
SB # 2 
SB # 3 
OPAL # 2 FR 
MAT # FR 
BE # FR 
VENUS # 1FR 
VENUS # 2FR 

Group : CN-MARS 

Claim Name 
MARS # 2 
L I L  # 4FR 
CN # 1 
CN # 2 
CN # 3 
CN # 4 

CN # 5 
CN # 6 

(30)  

Record No 

41 874 

41 875 
22303 

Record  No - 
331 91 
26283 
43 143 
431 42 
23842 
23841 
23843 
23844 

43650 
43648 
44435 
44433 
44434 

Record NO 

751 99 
33190 
14849 
14850 
14851 
14852 

14853 
14854 

Expirat ion Date 
28.3.72 
28.3.72 

29.3.72 

Expirat ion Date 
14.3.71 

27.5.72 
6.6.72 
6.6.72 
8.6.72 
8.6.72 
8.6.72 
8.6.72 

26.6.72 
26.6.72 
30.8.72 
30.8.72 
30.8.72 

Expirat ion Date 
19.12.70 
14.3.72 

30.5.73 
30.5.77 
30.5.77 
30.5.77 
30.5.77 
30.5.76 

J .P.  Guelpa, Geol. 
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Claim Name 

CN # 7 
CN # 8 
MARS # 1 
MARS # 3 
MARS # 4FR 
MARS # 5 

,- 

3. Works completed: Summary 

Record No 

14855 
14856 
41 876 
41 877 
44436 
41 878 

Expiration Date 

30.5.77 
30.5.76 
28.3.76 
28.3.76 
30.8.76 
28.3.76 

- 
- Mapping and rock prospecting 
- Magnetic survey 
- Soil sampling 
- Trenching 
- Percussion drilling 
- Diamond drilling 

Blazing and flagging ofline line cutting 

4. Geology 

4.1. General Setting 

The South Seas property is situated on the Guichon Creek 

batholith, an intrusive granodiorite of some 400 square 

miles. This pluton is well known for its various orebodies, 

such as Bethlehem copper, Valley Copper, Lornex. 

The batholith has been recently studied by KE Northcote 

(B.C. Department of Mines) who distinguished phases (with 

intrusive contacts) and varieties (with gradual contacts) 

as follows: 

J.P. Guelpa, Geol .  
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Relatively old Intermediate age 

Hybrid phase Gump lake phase 
Quartz granodiorite Granodiorite quartz 

monzonite 

Highland Valley phase Bethlehem phase 
Guichon variety, Granodiorite quartz 
quartz diorite, grano- monzonite 
dior i t e 

Chataway variety 
granodiorite, quartz 
monzonite, Le Roy 
granodiorite, grano- 
diorite quartz mon- 
zonite 

Witches brook phase 
Variety A: grano- 

diorite 
Variety B: grano- 

diorite 
Variety C: grano- 

diorite, 

Relatively Young 

Bethsaida phase 
Quartz monzonite 
granodiorite, 
Gnawed Mountain Por-  
phyries, younger 
Bethlehem porphyries 
and associated intru- 
sive breccias, leu- 
cocratic dykes and 
irregular shaped 
bodies 

quartz mon- 
zorrlte, granite 

Bethlehem porphyries 

The copper orebodies are preferentially located near 

the contact Guichon variety - Bethlehem phase (Bethlehem Copper) 
and Bethlehem phase Bethsaida phase (Valley Copper) in an area 

transected by many porphyritic dykes. 

J.P. Guelpa, Geol. 

--- 



4.2. Results 

Plan # 2 is the geological map of the property. Detail 

mapping has been made difficult through the subcontinuous glacial 

overburden, however, two areas have allowed easier observations: 

- the area covered by claims SB 1 ,  SB FR, CN 6 

- the area covered by claims BILL and AJ 

To sum up: the surface o f  the property appears to be 

divided as follows: 

./- 

- Tertiary volcanics = 50 % 
- Undifferentiated Guichon batholith = 1 5  % 
- Area without outcrop = 35 % 

4.2.1 . Petrography 
4.2.1 . I .  Guichon Granodiorite 

The more widespread petrographic unit is 

the normal Guichon granodiorite (1 ) .  It is a light 

grey rock with green to black spots of mafic 

minerals. It is medium to coarse grained and 

equigranular. 

Two types have been studied in thin sections: 

one has been named "Grey Guichon" because of its 

darker colour (specimen PS/301); it appears t o  

be a slightly to moderately altered granodiorite. 

- 

J.P. Guelpa, Geol. 



- 9 -  

f -  

/-- 

- the other one is a leucocratic facies believed to be 

a differentiation of the normal Guichon (Specimen PS/305 

Under the microscope it shows a porphyritic texture and 

a slight evidence o f  cataclasis. 

In the northwest part of the property we have 

distinguised several zones inside the Guichon according 

to the macrostructural features of the rock and the mine- 

ralogical alterations: 

- Ouichon granodiorite with epidote filled fhures 
( 2 )  

- Guichon granodiorite with epidote and black ce- 
ment filled fissures and fractures ( 3 )  

- Guichon granodiorite strongly fractured with large 
dyke-like fillings of black cement up to one foot 
(4). The black cement obviously includes some 
tourmaline together with other hydrothermal mine- 
rals such as chlorite epidote. 

It commonly holds minor magnetite and sometimes 

fine scattered chalcopyrite. Stains of malachite are ob- 

served here and there. A pink potash alteration is wide- 

spread throughout zones (3) and (4). 

4 . 2 . 1 . 2 .  Bethlehem Granodiorite (Witches brook) 

This unit appears only in the north half of  the 

property and has not a large extension. It is a fine 

grained slightly porphyritic rock. 

J.P. Guelpa, Geol. 
. 

~ 
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The thin section study (specimen PS 304) shows 

that the composition is a quartz monzonite; the rock dis- 

plays sericite and clay alterations. 

4.2.1.3. Fine Grained Diorite 

A fine grained, suboophitic,dark coloured diorite 

appears as inclusion in the Guichon in the southeast and 

northwest parts of the property. It has not been studied in 

detail. 

4.2.1.4. Fine Grained Granodiorite 

A fine grained granodiorite believed to be a variety 

of the Guichon is found close to the northern boundary of the 

property. It has not been studied in thin section. 

4.2.1.5. Plagioclase Porphyries (brown porphyries on the field) 

A number of dykes o f  plagioclase porphyry has been 

found in different places on the property. The rock named 

"brown porphyry" on the field appears to be a dacite por- 

phyry whose plagioclases have been strongly epidotized and 

whose matrix has been chloritized (specimen PS/303) .  

J .P .  Gue lpa, Geol. 
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4 . 2 . 1 . 6 .  A grey blue, very fine grained rock is believed to be a 

dyke-like andesite, 

4 . 2 . 1 . 7 .  Tertiary Volcanics 

The tertiary volcanics have not been studied in 

detail bearing no interest as far as copper prospecting is 

concerned. 

4 . 2 . 2 .  Structural Geology 

4 . 2 . 2 . 1 .  Photogeology 

A photogeological study of the area has pointed 

out the existence of  a number of subcircular shaped struc- 

tures. Bethlehem Copper mine is situated on one o f  them and 

s o  is the Trojan Mine. Part of such a structure appears in 

the northwest area of the property on claims SB and CN 3; 

at last another small structure exists on claim MOX 2 around 

Salmo Lake. 

/- 

4 . 2 . 2 . 2 .  Field Data 

Only a few observations have been made on the 

field. However, 2 major structural trends have been observed: 

N35W and N55E. In  the northwest part of the property they 

are particularly obvious because of the black cement fillings 

We point out that the strike of zones (3) and ( 4 )  in the 

Guichon coincide approximately with one of these trends. 

Only a few faults have been seen on the field, the 

J.P. Guelpa, Geol. 
-8 --- main ones being: 
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- a fault between Guichon and Bethlehem facies in the 
northwest end of the property; this fault has been 
followed for 1000'. Minor stains of malachite are 
found along it; it strikes N155E. 

- a fault located 1500' south of the abandoned shaft of 

Highland mine; it strikes N95E. 

5. Mapnetometer Survey 

A magnetometer survey has been performed along lines pre- 

viously blazed and flagged; the lines were 400 feet apart and flagged 

every loo', making a grid o f  400' x 100'. 

The survey has been carried out with a fluxgate magneto- 

meter MF1. 

Fig. No 1 is an extract of  the aeromagnetic map showing the 

general setting of the property. 

Plan N O  3 (scale 1'' = 500') is a reduction of field maps 

previously established at a scale of 1" = 200'. 

A comparison between geological and magnetic maps shows 

that: 

- low magnetic areas correspond to the tertiary volcanic 
formation (less than +40j) 

high magnetic areas correspond to outcropping Guichon 
granodiorite (over -t-700d) 

- 

- mineralized occurrences are scattered 6wtside the 

J.P. Guelpa, Geol. 
-----L- ~ 
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above roughly defined areas, s o  that it is not possible 
to establish a more accurate relationship 

- two small dipole anomalies appear; one in the southeast 
corner of the property (South East anomaly), the other 
one in the west part of the property (Western anomaly). 

- a fairly wide area of magnetic low appears some 500' 

east of South Forge Mountain upon a drift covered area 

The two small dipoles anomalies have been subject to 

further examination consisting in: 

- detailed magnetometer survey 

- soil sampling 

6. ---- Detailed Work on Selected ---- Areas: Magnetism and Geochemistry 

6.1. South East Anomaly (see fig. # 3h, 3 B )  

The anomaly was surveyed according to a grid of 200' x 100' 

and soil samples were taken the same way. The positive area of 

the dipole anomaly corresponds to outcropping Guichon grano- 

diorite which is intersected by a dyke o f  plagioclase porphyry. 

The negative area coincides with a deep creek devoid o f  outcrops. 

The geochemistry has given readings higher than 100 ppm cu 

that seem directly related to the creek. 

Scattered everywhere a number o f  subangular boulders of 

mineralized breccia have been encountered. 



- 14 - 

Two trenches TRSEl and TRSE2 have been dug with a bull- 

dozer without reaching the bedrock except in TRSE2 where a few 

feet o f  plain granodiorite have been exposed. 

6 . 2 .  Western Anomaly (see fig. # 2 A ,  2 B ,  2 C )  

Detail magnetic survey according to a 200' x 100' grid 

at first and a 25' x 25 '  has given an accurate pattern of this 

anomaly. A negative axis corresponds to a thalweg trending 900 

(magnetic azimut). Geochemistry has yielded some high readings 

(over 800 ppm) along two axis trending northwest, one of them 

corresponding roughly to the magnetic low, and at the same time 

to a small thalweg. 

Two trenches have been dug. TRW#1 has widely exposed the 

bedrock and a rock sampling (horizontal channel sampling) has 

been carried out on both walls, each 10'. Three noticeable filling 

of black cement, a few inches thick, have been found in the countq 

rock consisting o f  normal Guichon granodiorite. The black cement 

is here strongly magnetic and some chalcopyrite is scattered in 

it, but the granodiorite itself is barren. The rock sampling 

has given results not exceeding .ol Cu (see plan # 4). 

TRW#2 did not reach the bedrock. 

6 . 3 .  South East Areas, Scatterinp of Breccia Boulders 
TEpandage du Sud-Est") (see fig.-- 

Thks area mainly located on claim BILL 15 but overlapping 

claim A J 6  shows a noticeable scattering o f  breccia boulders and 

J.P. Guelpa, Geol. 
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issome 1500' long and 1200' wide. A s  most of the boulders 

have subangular shapes, it has been believed that they could 

indicate another occurrence of mineralized breccia nearly. A 

soil sampling has been performed; results are indicated on 

figure # 4. 

Three trenches have been dug: 

- TRSE # 3 did not reach the bedrock 
- TRSE # 4 and TRSE # 5 were put across one small anomaly 

TRSE # 4 did not reach the bedrock. However, three vertical 

profiles have been realized by taking silt samples in each o f  

the 3 recognized levels in the glacial overburden. The results 

are listed below: 

CHANNEL 1 2 3 4 5 

TOP Level A 21 6 285 166 388 340 
Level B 198 181 188 175 198 

Bottom Level C 81 63 69 81 100 

It appears to decrease vertically with the depth indicating 

that the anomaly is only superficial. 

TRW# 5 dug to a depth of 16 '  has revealed 15 '  of finely 

fractured, black cement coated Guichon, stains of malachite and 

one speck of chalcopyrite have been observed. A rock sampling 

(horizontal channel sampling) has been made along both walls by 

sections of l o ' ,  but the regults appear quite disappointing; they 

are as follows: .08 . 0 3  .01 .02 .01 5 cu 

J.P. Guelpa, Geol. 
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6.4. Claim MARS 2 

A geochemical survey has been performed on claim MARS 2. 

The results are listed below. Some readings are higher than 

200 ppm, but no anomaly has been found. 

- Results Geochemistry --- MARS 2 (ppm - Cu) 

28s 24s 16BisS 

52W 
51 W 
5 OW 
49w 
48W 
47w 
46W 
45w 
44w 
43w 
42W 
41W 
40W 
39w 
38W 

10 PPm 
15 
15 
15 

150 
35 
80 
10 
95 
30 
235 
55 
85 
55 
35 

15 PPm 
30 
30 
25 
30 
55 
35 
25 
25 
25 
20 
40 
25 
25 

75 PPm 
25 
50 
60 
35 
250 
250 
55 
50 

16s 

30 PPm 
3 5  
35 

10 

35 
15 
25 
15 
15 
45 
20 
80 
205 

7 .  Mineralization 

Further to the preliminary exploration work including 
trenching the mineralized occurrences on the property can be 
summed up as follows: 

J.P. Guelpa, Geol. 

~~ _14 
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7.1. East of the mine, one mineralized occurrence has been found 
in trench TRSE5, but appears to be insignificant. 

7 .2 .  West of the mine, the following has been revealed: 

- a finely disseminated chalcopyrite mineralization in- 
side a variety of the Guichon granodiorite described 
before (specimen PS 305) .  The mineralization is most 
erratic and the occurrences are scattered on a surface 
son?e 500' wide and some 1100' long in the southeast 
corner of claim SB1 and on claim L I L  7FR close to 
the North Pacific Property. 

- a zone o f  fractured granodiorite with abundant black 
cement coating fissures and filling fractures; specks 
o f  chalcopyrite are found here and there in the filling. 

The s o  called North West Showing is typical for this kind 
o f  occurrence which is met here and there in zones (3) and (4)  
(see plan no  2 ) .  The distribution of the mineralized points 
is a ring shaped one which seems to be marked by Highland Mines 
and Transvaal Mines outside the South Seas property. 

8. IP Survey 

IP surveys were run by Tom Gledhill, P.Eng., over the com- 
plete property, except the mine area and the volcanic formations. 
Tom Gledhill's report is annexed to this report (appendix no VIII). 
No real new target has been revealed by the survey. However, a 
lightly anomalous area centred around 30W on BL 2 has been tested 
by a diamond drill hole of  849' (hole 70-6) .  

J.P. Guelpa, Geol. 
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9 .  Percussion Drilling on the Northwest Showing 

The northwest showing situated on claims SB1 and SB FR 

has been tested by 8 percussion drill holes on a total length o f  

1 9 3 0 ' .  The work has been carried out by Josco Minin g, Highland 

Valley, after the access and all drill sites had been prepared 

by bulldozing. 

Plan # 5 shows the location of  holes with regard to the 

old trenches dug in 1967 in which some mineralization was exposed, 

and the results o f  assay. 

,- 

Samples have been taken on standard 10'  m n s  and dried in the 

laboratory. 

The only positive result obtained from this percussion 

drilling programm is a 20 '  section assaying .50 Cu and because 

o f  this no more drilling has been planned. 

10. Diamond Drilling 

Three diamond drill holes for a total length of 2503'  have 

been carried out on the property in May/June 1970; the contractor 

was Connor's Drilling. The holes were drilled with the NQ wire 

line. 

Hole 70-4 is located close to Salmo Lake on claim MOX # 1. 

Its object was to test a photogeological, subcircular shaped structure 

sihiihar to the one on which the Trojan Mine is situated. 

J.P. Guelpa, Geol. 



I 

- 19 - 

This hole was driven vertically to a depth of 1001' 

but failed to go through the tertiary volcanics that cover the 

area. 

Hole 70-5 is located in the southwest of the property 

on the side of South Forge Mountain, 100' west of the road to 

Transvaal. It had been planned to test a wide area of magnetic 

low which has been mentioned before. It is situated on claim 

LIL 4FR. The bearing of the hole is 270' (Ng), its dip is 600 west; 

it reached a depth of 6 5 3 ' .  

Some minor chalcopyrite has been observed in fissures inside 

the granodiorite but the assays have proved that it is quite in- 

significant, the best result being only .04 $ Cu. A black, strongly 

magnetic andesite has been intersected by the hole and can partly 

explain the magnetic anomaly. 

Hole 70-6 is located on line 00 of the 1P survey, approxi- 

mately 400' northwest of hole 78-5. Its object was to test the 

same magnetic anomaly as in hole 70-5 and also to test the anomalous 

area indicated by the I P  survey. It is situated on claim CN5.  The 

bearing of the hole is 270° (Ng), its dip is 45W; it reached a depth 

of 849 ' .  

Geology of this hole appears to be complicated. It con- 

sists of an alternation o f  granodiorite and volcanic facies and shows 

a light coloured breccia which is quite different from the breccia 

in the mine, 

J.P. Guelpa, Geol. 
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This light coloured breccia has no black cement in the 

matrix and is believed to be post mineralization. Indeed, some 

sections have shown pebbles o f  granodiorite that bear specks of 

chalcopyrite inside fissures; no mineralization has ever been 

observed in the matrix. However, 6 sections o f  each 10'  have been 

submitted to analysis. The results once more appeared to be with- 

out interest; the best value being .05 $ Cu. 

Plan # 6 A  shows the geology o f  holes together with the 

results o f  assays. 

,- 

11. Conclusion 

None o f  the w o r k s  carried out during the exploration phase 

has revealed a -tsarget requiring a further examination. Results ob- 

tained on the northwest part of the property are especially dis- 

appointing since much hope had been placed upon them considering 

the favourable geological environment. 

J .P .  Gutelpa, Geol. 
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HAILLOT 

PERSONNEL CERTIFICATES 

Andr6, Mining Engineer; 
Ecole Centrale des Arts et Manufactures 
de Paris / France; Graduate in 1938; 
since graduation engaged in various mining 
operations (coal, phosphate, base metals); 
Professional Engineer B.C. 

SONNENDRUCKER Pierre, Geological Engineer from ENSG 
(Ecole Nationale Superieure de G&ologie), 
Nancy, France; Graduate in 1955; engaged 
in various phases of mineral exploration 
since graduation in Africa and then Canada 
with MOKTA CANADA LTD. and with PECHINEY 
DEVELOPMENT LTD. 

GUELPA Jean Paul, Geologist, Graduate o f  University 
of Lyon, France in 1966. Since graduation 
engaged in mineral exploration in Quebec 
with the Department of Naticnal Resources 
and in B.C. with MOKTA CANADA LTD. and at 
present with PECHINEY DEVELOPMENT LTD. 



COUTELLIER GQrard, Geologist from ENSG (Ecole Nationale 
SupQrieure de GQologie), Nancy, France, 
age 24 ,  previous experience: mapping in Sns-  
katchewan with MOKTA CANADA LTD. 

HUMBERT 

MEUSY 

LACOMBE 

HEBERT 

AndrQ, Geologist from ENSG (Ecole Nationale 
Supdrieure de Gt?ologie), Nancy, France, 
age 24, previous experience: mapping in Sas- 
katchewan with MOKTA CANADA LTD. 

Gerard, Geolcgist from ENSG (Ecole Nationale 
SupQrieure de GQologie), Nancy. France, 
age 24 ,  previous experience: mapping in North 
Africa and in Saskatchewan with MOKTA CANADA LTD. 

Fernand, 2nd year student, Universit4 de Montrdal, 
previous experience in mapping during field 
seasons 1968 and 1969 

Yves, 1st year student, UniversitC? de MontrQal, 
previous experience in mapping during field 
seasons 1968 and 1969 

LOWE Ronald, 1st year student, Universitd de Montreal 

CORTELESSA Alain, cook, works in mining camps as a cook 

HAILLOT Philippe, worked as helper f o r  the IP survey 

SAINT LOUIS Rene, U.B.C. &dent, worked as a helper for 
IP survey 

LANG 

TEEPLE 

James, U.B.C. student, previous experience: none 
worked as a helper for IP survey 

Charles, U.B.C. student, previous experience in 
line cutting and soil sampling with WESTERN GEO- 
LOGICAL SERVICES B.C. 
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A .  Haillot 

P. Sonnendrucker 

PERSONNEL AND DATES WORKED ------ - 

J.P. Guelpa 

A. Humbert 

G. Coutellier 

President of Pechiney Development Ltd. ; super- 
vision of exploration worksRon the field at 
different times between August 69 and June T O  

Geology (mapping): 43 man days Aug. 1 - NOV. 30 
Supervision and 
planning : 60 man days 

Geology (mapping : 38 man days Sept.22/69 - 
Supervision (re- May 31/70 
sident geologist):206 man days 

Geological assis- Aug. 1 - NOV. 6 
tant : 26 man days 
Blazing, flagging 
of lines : 11 " )I 

Magnetometer 

Soil a.nd rock 

I 1  operator : 14 " 

sampling : 10 " 

Camp repairing : 10 I' I 1  

I 1  

Geological assis- Aug. 1 - Oct. 1 5  
tant : 26 man days 
Blazing and flag- 

I t  ging of lines : 9 " 

Magnetometer 

Soil sampling : 6 l1 

I 1  operator : 14 'I 

I 1  

Supervision of 

Data reduction : 10 " 

)I 

0 

bulldozing : 11 " 
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F. Lacombe 

Y. Hebert 

R. Lowe 

G. Meusy 

P. Haillot 

R .  Saint Louis 

J.V. Lang 

A. Cortelessa 

e.  Teeple 

Geological assis- 
tant : 1 1  man days Aug. 1 - Aug. 30 

Blazing, f laggj-ng 11 

of lines : 14 ’) 
11 Camp repairing : 3 11 

Geological assis- Aug. 1 - Aug. 30 
tant : 14 man days 
Blazing, flagging 11 

Magnetometer ope- 11 

of lines : 1 1  

rator : 3 ” 

Camp maintenance : 30 man days 
(cooking) 

Aug. 1 - Aug. 30 

Data reduction, 
logging of o l d  drill 
holes : 23 man days 

Sept. 9 - Sept. 30 

Helper for IP survey May 1/70 -May27/70 

1 )  Helper f o r  IP survey 

11 Helper f o r  IP survey 

Maintenance of camp 
(cooking for IP crew) 

May 1 - May 27/70 

Maintenance of camp July 1 - JulylO/70 
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Contractors: 

Emery Mining Services - Kamloops 
Alwin Mining - Highland Valley 
Josco Mining - Highland Valley 
Connor's Drillifig - Merrit 
Amex Exploration - Kamloops 
Tom Gledhill, P.Eng. 
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APPENDIX I I I 

COST RI1EAKT)OWN I AKT) SURVEYS O F  THE 

RATIRII;  PR,OPERTY 

1 .  G e o l o g i c a l  Mapping ( 4 u g i i s t  - Novc>mber  1969)  

P.  S o r i n c n d r u c k e r  35 dnys a t  $ 1 2 0  
J . P .  Guclpa 38 days a t  $ 4 0  
A .  IIiirnbcrt 26 d a y s  st $ 30 

G .  C o u t c 1 l i c . r  23  d a y s  a t  $ 30 
1" L a c  omb c 11  d a y s  a t  $ 20 
I t .  I I cbc r t  14  days a t  $ 2 0  ............ $ 7,690.00 

36 .8  m i l e s  s u r v e y e d  r e p r e s e n t i n g  a c o s t  o f  
$ 209 p e r  m i l e .  

A .  H c m b e r t  11  d a y s  a t  $ 30 

G .  C o u t e l l i e r  9 d a y s  a t  $ 30 
F.  Lctcombc 1 4  days a t  $ 20 

It. H c b e r t  1 1  days a t  $ 20 ............. $ 1 , 1 0 0 . 0 ~  

40 m i l e s  o f  l i n e s  r e p r e s e n t i n g  r? c o s t  o f  
$ 30 p e r  m i l e .  

3. -__ Tlinc C i i t t i n f f  - - ( A p r i l  1970)  

A m e x  E x p l o r a t , i o n  ( K n m l o o p s )  ...................... $ 3,052.00 

30 m i l e s  o f  I i n ~ s  r c p r e s e n t i n g  a c o s t  of  
$ 1 0 1  p e r  m i l e .  



4 .  I h g n e  t o m c t e r  S u r v e y  (Sep tember  1960)  

A .  I lumbert  14 d a y s  a t  $ 30 

G .  C o u t e l l i e r  1 4  d a y s  a t  $ 30 
R .  H c b e r t  3 d a y s  a t  $ 2 0  $ 900.00 ............... 

5 .  ----- S o i l  a n d  Hock Sampl ing  ( O c t o l l p r  1069) 

A .  Humbert 7 days a t  $ 30  
G .  C o u t c l l  i e r  6 d a y s  at $ 30  ................ $ 390.00  

6 .  Gvochcmical  --_ Analysis --- - 
410.00 342 s o i l  s amples  a t  $ 1 . 2 0  ......................... $ 

7 .  --I--- B u l l d o z i n g  (OcLoLcr 1900 - Marcl i  1970 - P l a y  1970)  
( T r c n c h i n g ,  b u i l d i n g  road and d r i l l  s i t e s )  

Emery Mining  S e r v i c e  112  h o u r s  a t  $ 35 = 3 , 9 2 0 . 0 0  
h l w i n  M i  n i  ng 1 4 0  h o u r s  a t  $ 25 = 3 , 5 0 6 . 0 0  

S u p e r v i s i o n :  G .  C o u t e l l i e r  
1 1  d a y s  a t  $ 30  -. - 330 .00  $ 7 .756 .00  

8.  I P  S u r v e y  (May 1970) 

Tom G l e d h i l l ,  P .  Eng. $ 8,071.00 

Helper2  f o r  I P  s u r v e y :  

P. H a i l l o t  

R .  S a i n t  L o u i s  

J .  Lang 
A .  C o r t e l e s s a  ( c o o k )  

e a c h  27 d a y s  a t  $ 25 p e r  d a y  $ 2 , 7 0 0 . 0 0  

28 m i l e s  o f  I P  s u r v e y e d  r e p r e s e n t i n g  a c o s t  of 
$ 384 p e r  m i l e .  

$ 10,771.00 
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9 .  P e r c u s s i o n  D r i l l i n g  --- ( F e b - X a r c h  1970)  
( o n  c l a i m s  SB1 and SB E R )  
J o s c o  Mining ......................... $ 5,668.00  

10. S u r f a c e  --- Diamond D r i l l i n g  (Ma,y-tJnn(\ 1970)  
( o n  c l a i m s  C N 5 ,  L I L 4  FR and Mox I )  

C o n n  o r s D r  i 1 1 i n  g ......................... $ 26,846.00  

1 1 .  A s s a y s  

163 assays a t  $ 2 . 5 0  

88 a s s a y s  a t  $ 2.00 
29 assays a-t $ 3 .00  ......................... $ 670.50 

1 2 .  D;itn Reduc t ion  

A .  HumLert 10 d a y s  a t  $ 30 

G .  Mcusy 23 d g y s  a t  $ 30 
G .  C o u t e l l i e r  10 days  a t  $ 30 ........... $ 1 , 2 9 0 . 0 0  

13 .  S u p e r v i s i o n  

P .  Sonnendrucker  32 d a y s  a t  $ 1 2 0  = 3,840.00 
J . P .  G u e l p a  106 days a t  $ 40 = 424.00 4,264.00 $ 

1 4 .  Th in  S e c t , i o n s  --- I- 
29 t h i n  s e c t i o n s  a t  $ 17 .................... $ 493 .OO 

1 5 .  Chmx-Mnintenance 

A .  IIumbert 10 days  a t  $ 30 
F. Lncombe 3 days a t  $ 20  
R .  Lowe 30 days  a t  $ 20 ........... !$ 960.00 
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1 6 .  R e n t a l s  

J e e p  Rcdhawk 3 months a t  315 = $ 1 , 0 3 5  
Truck  C h e v r o l e t  7 months a t  300 = $ 2 , 1 0 0  
Magnc t orrc t e r  )Geometr ic  s ) $ 180 

Pump 1 2  m o n t h s  a t  100 = $ 1 , 2 0 0  . . . - 

1 7 -  --- Ficlcf C O F t  Supply  

363 man d a y s  a t  $ 7 .......................... $ 

1 8 .  - G e n e r a l  Ezi)ensc's 

F u e l ,  s t o v e  o i l ,  g a s o l i n e ,  

P ropane  g a s  C i g u s  600 

R e p a i r i n g  a n d  niuintenance of 

E s s o  I m p e r i a l  $ 2 , 1 0 0  

camp i n s t a l l a t i o n s :  plumbing 
i n  bunk h o u s e s  Murray K a w e  400 

B . C .  T c l  4 5 0  
T r a v e l  e x p e n s e s  

{ f rom Mont rea l  and Vancouver)  2 ,400  
----- 

4 , 5 1 5 . 0 0  

2,541,OO 

.... $ 5 , 9  50.00 

$ 8 5 , 2 6 6 . 5 0  

... . 
within Eritlsh Columbia or 

A Notary Pub;ic in and far the krovince &British Columbia. 

SUB-Ms'RING RECORDER . 



APPENDIX IV 

1 .  - Geological - Mapping (Octcklcr  I S G C , )  

(on claims Venus 1 Pr; Venus 2 Fr; BE Fr; 
Maf F r ;  Opal 2 Pr; SE 1 ;  SB2; SB3; S R  Fr; 
LIL 7; LIL 7 Fr; LIL 5 Fr; Tom Fr;) 

8 miles out of 36.8 ........................ $ 1,672.00 

2. Blazing, Flagging o f  Linrs - (August - September 1969) - -- -- 
I- 

8 miles o u t  o f  36.8 ........................ $ 210.00 

3. -- Line I CuLting (April 1.970) 

hmex Exploration 
7 miles o u t  o f  30 $ 700.00 .......................... 

4. - Bulldozing -- --- (Building road and drill sites) 
on claims B1 and SB Fr  for percussion drilling 

hlwin Mining 30 hours at $ 25 .......... $ 750.00 
( l $ c b .  10707 

5 .  Magnetometer --- S u r v c y ( A u g r i s t  I9h9)  

7: days at $ 30 ............................ $ 220.00 
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6 .  ---- P e r c u s s i o n  D r i l l - i n q  ( c l a i m s  SR1 and SB P r )  
, ( F'eb-March 1970) 

J o s c o  Mining ................................ $ 5,866.00  

7 .  A s s a g s  

147  at, $ 2 . 5 0  
29 at $ 3.00 .............................. $ 454 . 50 

8 .  I P  Survey  ( h y  1970)  
( i n c l u d i n g  sa la r ies  o f  h e l p e r s  p a i d  by P e c h i n e y )  

7 m i l e s  o u t  o f  2 8  ............................. $ 2 , 688 . 00 

9 .  S u p e r v i s i o n  

P . Sonneridrucker 1 5  d a y s  at $ 120  

J.P. Guclpa  31 d a y s  a t  $ 4 0  ...... $ 3,040.00 

10. - C a m L C o s t  -L S u p p l y  

167  man d a y s  at $ T ....................... $ 1 ,155 .00  

11 .  R e n t a l  o f  V e h i c l e s  
J e e p  - one month a t  $ 345 
Truck  - one mon+)h a f t  $ 300 .................... $ 645 .OO 

1 2 .  Data Reduc 1, i o n  -- 
5 days at $ 30 .............................. $ 150.00 

1 3  . G e n e r a l E x p e n s z s  r ega rd ing - the  - ---- camp 
-ding f u e l ,  s t o v e  o i l ,  p lumbing,  B.C. T e l  

$ 2,850.00  and t r a v e l  expensvs  ........................ 

$ 20,430.00 t o  be a p p l i e d  t o  t h e  g r o u p  f o r  1 0  y e a r s  of assessment work. 



J 



APP'FNPTX V 

r 

/-- 

COST RREAKDOWN OF THR CN-MARS GROUP 

( A p r i l  1.970 - J u n e  1970) 

1. L i n e  C u t t i n g  ( A p r i l  1970) 
Amex E x p l o r a t i o n  
8 m i l e s  o u t  of  3 0  $ 800 . 00 ................................. 

2 .  - I P  X u r v a  ( I n c l u d i n g  s a l a r i e s  o f  h e l p e r s )  May 1970 
8 m i l e s  o u t  o f  28  .....................:+.......... $ 3 , 0 7 2 . 0 0  

3 .  B u l l d o z i n g  ( ~ u i ~ d i n g  r o a d  and d r i l l  s i t e - ?  or) c l a i m s  
CN- 5 a n d  LIT, 4 F r .  ) -  

A l w i n  M i n i n g  2 0  h o u r s  a t  $ 2 5  ................. $ 500.00 

4 . D i a m o n d  dri 1 l i n  , €101 c s  70-5 (LIT,. A - F r )  
a n d  70-6 ( C N  # (May - J u n e  1970) . . . .  . <  
C o n n o r s  1 ) r i l l i n g  ................................ $ 1 5 , 9 2 0 . 0 0  

5 .  Assays  - 
16 assayya a t  $ 2 . 5 0 .  ........................... $ 40.00 

6 .  S u p w v  i s i on  
P.  S o n n e n d r u c k e r  3 d a y s  a t  $ 1 2 0  
tJ P . GIJLLPA 2 0  d a y s  a t  $ 40 ............ $ 1,160.00 

7 .  F i e l d  c o s t  s u p p l y  
60  nlsn d a y s  p e r  $ 7 ........................... $I; 420 . 00 

of 1 Dedared before me at the ,c 
'L/ /4/ c .z.i c" +-d 3 '< iB L' , i n  the T o t a 1 ...... $ : 2 1 , 9 1 2 . 0 0  

SUB-MINING RECORDER 
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APPENDIX V I  

C@ST BREAKDOWN OF THE MOX GROUP 

1 .  G e o l o g i c a l  Ma,pping 
o n  c l a i m s  Mox 1 ,  Mox 2, Mox 1 F r ;  
& m i l e  o u t  o f  36.8 .......................... $ 

2 .  R l a z i n g ,  F l a a i n g  o f  L i n e s  ................. $ 

3,  B u l l d o z i n g  (Access  and d r i l l  s i t e s )  .......... $ 

100.00 

60.00 

200 . 00 

4. Dia.mond D r i l l i n g , H o l e  -.- d. 70-4 (1 ,001  ' )  (May 1970) 
Connors  D r i l l i n g  ............................ $ ~ 0 , 9 2 0 . 0 0  

5 . Superv i s io r ;  

P. Sonnendrucker  2 days a t  $ 1 2 0  
J . P .  Guelpa 5 days a t  $ 40 ........... $ 440 . 00 

6 .  R e n t a l  o f  T ruck  ----- 
................... 150.00 2 1 a month a t  $ 300/month $ 

T o t a l  

8 1 1 , 8 7 0  t o  b e  a p p l i e d  t o  t h e  g roup  f o r  10 y-ears of  a s s e s s m e n t  work .  
--- -- - --- 
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S pe cimen #301 t 

Hand Specimen: Medium-grained, gfanular, plutonic rock with grey- 

green c o l m r  and very loca l ly  s l i gh t ly  stained with W.monitetl. Percent mafic 

consti tuents is not obvious befause of poor contraet with grey-green feldspar. 

Som quartz  i s  present, The rock i s  a quartz dior i te .  Jo in t  surfaces are 

coated wi th  R t h i n  layer  of chlorite,  

i 
i . 

Thin Section: Ki.neralo,gy i s  a s  follows: 

Plagioclase (62$)--fiarly f resh apparance but replaced someyhat by 
ca lc i te  and t o  a minor degree by ser ic i te .  Anh3, Alb i t e  and carlsbad-albite twinning, f a i n t  n o r w l  
zoning. 
hLdral and 1 t o  3 mm. lmg. 

Most crys ta l s  l a t h  shaped, anhedral. t o  sub- 

K-feldspar (l@<)--entirely as i n t e r s t i t i a l  grains, sow of which have 
a s l i gh t ly  lIcloudyll a l t e m d  appearance. 

Quartz (15$)--mainly equigranular, anhedral grains. Some are, hf.gkily 
i 

Chlorite (l($)--rnainly i n  large, i r regular ,  i n t e r s t i t i a l  mass-es where 
it  is mainly an a l t e r a t ion  product of i n t e r s t i t i a l  
b io t i t e  and t o  a lesser degree of hornblende.. Also less 
commonly i n  fibrous form i n  t h i n  veinlets.  
associated with ca lc i te  especially where it is. pseudo- 
morphous after hornblende. 

. _  i r regular  and i n t e r s t i t i a l  t o  plagioclase. 
-4 

Commonly 

Hornblende (2$)--anhcdral r e l i c t s  of i n t e r s t i t i a l  grains now largely 
replaced by ca lc i te  and chlorite. 

4% 

Calcite (&b)--as l oca l  anhidral blebs tha t  a r e  an a l te ra t ion  product of 
pliJgioclase, more mmmonly as anhedral i n t e r s t i t i a l  masses, 
and rarely i n  thin veinlets.  

Ser ic i te  (I$)--as sm11 l a t h s  i n  pla[:io:lase. 

Opaque Minerals (l$)--small amount of pyri te  v i s ib le  a s  f ine ly  d issedn-  
nted grains i n  hand specimen. 
mgnet i te  a s  rock i s  s l igh t ly  magnetic. 

opaque grains  associated w i t h  chlor i te  are  probably 
magnetite. 
are probably pyri te .  

Some opaques are 
Minute 

Subhkdrnl grains up t o  0*5 mm. diam- 

Apatite (traco)--sm;tll granules and euhedral c rys t a l s  

dpddote ( t race )--variety--pistacite . Occurs as minute granules in 
plagioclase. 
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- S onnendrucker-Sout h Seas--2 

Bio t i te  ( t race)--rel ic t ,  ragged cores  t o  some chlor i te  masses. Dark 
brown colour. 

Sphene (trace)--a few small anhedral granules. 

Limonite ( t race )--sl ight s t a in  l o c a l l y  i n  th in  section. 

The rock i s  a mdium-grained quartz  d i o r i t e  that has been a l t e r e d  

somewhat, par t icu lar ly  the mafic minerals. both b i o t i t e  and hornblende have 

been la rge ly  replaced by cfLlbrite with minor m a s t t i t e  and calci te .  

duction of carbonate has  been appreciable and more-or-less pervasive, i f  not 

extensive. 

of plagioclase, ( 3 )  i n t e r s t i t i a l l y ,  and (4) i n  th in  veinlets. 

Intro- 

Calcite occurs as (1)  replacedmnt of mafic minerals, (2)  replacamnt  

The feldspars,  

- however, have not been a l te red  extensively. , 

Specinen #302: f , ~ ‘ ~  ‘ f f  

Hand Specimen: Highly leucocrat ic  quartzose rock with very faint 

grey-green t inge.  Cut 

s ta in .  

t h i n  ve in le t s  of ca l c i t e  with minor associated k h  (? )  

Thin Section8 Most of t h  t h i n  sect ion is an aphanitic matrix con- 

s i s t i n g  of a mosaic of quartz  grains  conmonl;r intergrown along comon edges and 

generally a bout 0.1 t o  0.2 m. diameter, o r  l e s s  i n  placesr Scattered through- 

out ,  l a rge ly  i n t e r s t i t i a l l y ,  a r e  i r r egu la r  masses of very fine-grained se r i c i t e .  

Locally ca l c i t e  is abundant, mainly as hignly i r r egu la r  concentrations. 

patches probably represent a l te red  feldspar grains  i n  the matrix. 

Se r i c i t e  

r 

About 3% of t h e  rock consis ts  of r e l i c t  phenocrysts of quartz  and less 

abundant feldspar which i s  now completely replaced 

shpped grains  of se r ic i te .  

by a msh of la rge  la th-  



Sonnendrucker--South Seas-2 

The or ig ina l  nature of t he  rock i s  uncertain. It apparently was an 

'lacidic" porphyry wi th  an aphani t ic  matrix tha t  has been e x t e r d v e l y  a l te red  

by s e r i c i t i a a t i o n  and carbonatieation. Par t s  of the rock have been deformed 

ca tac las t ica l ly ,  but how p n e t m t i v e  t h i s  aeformation has been i s  masked by 

t h e  highly a l t e r ed  nature of t h e  rock. 

The rock i s  cut by th in  ca l c i t e  veinlets .  

i - Specinen #302: I I_ ,/i ' 

Hand Smcirnen: The Dock i s  a pink feldspar porphyry with about 30% 

feldspar phenocrysts s e t  i n  a dark brown matrix. 

and a r e  from 1 t o  2 nun. i n  length. Hare phenocrysts of quartz a r e  present. 

Feldspar phenos are lath-shaped 

The speci.mn has been extensively epidotftzed w i t h  some patches perhaps representing 

amygdules and others a l t e m d  plagioclase phenocrysts. The rock i s  a daci te  

porphyry* 

Thin Section: 

kficrocrystalline matrix ( 5 5 ~ ) - - q u a r t z o - f e ~ p a t ~ c  mosaic, extensively 
a l te red  with grains  of epidote, s e r i c i t e  and ca lc i te  
and ch lor i te  recognizable. 

Altered Feldspar (ZO$)--only feldspar  phenocrysts included here. Lar$ely 
replaced by egdiote, ca l c i t e  and chlorite--also 
minor s e r i d t e .  TwinninV4 i s  reco,Tizai:le 
locnl.ly h i t  conps:.tion catmot tc dulermined. 
Up t o  3 rilIIl. lonz. 
r u  laced by B msh of se r i c i t e .  

A few phlinon a re  completely 

Chlorite (@)--sinall :mounts art? i n  replaced phenocrysts of plagioclase. 
tlostly as i r r egu la r  patches i n  matrix. 

dpidote (7%)--van. p i s tac i ta .  l k i n l y  as granular msses th&D replace 
plagioclase. Sane associated with f ibrous chlorite. 

Quartz (6%)--1arge rounded phenocrysts up t o  4 mn. long. 
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Sonnendrucker-Sorfh seas--f+ 

Calcite (&%)--as a l t e r a t ion  product of plagioclase phenocrysts where 
it is associated wi th  apidote. 
i n  matrix. 

A 1 3 0  as minute grains 

Apatite ( t m  ce)--as a f ew fine-grained mhedra l  crystals.  

Opaque Minerals (trace)--small euhe-dral erains, r a m ,  probahly magnetitti. 

The rock i s  a daci te  porphyry t h a t  has undergone extensive l o c a l  

epdbt izat ion of plagioclase phenocrysts and extensive ch lo r i t i za t ion  of t he  

matrix. Se r i c i t e  has been formed both i n  phenocrysts and matrix. 

S.w c i w n  #301*: 

Hand Sp+:ciwn: Fine-grained d u t o n i c  rock with about 5% mafic and 

95% f e l s i c  consti tuents.  Quartz, plagioclase and K-feldspar are present i n  

roughly euqal proportions. 

K-feldspar. Spaciman is a f ine-gained,  laucocrat ic  quartz monzonite. The rock 

i s  f a i n t l y  magnetic and contains v i s i b l e  pyr i te r  

Hock has a pinkish caste  due t o  i n t e r s t i t i a l  

Thin Section: 

Plagioclase (l+O$)--a few phenocrysts up t o  3 mm. long forming stubby 

Nineralogy i s  as follows: 

prisms. Compositim i s  An209 Remainder occurs i n  
matrix forming mosaic texture  with K-spar and quartz. 
s l i g h t l y  se r i c i t i zed  w i t h  s l t e r q t i m  mainly i n  CORE. 
Faint normal zoning. 

Quartz (30$)--intersti t ial ,  anhedral, with mosaic texture.  

X-feldspar (22%)-- inters t i t ia l  microperthite. 

Hornblende (3&)--elongate c rys t a l s  up t o  1 .5  mm. long. 
s l i g h t l y  po ik i l i t i c .  

Anhodral and 

t i o t i t e  (2$)--dark brown, f resh  appearance, anhedral books. A f e w  
grains show f a i n t  signs of chlor i t izat ion.  
s l i g h t l y  ragdyed edges. 

Xost have 

Opaque Minerals (l$)--in par t  magnetite (rock is magnetic). Also 
t r ace  amounts of pyrite.  

~ ~ ~ 



Sonnendrucker--South Seas--i 

Sphene (l&)--srall anhudral grains mainly associated with patch$ s 

Apatite ( 0. Yb )--minute, euhedral c rys ta l s  

dpidote (O.Y&)--var. p i s tac i te .  

of m f i c  and opaque minerals. 

A few feathery patches of radiat ing 
fibres.  

Chlorite (trace)--slight a l t e r a t i o n  of : i w  biot i te .  

The rock i s  a fine-r:rained quartz monzonlte (or  i f  volcanic could be 

considered a quartz  l a t i t e ) .  

phenocrysts of plapioclase. 

cores of ,:rains. 

"cloudy" appearance m y  be due t o  a r g i l l i c  a l te ra t ion .  

It i s  s l i g n t l y  p o r p h p i i t i c ,  containing a few 

Host plagi oclase i s  s l i g h t l y  a l tered,  mainly i n  

Alterhtion products a r e  i n  pa r t  s e r i c i t e  but a pervasive 

Trace amounts of - 
ch lo r i t e  occur as an as te ra t ion  product of b io t i te .  

t abular  f e l d s p  rs and l e s s  than 10% naf ic  minerals. 

i s  a quartz  d ior i te .  

sporadically throughout. 

Fresh apparance.  Rock 

Contat ns i r r egu la r  blebs of chalcopyrite disseminated 

Mafic pat6ces are  s l i g h t l y  magnetic. 

,- 

Thin Section: Mineralom i s  a s  follows: 

Plagioclase ('/@)--AnL4. Lath-sh<qwd crys ta l s  up t o  3 mm. long. 
huhedral to subhedral .  Normlly zoned with poly- 
synthetic twinning. 
A few c rys t a l s  have bent cleavage traces.  

Replaced moderately by calci te .  

Quartz (15%)--as s t ra ined,  anhudral c rys ta l s  about 045 mm. d i a m t e r  
and a s  minute i n t e r s t i t i a l  grains. 

Calcite (%)--as minute mplacemnt  patches scat tered throughout 
plaqioclase and loca l ly  a s  concentrated patches wlth 
chlor i te .  A small amount is i n  th in  veinlets.  



Sonnendrucker-South Seas--6: 

hornblende (?h)--locally almost completely replaced b& ca lc i t e  
ch lor i te  and minor amounts of epidote. Twinned. 
Faint ly  pleochroic i n  f a i n t  greens t o  yellows t o  
colourle is. 

Chlorite (3%)-- in te rs t i t i a l  and asnociated wi th  ca lc i te  i n  pbtchss. 
Apparently psuudomor7hic a fter an unknown mefic mineral. 
Also as minuto, hichly i r r egu la r  pgtches t h a t  replace 
plai.ioclase, 

Sphene (2$)--as large anh d ra l  c r y s t a l s  up t o  1.5 m. long and 
i n t e r s t i t i a l l y .  

dpidote ( t ia  ce)--a few anhedral granules. 

Apatite (trace)--a few anhedral c r y s t a l s ,  

Opaque Minerals (trace)--associated wi th  ch lor i te  a nd hornblende as 
uinute anhedral grains--probably magnetite. 

The rock has a porphyrit ic texture, containing about 15% aphanitic 

i n t e r s t i t i a l  matrix and R bout 81% medium-grained phenocrysts. 

aspect i s  not apparent i n  hand spcclmen. There is slig'ht evidence of ca tac las i s  

i n  curved cleavage planes i n  a few plogioclase phenocrysts And s l i g h t l y  s t ra ined 

quartz. 

a l t e r e d  while i n  others  carbonatizntion i s  confined t o  a r e s t r i c t e d  area or  a 

par t icu lar  zone. 

carbonntization. 

ch lo r i t e  and ca l c i t e )  hilt do not pe r s i s t  through quartz,  

f r ac tu re s  have healed by recrys ta l l iza t ion  of the quartz. 

The porphyrit ic 

A l l  plagioclase i s  somewhat carbonatized. Some g8ains are prvas ivr  ly 

Calcite ve in l e t s  am associated with a reas  of most extensive 

The w i n l e t s  carry through plagioclase and mafic petches (now 

In quartz  grains the 

The rock i s  a quartz d io r i t e ,  s l i g h t l y  porphyrit ic i n  n a t m ,  and 

moderately to extensively al tered,  mainly by carbonatieation and l e s s  extensivcjly 

b@ chloritkzation. 



Specimen 64-1 -33 ' (35 ' ?) Quartz Diori te  

Core Specimen: EIedim-grained, homogeneous, massive g ran i to id  rock. Colour 
nediuu greenish-gray; Colour Index 25. Cut by one th in  quartz vein. 

Thin Section 

586 Plagioclase - a s  framework o f  well-twinned, subhedral grains.  Conpo- 
s i t i o n  nndesine kny2,45, soxewhat var iab le  omd with s l i g h t ,  
normal, anhedral zoning; more sodic where a l te red .  Host i s  
s l i g h t l y  t o  moderately a l t e r ed ,  with f i n e  inclusions of  
s e r i c i t e ,  carbonate, a tnor  ch lo r i t e  and r a r e  epidote. 

2$? Orthoclase - untrrinned and r e l a t i v e l y  clear .  Rare angular gra ins  
f i l l i n g  i n t e r s t i c e s  o f  plagioclese framework. 

157; Quartz - angular grains  i n t e r s e r t i a l  t o  plagioclase.  

'7s Altered Clinopyroxene - mostly replaced by brownish carbonate + minor 
opaques, hematite, and ch lor i te .  A few b i t s  o f  r e l i c t  
pyroxene i n  cores. 

13; Green IIornblende - cuhedral to  i n t e r s e r t i a l .  Some a s  overgrowths on 
a l t e r ed  pyroxene. Par t ly  a l t e r ed  t o  carbonate + ninor ch lor i te .  

57s 3ioSite  - par t ly  ch lor i t ized  and "featheredt'  on edges. 

1% Opaques - mostly magnetite? - subhedral t o  anhedral grains ,  most 
surrounded by b i o t i t e  o r  ch lor i te .  

cl$ Apatite - abundant smll, long, euhedral prisms. 

t r ace  Toumaline (anhedral) ,  Zircon, Epidote. 

- Vein: Approx. 0.5m vide. Clear mosaic quartz and green ch lo r i t e  as 

Zone o f  extensive n l t e r a t ion  edjacent t o  vein - "grades out" over 8mm. 
Plagioclase cloudy-cltered, sodic,  f u l l  of  inclusions o f  s e r i c i t e ,  carbonate, 
and ch lor i te .  
b i t s  of  opaques and dzrk t renslucent  nn ter ia l s .  
epidote scat tered through a l t e r a t i o n  zone. 

aggregetes of small r o s e t t e s  - mostly d o n g  nargins. 

l k f i c s  f u l l y  a l t e r ed  t o  ch lo r i t e  and carbonate with included 
S i t s  o f  yellowish-green 

Specixen also has e l p t e r  s e t  o f  porcll-el ,  very t h i n  ve in l e t s  of  f ine- 
grained ch lo r i t e  and. carbon:, te .  
l oca l ly  cu ts  across aggrcgRtes o f  " rose t te  ch lor i te .  

Approxirnately p a r a l l e l  t o  l a rge r  vein,  but 

Rock i s  a s l i g h t l y  2-1 tcrcr?, clinopyroxane-hornblende-bioti te quartz 
d i o r i t s .  Cut by quartz/chlor i te  vein and l a t e r  ve in l e t s  of carbonate/chlorite. 



Specimen 64-82-150' - 
Core Specinen: 

f e l d s p a r  end rninor quar tz .  

l k d i u a  gra ined ,  massive, ho:nogeneov.s rock. Approx. 1%; of  black 
rmfic minera ls  d i s t r i b u t e d  throuch pa le  grccn mixture o f  a l t e r e d  

!:nficn x a p c t i c  i n  pnrt .  

Thin Sec t ion :  

65s A1 tered Felds?cr : pseudoyiorphcd by : i ixture  o f  f ine-grained s e r i c i t e  
znd pc tchy ce rkomte .  
r l b i t c  r e l i c t s  i n d i c a t c  nos t  o r  a l l  was o r i g i n n l l y  p lag ioc lase .  

Subhpdral f o r m  and rare twinned 

2 ~ 4  Quar tz :  i n t e r a c r t i z l ;  e x c e l l e n t  r e l i c t  igneous t ex tu re .  

5$ A1 t c r c d  Bornklcnde? - pseudor;,orphed by brownish carbonate  -t n inor  
c h l o r i t e ,  s e r i c i t e ,  and opnques. Small patches o f  r e l i c t  
brorrnish material t h a t  ~ p p c c r  t o  bc! incorapletcly r e c r y s t a l l i z e d  
r e l i c t s .  Vnppe pr ismat ic  f o r 3  and overgrowths of b i o t i t e  
sucgest xineral  was hornblende, ?oss ib ly  sone pyroxene. 

125: S i o t i t e  - larse flakes, p a r t l y  c h l o r i t i z e d  and frayed-looking. 

1$ ?*Iagnctite - s c a t t e r e d  cnhedral  p a i n s ,  many ove rg rom by b i o t i t e .  

i l $  Apat i t e  coAmon accessory.  

Rock i s  a n  ex tens ive ly  a l t e r e d  Quar tz  Dior i te .  Fe ldspars  end some mafics 
a l n o s t  f u l l y  replaced,  largely by carbonate.  
c h l o r i t i z e d ,  frayed-looking, and con t s ins  t h i n  l e n s e s  of f ine-grained a l t e r a t i o n  
n i n e r a l s  a long  cleavages.  

Kost o f  b i o t i t e  remains, bu t  p a r t l y  

, 



Specinen 64-1 OB-407' L'reccin 

%in  Sec t ion :  ( p e e n  a p h n c i t i c  rock Rot F r c x n t  i n  s l i d e )  

55;:: A l t e red  P l a ~ i o c l - a s e  - as subhcdral l c t h s ,  ranting from a l b i t e  w i th  
inclitded b i t s  of s e r i c i t e ,  t o  g r a i n s  i n  which co res  are f u l l y  
rnplcced IJJS s c r i c i t e  aggrega tes  encl/or coe r se  cerboncte.  
Carbonate q u i t e  abundmt ;  so:w pseudomorphs are e s s e n t i a l l y  
s i n g l e  Grains  of c a r t o n n t e  w i t h  t h i n  rims of a l ' c i t e .  -,+ 

5$? K-feldspar  - Frobably o r t h o c l m r .  3 r o m i s h  t u r b i d  and s e r i c i t i c .  
0c;curs as i r r e g u l a r  ?r?tcl.ies i n  s03~. p lag ioc la se ,  and as 
l o c e l  i n t c r s e r t i a l  Grains. 

SO:'; Quar t z  - i n t c r s c r t i a l  around culicdrzl  Dlngioclase;  some r e l a t i v e l y  
co?.rsc!. 

1%; Al te rcd  : k f i c s  - mostly c h l o r i t e  + s e r i c i t c ,  carbonate ,  snhcne, 
and o p q u e s .  A few most ly  c o n r w l y  f o l i a t e  .c,:hitc r d c c  - 
nay 3~ r e l i c t s  o f  prjinary m s c o v i t e ?  u p 9 

41:: B p a t i t c ,  Sphene (pr imary i n  p a r t ? ) ,  Zircon ( t r a c e ) ,  and s c a t t e r e d  
s n h e d r a l  Opaqucs. 

Leucocre t ic  Greni toid ? m p e n t :  X e l c t i v e l y  q u i g r a n u l a r  ( 1  .O t o  0.5m), 
xenomorphic mosaic o f  qu.artz (40;;) and s l i g h t l y  a l t e r e d  f e ldspa r .  
Fe ldspa r  is  twinned a l b i t e  and untwinned K-feldspar (o r thoc la se? )  ; 
K - f e l d s p r  s l i g h t l y  !nore a'uundant. 130th f e l d s p a r s  con ta in  b i t s  of 
inc luded  s c r i c i t e  and a r e  l o c a l l y  rep laced  by Detchy Carbonate. 
l k f i c  n i n e r a l s  less than  17:; anhedrnl g r a i n s  of  opaques and c h l o r i t c .  
Eoclr is  a l o u c o g r m i t c ,  proSably a p l i t c .  

Elatrix: Fragncnts  (50-205; o f  natri i :)  of q u a r t z  and a l t c r c d  p l a g i o c l a s c  and 
l n t i r m t c l y  mixed wi th  c h l o r i t e  + s c r i c i t e  + tourma- n i n o r  H-feldspar. 

l i n e  + i i inor  sphenc, opaques, l o c a l  p t c h y  carbonate ,  and rare i n t r o -  
duced quar tz .  Tourmaline as sn;all, rancorxly-oriented need le s  - 
comon b u t  no t  nbundant. 

Rock i s  a s0aewhp.t a l t e r e d  b recc ia ;  a l t e r a t i o n  products  i n  f r a p e n t s  similar 
t o  " introduced" matrix conponcnts - i n d i c a t i n g  t h a t  a l t e r a t i o n  and matrix c r y s t a l l i -  
z a t i o n  was very  c l o s e l y  r e l a t e d .  



Specinen 64-12-503' Breccia  and Al t e red  F e l s i t e  
c 

Corc SDccinm: P a r t  of specirren i s  nphnn i t i c ,  f ine ly- lamina ted ,  p a l e  green  t o  

of speci2t.n is b recc in  o f  F i n k  g r n n i t o i d  rock i n  n c t r i x  of  chrk  green,  f i n c -  
gra ined  m e t e r i d .  
s z d l  ?iect .  of fe l s i t r ;  npnears t o  be tota11:T cnclosed w i t h i n  breccia.. 

Thin Section_: 

wh i t i sh ,  p o r ? h g r i t i c  f e l s i t e ;  chalky end a l te red- looking .  Rest 

Contact  bctwcon Grwn  f o l s i t c  and b r e c c i a  is i r r emlcz r .  A 

( c u t s  f c l s i t i c  a a t e r i n l  on ly )  

5$ ( o r  less) ,F,ltcrcd Phcnocrysfs - shnrp ly  cuhGiral ,  up t o  1.5nm. 
f u l l y  gscudonorphed ?+ s e r i c i t e ,  c e r b m a t e ,  and a o s a i c  q u a r t z  
i n  d i f f e r e n t  p ropor t ions  - sane almost  a l l  carbonate .  
t a b u l a r  hc.bit sugges t s  x i n e r d  was f e l d s p e r  - type unknown; 

A l l  

Shor t  

t r w e  Quar t z  Phcnocrysts  - euhedra l ,  s l i e h t l y  rounded ; 

trace 

95$ Groundnass: 

Opaque Phenocrysts  - two round.ccl E m i n s  i n  s e c t i o n ;  

i l s s c n t i a l l y  n f ine-grained (0.1 t o  0.2ma) nosnic  of  xeno- 
rnorphic fcl.ds?.l:ir + quar t z .  
nYun6nnt vc rg  f i n c  s e r i c i t c ,  b rovn  t r a n s l u c e n t  m a t e r i a l ,  and 
p r o k b l y  o t h c r  cimrals no t  i d c n t i f i t d .  
"spots"  of c;nrbonate m d  of c x t r e m l j r  f i n o  s e r i c i t e .  
p ropor t ions  of qunrt:: and f e ldsya r s  obscured by t u r b i d  cha rac t e r .  
'2rsce A p t i t c ,  Lircon. 

S t rong ly  t u r b i d  a?pc.arance, due t o  

Sce t terec? pa t ches  o r  
Reln t i v e  

Promincnt lar inatcxl  s t r u c t u r e  ncrke>d by d . i s t i n c t  d i f f e r e n c e s  
i n  r c l n t i v c  f * t u r t i d i t y l l  (aliunlance of alteration rne te r i a l s ) ,  
and by dif€u.sc lenses  o r  el.on&nte zone-s o f  t h e  extremely 
f i n e - p n i n e d  s e r i c i t e .  Rock also h a s  t h i n  l e n s e s  of clear 
mosaic q m r t z ,  p c r a l l c l  t o  l m i n a t e d  s t r u c t u r e ,  o f  unknown 
o r i g i n .  
La:niriation curves around phonocrysts ,  and probably r e p r e s e n t s  

One qua r t z  l m s e  has sha rp  Y?'-shnpe, 2,s i f  fo lded?  

----- A a p r i n n r y  flow s t r u c t u r e .  

Rock i s  cn a l t m e d  2 o r g h y r i t i c  f e l s i t e ,  p o s s i b l y  r h y o l i t e ?  (Re la t ivc  conten t  
o f  qua r t z  u n c c r t a i n ) .  

Rr ln t ionsh i?  batirecn b r e c c i a  n:i6 f c l  s i t o ,  r )ossibly r h y o l i t e ?  ( h r e c c i a  no t  
c u t  i n  t h i n  s e c t i o n ) .  
t h a t  f e l s i t c  i s  i'l f r c c i m t  and thus  "prc-brcccin." I r r p g u l n r  c o n t a c t  may be 
explainet?. hy s?uoeei:ig o f  " s o f t "  n l t P r C d  f c l s i t p  du r ing  deformation. 

Sncll p iccc  of f c l s i t e  i n  b recc ia ,  as seen  i n  core ,  sugges t s  



Specimen 64-1 4-470 Altered Breccia 

F 

Core Specicen: Uassive, heterogeneous breccia  with greenish,  variagated colour. 

green aphani t ic  rock, pink t o  p'nlc green Cracitoida,  and pinkish f c l s i  t ic-  
looking rock. 

Rounded t o  angular f r a m c n t s  up t o  severa l  cn across,  mostly o f  

IIinor v io ib l c  quartz i n  opccinen. 

,- 

Thin Section: 

composed of highly a l t e r ed  rock f r a p e n t s  o f  several  d i s t i n c t i v e  types. The 
pr inc ip le  a l t e r a t i o n  n i cc ra l s  a r e  carbonate, s e r i c i t e ,  ch lo r i t e ,  and various 
opaque t o  t ranslucent  mater ia ls  (hena t i te ,  sphene, t race  epidote,  and probably 
others) .  
c l ea r ly  dis t inguishable ,  i n  other  Darts these fea tures  a r e  la rge ly  obscured by 
the a l t e r a t i o n  minerals. 

I n  t h i n  sect ion,  t h i s  specimen is  c l en r ly  recognizable a s  D. breccia  

I n  some places the p r i m r y  tex tures  and boundaries of fragments a re  

The recognizable "elenents" of the rock a re  as follows: 

Granitoid Frclpicnts - csscn t i e l ly  pseudomorphs of  subhedral plagioclase v i t h  
i n t e r s e r t i a l  quartz. Feldspar a l t e red  t o  s e r i c i t e  -k carbonate. Iqhfics 
( b i o t i t e  i n  p m t )  replaccd by c h l o r i t e  & carbonate. 
coarse patchy carbonate very extensive local ly .  

Replacement by 

Pinkish F e l s i t i c  Fragments - composed of very fine-grained mixture of  fe ldspar  
and s e r i c i t e ,  with minor quartz,  ch lo r i t e ,  o a p e s .  Apparently a 
s e r i c i t i z e d  f e l s i t e ,  r e l a t i v e l y  quartz-poor fo r ig ina l ly  l a t i t e ? )  . 

Green Aphanitic Frapients - almost  e n t i r e l y  very fine-grained s e r i c i t e ,  with 
minor ch lo r i t e  and d is t r ibu ted  gra ins  of quartz. 
c l o t s  of coarser nosaic quartz 2 carbonate (o r ig in  d n o v m ) ;  a l s o  
d i f fuse  zones of  fe ldspathic  mater ia l  a s  described above - these 
suggest t ha t  thc rock is  an in tense ly  s e r i c i t i z e d  fe ls i te .  
"fragncnts" i s  sonewhat i r r egu la r ,  suggesting t h a t  the s e r i c i t e  aggre- 
ga tes  might ac tua l ly  be replncenent "patches". 
the i r r e m l n r  shapes night be due t o  squeezing and deformation of  the 
" so f t "  ciicaceous material .  The ove ra l l  "sharp" aspect of the  s e r i c i t e  
rock (as seen i n  the sawed specimen) suggests t ha t  they are fragments 
of a d i s t i n c t i v e  rock type, r a the r  than zones of replacement. 

Contains sca t te red  

Shape of  

On the  other  hand, 

Katrix and Crushed Eh te r i a l  - thoroughly nixed ageregate o f  crushed quartz,  
a l t e r ed  fe ldspar ,  ch lo r i t e ,  carbonate, 2nd opaque t o  t ranslucent  materials.  
Chlor i te  i n  pa r t  as replacenent of ground-up na f i c s ,  a l s o  as small 
r o s e t t e s  ( I1introduccd" n a t r i x  ch lo r i t e ) .  
i n  rock fragments. 

Quartz i n  pa r t  f i l l s  f r ac tu res  
Trace tournal ine also present. 

Apatite - comon accessory, prcsumbly fron grani toid rock. 

Rock is a "mixed" breccia  of grani toid and a l t e r ed  f e l s i t i c  rocks. Altera- 
t i o n  minerals mostly carbonate, s e r i c i t e  and ch lor i te .  
loca l ly  abscures pr inary igncous textures  and breccia s t ruc ture .  

Xxtensive replacement 



Specimen 64-1 4-500' 
/- 

Altered Porphyritic Dacite 

Core SDecinen: Pale greenish-grey, honogeneous porphyritic rock. Phenocrysts 

eltered mafic nineral (3;s). 
One end of core slightly sheared. 

1 to 4rnn of pale  greenish altered feldspar (approx. 3@) and 
Groundmass aphanitic, soft, chalky-looking, pale grey. 

Thin Section: 

3@ Altered Feldspar phenocrysts - totally pseudonorphed by sericite (2/3) 
and carbonate (1/3) plus minor chlorite and brownish diffuse 
material. Itica partly in clusters of radiating flakes. 
Relict euhedral forns suggest feldspar was plagioclase. 
Several of phenocrysta slightly deformed and "lensed," 

3% Altered Ibfic phenocrysts - mainly chlorite with lesser carbonate, 
sericite, bits of sphene, and brown translucent alteration 
material. Prismatic form with excellent 'tdiamond" cross- 
section indicates nineral was hornblende. 

L 1$ Quartz - scattered euhedral phenocrysts 
trace Opaques, Apatite, Zircon, Tourmaline 

655 Altered Groundmass - very fine-grained (40.05mm) , homogeneous, turbid- 
looking mixture of sericite ( 2 / 3 )  and chlorite (1/3), with 
minor carbonate and diffuse brownish material. Quartz not 
recognized but probably present. 
rounded clots of chlorite plus minor sericite and carbonate; 
these may represent amygdules(?). 

Groundmass contains a few 

Rock is an intensely altered feldspar porphyry with a composition about 
that of dacite. 
as described; groundmass also appears to be fully recrystallized. 

deformed and vaguely lensoid. 
of fine-grained sericite that appear to represent incipient shears and fracture 
surfaces. 

Probably a dike or flow rock. Phenocrysts completely pseudomorphed 

Section contains evidence of incipient shearing. A few phenocrysts slightly 
Also get sinuous, subparallel, diffuse "trains" 

One end of core specimen slightly schistose, 



Specimen 64-1 5-72' A l t e red  F c l s i t e  

,Core Succirnen: 

l an i i i r t cd  s t r u c t u r e  narkrd I q  s u b t l e  co lou r  d i f f e r e n c c s  and a l i g m e n t  of pheno- 
c r y s t s .  

k a h a n i t i c ,  ?ale buff  rock  w i t h  scc t tc rec!  g r a i n s  ( t o  2 m )  of pink, 
? a l e  cr(,en, aLd '~ lcc l :  x i t e r i a l  ( n l t o r e d  p~ienocrys ts?) .  very f i n e ,  

Onc i n c l u s i o n  (1  5 m  ax-ous )  o f  greenish altcrecl g r r n i t o i d  rock. 

1 @ k l t c r e d  Phenocrysts:  Shzrp ly  c u h c d r r l  t o  a l x o s t  rounded forrr,s. Some 
rocogcizable  ::s pscudonorphs of fe l23pzr ,  o t h e r s  arc a l t e r e d  
m f i c s ,  arid s o m  a r c  of  u n c e r t e i n  o r i g i n .  

/- 

A l t e r e d  F c l d s p r r  - e u h d r r l  l a t h s ,  rep laced  by a n i x t u r e  of  s e r i c i t e  
end petchy cnrboiinto + minor q u a r t z  end c h l o r i t e .  
r c l i c t s  of turklid, :iotleg-lookinc f e l d s p a r  - untwinned, 
probably X-feldsger? 
p lnc ioc lnsc ,  bu t  no a l b i t e  txinni i lg  okserved. 

A few have 

Sorc of pscudonorphs m y  have been 

l.ltnred !b.fics - r?ixture of  c h l o r i t e  + d i f f e r e n t  p ropor t ions  of qua r t z ,  
s c r i c i  t c  , carbonate ,  splienc, an6 t r a n s l u c e n t  brown hydroxide.  
C h l o r i t e  as d i s t i n c t i v e  rounded "rost?t tes" .  A few s n n l l  
nhenocrysts  of o p a q u ~  n i n e r e l .  

';,uartz Phenocrgsts  - s c v e r a l  on ly  i n  sec t ion .  ::uh;7dr,zl, bu t  seem t o  
he s l i g h t l y  i*esorbr?d. 

Thin S e c t i o n  a l s o  con ta ins  scvercl l enses  of  z o s a i c  q u a r t z ,  p e a t l y  e longated 
paral lc l  t o  1aKination. 

SO$ 

Foss ib ly  r e p r e s e n t  f l a t t cnec !  anygdules? 

GroundInass - tur?.!id-loo!:ing, very f inc -gmincd  xenonorphic Eosa ic  
con9osed mainly o f  f e l d s p a r  mixed w i t h  abundant spccks o f  
s e r i c i t e ,  c h l o r i t e ,  and brownish t r a n s l u c e n t  material. 
Scat tercc? g r a i n s  of qurrt:; and t a b u l a r  c h l o r i t e  ( a l t e r e d  
n a f i c s ) ,  :End t r a c c  a p a t i t e .  
obscured by t u r b i d  a l t e r a t i o n  (uatwinned and low r e f r a c t i v e  
index) .  Q u a r t z  scems t o  b e  spc r se  - i?. few pe rcen t  a t  nos t .  

Conposi t ion of f e l d s p a r  i s  

Laainatcd s t r u c t u r e  m r k e d  Koinly bg d i f f e r e n c e s  i n  r e l e t i v c  degree of 
" tu rk id i ty l '  o r  a l t e r z t i o n ,  and t o  lr-sscr d q r c e  by s l i g h t  d i f f e r e n c e s  i n  
g r a i n  s i z e .  
L m i n n t i o n  is  prolmbly a p r i m r y  fLo% s t r u c t u r c .  

A l t e red  Grnni toid I i ' rzpcnt  - E o s t l y  su?)hcdml p l e g i o c l a s e  (6554) with  i n t e r -  
wrt;ic?.l Yumtz (20$) and. z , l t e red  n a f i c s  (1 $). 
c o r p l c t e l y  rep laced  by s e r i c i t c  + patchy cnrbonr te .  
of t u rb id  r e l i c t  f e l d s p r  c? i s t inc t  f ro r .  a l t e r e d  p l a g i o c l a s e  - 
pro'cnbly K-feldspar. Ucffics a l t e r e d  t o  p e r f i l l e l  i n t e rg rowths  
of c h l o r i t e  and whi te  n i c a  + b i t s  of sphene. 
oycqpcs, n o s t l g  suryounded by c h l o r i t e .  

i"ra,Vent i s  e l t c r e d  q u a r t z  d i o r i t e .  

J i l l  e longeted eler ients  a r e  d i p c d  parallel t o  laminat ion.  

P l ag ioc la se  
Trace 

Approx. 17; Of 



Specimen 64-1 5-70' -- 
,-- 

(continuer!) 



Specinen 64-16-130' Granodior i te  S r e c c i c  

Ccrc Spcciricn: 

f ine-grpincd matr ix .  130th mtris 2nd fr:,tmcnts c u t  by d i f f u s e  v e i n l c t s  and pa tches  
cf v e r y  fine-E;min*xl, d u l l  grccn cpidot? .  
p i+ rn l l e l .  

I+ssivc,  homogeneous brc-ccia couposcd of  40-60$ p a l e  p ink  feld: 
s p o t h i c  fragments (u. t o  -:- i n c h ) ,  s c t  i n  dark ,  greenish-i,lack, 

V i i r i l c t s  c rude ly  bu t  d i s t i n c t l y  

Thin Sec t ion :  
Fran.icnts (epprox. 555) M t c r c d  g r n n o d i o r i t e  

6cr;'i Al te rcd  Plngioclns(2 - subhcdr:3l l e t h s  of t u r b i d  a l b i t e  wi th  
numerous sntl l l  i n c l u s i o n s  of' ccrborinto and cpidote .  
gr:>.ins l c r g e l y  replncod tly c o a r s e r  ep idote .  

Some 

20$ 

1 $ ?Cicroclinc - anhcdrz l  i n t s r sc - r t i a .1  g r a i n s ,  s t r o n g l y  t u r b i d  

lC$ Al tc rod  i ' k f i c  - c h l o r i t e  w i th  included b i t s  o f  sphene, t r a n s l u c e n t  

uunr tz  - i n t c r s c r t i c l  t o  p l ag ioc lnsc  

Srorrn m c t c r i a l ,  cnc! l o c a l  carbonctc .  Tabular  form suggests 
primary minera l  W E S  b i o t i t e .  

A 172 A p t i t e  - s c a t t c r c d  euhsd ra l  g r a i n s  

,- 
I h t r i x  (3rY,:) 

n a t e r i a l ,  end epidote .  C h l o r i t c  c o n t m t  renges froxi t r a c e  t o  approximately 
213 of t o t a l  m t r i x .  

F r c p c n t n  range f r o n  p i cccs  o f  g r c n o d i o r i t c  with r e l i c t  igneous t e x t u r e ,  t o  
p i c c c s  o f  crushed ( b u t  no t  d i s p c r s c d )  qua r t z  nnd f e l d s n a r .  
crushed e long  ,7r.crgins and l o c a l l y  tend t o  "grade" i n t o  c h l o r i t i c  matr ix .  

Xpidote "Veins" (1 5$) 

inveding  p l a g i o c l s s e  na in ly .  

Iv!ixture of crushed f c l d s p a r  and q u a r t z  s e t  i n  f ine-gra ined  
g reen  c h l o r i t e  w i th  d n o r  b i t s  o f  sphene, brown t r a n s l u c e n t  

Lcrger fragments 

Diffusely-Sounde6 pa tches  of f ine-grained mosaic 
ep ido te  (u? t o  100$). Replaces  n a t r i x  and l o c a l l y  f ragments ,  

Rare ly  appears  t o  be f i l l i n g  very t h i n  f r a c t u r e s .  

Rock is  Bn a l t c r e d  and b recc ia t ed  b i o t i t e ( ? )  g renod io r i t e .  
c ru2e ly  p a r a l l e l  v e i n s  o r  zones of  cp idote .  

Cut by d i f f u s e ,  



Specimen 64-20-245' 

f l  

Altered Porphyritic Latite 

Core Swcirnen: 

Lnrger feldspars zoned with greyish cores. 
altered, greenish-black. 
to 3mm long,  set in fine-grained alter& matrix. 
slightly magnetic. 

Homogeneous, massive, medium-greined, pink granitoid rock. 
iriainly salmon-pink feldspar vith d u l l ,  altered appearance. 

Ilafic nincrals approx. 1576, 
Texture bimodal; 6q'; subhedral feldspars and mafics 

KO visible quartz. Rock 

Thin Section: 

45s Altered Plagioclase - hbhedral t o  subhedral grains 1-3m, with excellent 
relict twinning. 
nunerous shreds and patches of sericite and lesser carbonate. 
Sericitic replacement almost complete in places, especially 
cores of larger grains. Pink colour due to turbid, reddish- 
brown ttpigment.ft 
and less pipgent in cores. 

Strongly altered and turbid; albite with 

Zoned grlzino tend to have more sericite 

12$ Altered Hornblende( ?) - completely pseudomorphed by patchy intergrowth 
of carbomte plus green chlorite with lesser sericite, 
opaques, and brown tronslucent materials. 
with "diamond" cross-section indicates primary mineral was 
hornblende. 

Prismatic form 

,- 

3$ Guartz - scattered anhedral grains up to -,h. 

376 

37s 

Opoques - scattered anhedral grains - magnetite. 
Groundmass - fine-grained (40. Omn) , turbid-looking mosaic composed 

largely of subhedral feldspar with lesser quartz, carbonate, 
sericite, chlorite, and opaque materials. Some of feldspar 
recognized as sodic plagioclase; K-feldspar not identified 
but possibly present. 

trace Apatite, Zircon. 

Rock is an altered, (hornblende-) plagioclase porphyry. Composition is somewhat 
unusual - low quartz and mafics, abundant plegioclase. 
by chlorite + cerbonate, and plagioclcse extensively sericitized. Alteration is 
"hydrothemaltt - rock shows no sign of deformation. 

Prinary nafics replaced 



7 1 

Specimen 64-21 -507' 
fP . 

< 

Grmor?iori te iireccia 

Core Specimen: 

greenish fragments. Trace scattered nagnetite grains. 

Honogeneous breccia composed of about 5073 ?inkish granitoid frag- 
ments (to 4- inch) in soft, very dark, aphanitic mtrix. Several 

Thin Section: 

Framen t s : 

50$ Altered Plagioclase - well-twinned, subhedral, turbid appearance. 
Some grains almost fully replaced by patches 

Composition now albite, with numerous included bits of sericite 
and carbonate. 
of fine-grained sericite or coarser carbonate. 

3@ Quartz - intersertial to plagioclase 
5$? Uicrocline - brownish turbid alteration; intersertial to plagioclase 

15$ bfic Itiineral - altered to chlorite plus bits of sphene and brownish 
translucent naterial. 
WES biotite. 

Tabular habit suggests primary mineral 

417; Opeques - scattered anhedral grains, magnetic. 
trace Zircon, Apatite - comon accessories. 

IiIost frawents have excellent relict igneous texture; e few are internally 
crushed. 

Tktrix Composed essentially of a mixture of crushed quartz and feldspar, 
fine-grained chlorite, and (locally) tourmaline. Quartz and feldspar 

fragnents are angular and range from closely to loosely packed. Fine- 
grained chlorite with minor sericite makes up approxinately 10-50$ of matrix. 

loosely-defined "zones", and comprises 0-20$ of matrix. 
chlorite, but best developed along margins of quartz grains - often invading 
the quartz. 

Tourmaline occurs as slender needles (qprox. 0.lm X 0.005m) in 
Partly nixed trith 

Orientation of needles is random to subradiating. 

14atrix minerals, especially tournaline, locally invade and replace 
breccia fragnents. 

Rock is an altered and crushed biotite granodiorite. Plagioclase altered 
Biotite is fully chloritized. Matrix tourma- to albite + sericite + carbonate. 

line and chlorite presurnably introduced. 
sharp, suggesting that rock was at least partly altered before brecciation. 

Boundaries of fragments are typically 



,- 

Specimen 64-23-74’ Al te red  Breccia  

- Core Specimen: 

f e l d s p a r ,  e l t e r p d  znafics, n u a t z ,  and whitish carbonate.  
l o c a l l y  a pears  as d i s t i n c t  r i m s  on dark gra ins .  
up t o  2mm P o f  su lyhide ;  mostly p y r i t e ,  trace cha lcopyr i te?  

k s s i v e ,  heterogeneous b r e c c i e  composed o f  f rogucnts  of a l tered 
porphyr i t i c  rock,  : ,phnnitic greenish  material, pink t o  g a l e  green 

Green aphan i t i c  ma te r i a l  
D i s smina tcd  spccks (a?prox. 15, 

Thin Scct ion:  (Sec t ion  i s  cut mostly through lc.ree fragment of a l t e r e d  porphyry) 

Porphyr i t i c  F r a p e n t :  Daci te  o r  Rhyodacitr? 

33$ Plagioc lase  Phenocrysts - vaguely subhedral  pseudomorphs composed 
o f  s e r i c i t c  with l oca l  carbonate.  No r e l i c t  f e l d s p a r  seen. 

136  Plafic Phznocrysts - shxry ly  euhedral ,  up t o  5m, wi th  form of 
hornblendc (poss ib ly  z l s o  nyroxcne?). 
of c h l o r i t e  + s e r i c i t e ,  l o c a l  carbonate ,  quar tz ,  b i t s  o f  
sphcnt.. Ch lo r i t e  as sub-redint ing,  r o s e t t c - l i k e  gra ins .  
Severa l  opnque phenocrynts,  irivadcd by patchy carbonate.  

Fully replaced by mixture 

1 Q$ Carbonntc - coarse  ptttchy material, brownish appearance. Occurs 
nn in ly  i n  vague zone concen t r i c  wi th  mergin of  fragment, 
5 t o  lorn f rom edge. 

457; Croundrness - fine-grained (0.02run) xcnonorphic nosa ic  o f  about  
equal  m o u n t s  of qua r t z  and f e ldspa r ,  mixed wi th  minor c h l o r i t e ,  
s e r i c i t e ,  carbonate ,  opaques, and common a p a t i t e .  Fe ldspar  
untwinncd, wi th  very  f i n e  included ser ic i te .  

Zrcccia  - crushed and a l t e r e d  g r a n i t o i d  mater ia l .  

P ieces  of qua r t z  ant! a . l t e red  p l ag ioc la se ,  some f r ac tu red .  
have r e l i c t s  of i m e o u s  f a b r i c .  
ve ry  abundant included o e r i c i t e  2 carbonate.  
green t o  c o l o u r l e s s  c h l o r i t e ,  r e r i c i t c ,  brownish carbonate ,  t r a n s l u c e n t  
brown material, c.nd minor introduced rrlosaic quartz .  
fine-trained s e r i c i t e  a t  one e d p  of  s l i d e  ( = green aphan i t i c  material 
w e n  i n  sawed specinen)  - poss ib ly  3 frafpcnt of  a l t e r e d  f e l s i t e ?  

Rock i s  an i n t e n s e l y  a l t e r e d  b recc ia ,  conta in ing  lcrge fragment o f  d a c i t i c  

Larger p i eces  
P lag ioc la se  i s  a l b i t e  wi th  spa r se  t o  

Fragments mixed wi th  

Patch of very 

( o r  rhyodec i t i c )  porphyry. 
due t o  ex tens ive  a l t e r a t i o n  cnd rep lacezent .  
changes and introduced car3oneto)  concent r ic  wi th  margins o f  f r a p . e n t .  
f e a t u r e s  i n d i c e t e  t h n t  t he  a l t e r a t i o n ,  a t  least  i n  p a r t ,  took p lace  a f t e r  forma- 

I k r g i n s  of porphyry n e a r l y  obscured i n  t h i n  s e c t i o n ,  
Di .s t inct  “zoning” (marked by co lour  

These 

1 t i o n  of t h e  brecc ia .  

Specks of euhedrnl t o  anhedra l  s u l f i d e  dinsemirlnted through a l l  elements 
of t h e  rock. 



Specimen U3-158' 
i- 

Alter& Porphyritic Latite 

Core SDecirnen: Homogeneous, massive, pale greenish porphyritic rock. Phenocrysts 

black mafic nineral (35). 
of pale pinkish feldspar to 4 m  long (approx. 3576) and greenish- 

Groundnass - greenish, aphanitic. 
Thin Section: 

45$ Altered Plagioclase - as oharp1.y euhedrcl phenocrysts 0.5 to 4 m  long. 
Altered and somewhat brownish turbid; albite with abundant 
shreds of scricite plus minor epidote, chlorite, and trace 
carbonate. Sone grains almost fully replaced. 

58 Altered IjIafic Phenocrysts - pseudomorphed by clear carbonate and chlorite 
with included bits of brown material (sphene? in part). 
euhedral prisms with "diamond" cross-section (1 .O to 0.2m 
across) - indicates primary mineral was hornblende. 
the pseudonorphs have clear carbonate in cores, and are 
surrounded by patckj overgrowth of turbid carbonate that 
occurs outside margins of pseudomorph. 

Long 

Many of 

cl$ Opacues - scattered anhedral grains. 
41:: Guartz - a few scattered anhedral grains. 

417; Apatite - comon small euhedrnl crystcls 
5% Altered Groundmnss - mostly fine- to very fine-grained, complexly 

Some of fine intergrown, sericitizd and turbid feldspar. 
feldspar is subhedral prismatic (plagioclase?), but some is 
xenomorphic (I<-feldspar?). Abundant mixed-in chlorite, 
sericite, opciques, brown translucent material, and carbonate. 
I4uch of turbid matrix carbonate appears to have developed 
around nargins of chloritized mafics. 

Rock is an altered, porphyritic, hornblende latite. Primary texture 
well-preserved despite extensively sericitized feldspar and fully altered mafics. 



/c Specimen U5-62' I , ,  i~l terccl  Porphyrit ic Dacito 

Core Snecincn: Ihssivc,  hoinogencous, clterc6-lookinC; fe ldspar  gorphyry, with 

mninly euhedral fc ldspar  t o  3rm; pinkish t o  ?.Eber colour, some zoned with 
greyish cores. Scverr l  percent a l te red  m f i c  phenocrysts. Groundmass is 
fine-grained, dnrlcer colour than feldspar  phcnocrysts. 

overa l l  brownish coloar. Phenocrysts (npprox. 50:: of tots .1)  

Thin Section: 

Phenocrysts - approx. 50$ of  t o t a l ,  riostly a l t e r ed  plcgioclase. 

45:s Altered Plcgioclase Phenocrysts - st rongly a l t e r ed ,  with brownish 
turbid appearance. Ranges f roa  euhedral, well-twinned 
a l b i t e  v i t h  abundant inclusions of  s e r i c i t e  and carbonate, 
t o  pseudonorphs nomposed eliilost e n t i r e l y  of fine-grained 
s e r i c i t e  with ninor Carbonate and ch lor i te .  Cores of some 
contriin less  o f  the brownish pigment. 

57: Altered i b f i c  Phenocrysts - ch lo r i t e  containing included b i t s  of  
opaque's and brown translucent  mater ia l ,  with patches o f  very 
fine-grained s e r i c i t e .  
euhedral prismatic fom sugccstive of  hornblende o r  pyroxene; 
o thers  i r r egu la r  i n  shrpe and of unlcnown origin.  
anhedrnl grains  of opaque n inere l  appear t o  be small phenocrysts. 

Sone o f  pseudomorphs have r e l i c t  

Several 

Groundmass - a p r o x .  50$ of t o t a l  - Dixture of d t c r e d  feldspar  c.nd quartz 

Rel ic t  texture  rnarked by subhedral fe ldspzr  end pa r t ly  obscured by a l t e r a -  
t i o n  minerals. 

l g r a i n  s i z e  average 0.5mrn), with f i n e r  ch lo r i t e  and s e r i c i t e .  

25$ Altered Fe1dsy.r - subhedral t o  anhedral, s e r i c i t i z e d  and brownish 
turbid.  Some recognized a s  well-twinned plagioclase,  but 
much not recognizable and may be K-feldspar i n  par t .  

I@ Quartz - anhedral grttins t o  0.5m. 

lC$ Al te ra t ion  minerals - fine-grained, mostly ch lo r i t e  and s e r i c i t e ,  
with opques ,  brown translucent  n a t e r i a l ,  and minor carbonate. 

t race  Zircon, Apatite. 

Rock is  an extensively a l t e r ed  plagioclasc porphjjry, with o r ig ina l  conposi- 
Plagioclose la rge ly  s e r i c i t i z e d ,  and na f i c s  f u l l y  t i o n  probably tha t  of docite.  

chlor i t ized.  Primary mafic possibly hornblende ( a t  l e a s t  i n  p a r t ) ,  but  uncertain. 



Specimen U6-100 
P 

Fractured Altered Granodiorite 

Cor.? Saecinen : i%ssivt, light vrtcnish, sorr,cr:hat hcterogeneous-looking rock of 
indistinct chcr-c';rr. V i o f S l c  quartx, altered fcldsp;.r ,  pele grecn 

anhnnitic ixtcricl, and buff carbonnte. Trace chalcopyrite. 

Thin Section: 

50$ Altered Feldspar - subhedral form indicates nineral was mostly plagio- 
Ranges fron twinned albite with abundant inclusions, clasc. 

t o  grains replaced entirely by fine-grained shreddy aggre- 
gates of sericite and patches of coarser carbonate. 

30$ Quartz - nostly intersertial to plagioclase; l e s s  as finer mosaic 
naterial nixec! with sericite, and rarely along distinct 
fractures. 

2@ Carbonate (exclusive of carbonate in plcgioclaso pseudomorphs) - 
brownish staimd appearance; patchy mosaic texture. Sone 
has included bits of brownish ninerals (epidote, "hydroxides, I' 
and possibly sphene in part) and appears to represent re- 
place2 primcry mafics. 
cRrbonate devclo_ncd along poorly-defined fractures and in 
crushed areas. 

Remainder scens to be "introduced" 

41s Oszques - sccttercd snhedral grcins 
trace Apatite, Zircon - comon accessories 
trace Tourrmline - several large grains, fractured and veined by carbonate. 

Associated in zone with quartz, sericite, and carbonate - 
possibly represents an area of replccement of crushed rock. 

The fundamental character of this specimen is somewhat obscured by altera- 
Appears to be a partly crushed, altered, and replaced rock with an ori- tion. 

ginal composition about that of  granodiorite; apparently not a "mixed" or 
"dispersed" breccia. 
grains still intact. 
apparently due to vague veins and patchy replacement of crushed material by 
carbonate 2 quartz. 

Lecst altered plagioclcse is extensively fractured but 
Kottled and somewhat heterogeneous aspect as seen in core 



Specinen U-6-109' 
r 

Pseudonorphs of F lag ioc lnse  - xixtturc. of  fine-greiner?, s e r i c i t e  and ol ive-  
co1ourt.d rnincrol ( n o s s i b l y  stziricd c h l o r i t e ? )  + patchy carbonate.  
.:i2-iccirrl i n  p a r t  - I"ro1ii gmnod io r i  t i c  rock. 

Introduced Carbonate - i r r e p l a r  "tches. 

_- 

S?lzcne, Apa t i t e  - niinor c o n s t i  tucnts .  

Introduct  d Qmrrt:; - n:: c l c n r  nosc ic  m - t e r i c l ,  i ~ ~ l > ~ ~  g r c i n s  euhedral.  Fo rm 
outer p a r t  of vein- l ike zone C h m  eci-o.c;3. 
t h i s  zone con?osrd of nixtur- :  of brownish carbonate  and unknown 
x i n c r a l  v i t h  vcrg cons?icuous bla6ccl hab i t .  
r,npe:'rs t o  t:c f u l l y  a l t c r c d  t o  s e r i c i t e  + coxourless  c l i lo r i te (? ) .  
h h e b r a l  g r a i n s  o f  o p q u e  (cha lcoFyr i te?)  Esnociated wi th  v e i n  
quar tz .  

Cent ra l  p a r t  of 

2lodtd mineral  

Rock i s  a n  ex tens ive ly  a l t e r c d  k r r c c i a ,  zpparcnt ly  composed of crushed 
Crani to id  material cnd f e l s i t c .  f r a p c n t s .  
by alteration and i n t r o d u c t i o n  o f  qua r t z  and carbonate.  
i n  ve in- l ike  body. 

Or ig ina l  c h a r a c t e r  l a r g e l y  dcstroyed 
Unknown bladed mineral  



Specimen U-6-123' 
r 

Al te red  S r c c c i a  

Core Speci nm: Xassive, n o t  t l ed- lookinr ,  Greenish rock of  bare ly  d i sce rnab le  

peen a n h a n i t i c  :la teriP.1, and s c 3 t t e r e d  s p o t s  o f  pclc  gcllowj.sh carbonate .  
specks o f  p y r i t ? .  

L r e c c i a t e i  cha rnc tc r .  Conta ics  picices of a l t e r e d  g r a n i t o i d  rock,  
Trace 

- Thin Sec t ion :  

i n  nary p l a c c s  t h e  na tu re  of t h e  o r i g i n a l  m te r i a l  i s  l n r g e l y  obscured by altera- 
t i on .  

Hcteroceneous and c o q d c x  rzixture of  c o s t l y  qua r t z ,  s e r i c i t c ,  and 
cerbonc7te. RecognizaSle as a b r e c c i a  of  s e v e r a l  rock  types ,  b u t  

P r i n c i n l e  elernents m e  as fol lotrs :  

Gran i to id  F r a g i e n t s  - a l t e r e d  subhedra l  f e l d s p r  wi th  i n t e r s e r t i a l  q u e r t z  
(25;;).  
Comon but  minor opanuen, k r o m  t r a n s l u c e n t  material, and a p a t i t e ;  
t r c c e  z i rcon ,  Ch lo r i t e .  

Fe ldspar  pseudonorphcd by rnixturo of  s e r i c i t e  3. coarse  carbonate .  

Green Aphani t ic  Fra,m?ont - Sevcrn l  pe rcen t  of  suhedrn l  phenocrysts  o f  q u a r t z  
and f e l d s p m  ( a l t e r e d  t o  c a r b o n a t e / s c r i c i t e ) .  
almost a l l  fine s r r i c i t e ,  t o  x e n o b l a s t i c  mosaic f e l d s p a r  + s c r i c i t e  and 
Einor  quar tz .  Pronincnt  t h i n  lamina t ion  marked by d i f f e r e n c e s  i n  s e r i -  
c i t e  conten t ,  and by t h i n  p a r a l l e l  quartzose lenses. 
be a h igh ly  s c r i c i t i z e d ,  p o r p h y r i t i c  r h y o l i t e  w i t h  r e l i c t  f l o w  s t r u c t u r e .  

Groundmass ranges  from 

Rock appea r s  t o  

Other f ine-grained s e r i c i t i c  pa t ches  i n  t h i n  s c c t i o n  appear t o  r e p r e s e n t  
more f r a s n r n t s  o f  h igh ly  a l t e r e d  f e l s i t e s .  

Crush Fragments - soxc nn,gular p i e c e s  of q u a r t z  and o l t e r e d  f e l d s p a r  recog- 
n i z a b l e  throuch " m t r i x "  of  rock. 

!'Introduced!' Faterials 

Quar t z  - C l e m  nosa i c  g rn ins ,  some euhedra l ,  i n  l e n s e s  ecd vein- l ike  bodies.  

Carboncite - brownish appearance,  as s c a t t e r e d  c o a r s e  pztches.  

Opaques - anhedral t o  subhedra l  s c z t t e r e d  p y r i t e .  

S e r i c i t e  - aSundant throughout matr ix .  

C h l o r i t e  - t r a c e  on ly ,  very  pn1.e green.  

Rock i s  Rn a l te red  b r e c c i a  wi th  fragments  of  g r a n o d i o r i t i c  material cnd a l t e r e d  
f e l s i t e s .  
loccil in t roduced  quar tz .  
observed. 

Tex tu ra l  d e t a i l s  l a r z e l y  obscured by cbundant s e r i c i t e ,  carbonate  and 
C h l o r i t e  con tcn t  conspicuously ve ry  low; tourmaline no t  



Specimen U6-I 35 Granodiorite Breccia 

Core Specinen: 

7eldspar i n  fragnents i s  pale pink t o  p d e  green. 
i n  na t r ix .  

Nassive breccia  conposed of about 6%; o f  f r a p e n t s  of grani toid 
rock (1/16" t o  l T t )  s c t  i n  dcrk,  mcenish-black, aphani t ic  matrix. 

Trace coarse qur r tz  v i s i b l e  

Thin Section: 

Framcnts:  approx. 60$ of  t o t a l ,  mostly angular. 

60;g Altered Phg ioc la se  - sukhedral, twinned e lb i t e  with abundant 
included s e r i c i t e  f lakes ,  t r aces  o f  ch lo r i t e ,  end common 
potches of coarse csrbonate. 
appearance. 

I<-feldspar? - e. few $ of  a l t e r ed ,  turbid fe ldspar  appears 
motley cnd poorly twinned - possibly K-feldspar but not cer ta in .  

S l igh t ly  turbid,  brownish 

255 Quartz - i n t e r s e r t i a l  t o  plagioclesc. 

155: Altered Nafics - pseudonorphed by r e l a t i v e l y  coarsely fo l ia te  
c h l o r i t e  with included grnnules of sphene end brown trans- 
lucent  material. Some of pseudomorphs have up t o  2/3 of 
s e r i c i t e  i n  cores ( i n  p a r a l l e l  growth with surrounding 
ch lo r i t e ) .  Forn o f  pscudonorphs suggest most of primary 
n ine ra l  was b i o t i t e ,  some possibly hornblende. 

1$ Opcques - sca t te red  anhedral grains. 

t race  Apatite,  Zircon - a p a t i t e  common, some euhedral. 

Y i t r ix  - 4@ of to t a l .  

c h l o r i t e  and tourmaline. 
and is  d i s t i n c t  from coersely f o l i a t e  ch lo r i t e  t h a t  replaces  primary mafics; 
l oca l ly  develops as patches o f  small rose t tes .  
needles int imately mixed with ch lo r i t e ,  l oca l ly  i n  r ad ia t ing  c lus te rs .  
Scattered gra ins  of coarse quartz with abundant included tourmaline a l s o  a 
pa r t  o f  the matrix. 
fragments along cracks and margins. 

Composed o f  angular fragments o f  fe ldspar  and quartz 
and a l t e r ed  mafics, nixed with approximately equal amount of 

Iblatrix c h l o r i t e  occurs as fine-grained aggregates 

Tourmaline occurs as f i n e  

Chlori te  and tourmaline loca l ly  invades and replaces  

Rock is an a l t e r ed  and brecciated b i o t i t e  granodior i te  o r  quartz d io r i t e .  
Plegioclase a l t e r ed  t o  a l b i t e  + s e r i c i t e  + carbonate; n a f i c s  pseudonorphed by 
ch lo r i t e  s e r i c i t e .  Natrix "cenent" i s  of fine-grained c h l o r i t e  and tourmaline 
and minor coarse quartz. 



Specimen U6-223' 
n 

4.1 tcrec! Grenodiori te 

,- 

Core Specinen: ICediun-groined, unssive, honogencous, granitoid rock. Colour 

slightly magnetic. 
index 15. Feldspar pink to pale greenish-gray. Rock is 

Thin Section: I 

/ 

4($ Plagioclase - subhedral twinned grains. IJururnerous included shreds of 
sericite. 
variable (obscured by alteration, but index less than quartz) . Composition albitik and epparcntly slightly 

3@ ~uartz - intersertial to plagioclase. 
1 5% X-f eldspar - poorly twinned, Srownish turbid appearance. 
lO$ Hornblende - medim-dark in colour, green to greenish brown. Occurs 

both as prismatic subhedra an2 intersertial t o  plagioclase. 
Relatively unaltered. 

several of the larger hornblende grains. 
not positive, but occurrence, relief, extinction, and 
colour all appropriate for clinopyroxene. ) 

biotite. 
cleavages. 

41s Clinopyroxene( ?) - as nwerous inclusions with optical continuity in 
(Identification 

4$ Altered Biotite - largely chloritized, with traces of frayed relict 
Lenses of colourless mineral (prehnite?) along 

4176 

<l$ 
41% Opaques - anhedral magnetite; trace sulphide with square outline. 
trace Apatite, Zircon 

~ 1 9 6  Carbonate, Chlorite, I?rehnite(?) - as alteration minerals in small 
trace 

Sphene(?) - several clear primary grains. 
Gpidotc - scattered anhedrct grains, some relatively strongly coloured. 

local patches. 
Sphene - as small bits in chloritized biotite. 

Rock is a pertly altered, bi6tite-hornblende granodiorite. Plagioclase 
sericitized, biotite chloritized, hornblende largely unaltered. Sxcellent igneous 
texture (subhedral plagioclese with intersertial IC-feldspar and quartz) 
sequential crystallization of mafics: 
in turn partly overgrown by biotite. 

Shows 
clinooyroxene enveloped by hornblende 



Specimen V7-39' Breccia of Plagioclase Porphyry and Granodiorite 

7 Core Snecimen: Ikss ive ,  heterogeneous breccia.  One end o f  core is porphyri t ic  

phenocrysts, and dark. p c c n i s h  aphani t ic  moundmass. 
of f regaents  of pa1.e pink grzni toid rock s e t  i n  greenish-black, fine-grained 
na t r ix .  
crudely p e r a l l e l  zones, n s  i f  f i l l i n g  n s e t  of f rac tures .  

rock composed of  5%; pi& euhedral fe ldspar  ( t o  2m), minor mafic 
Henainder o f  core conposed 

Moot of matrix occurs i n  Coarse glass;r quartz also v i s i b l e  i n  matrix. 

Thin Section: 

Forahyri t ic  Xock Extensively a l t e r e d  l a t i t e  o r  deci te .  

457; Altered Plagioclase - nos t ly  as subhedral, well-twinned phenocrysts. 
A l b i t e  with abundant inclusions of s e r i c i t e ,  carbonate, and 
t r a c e  ch lor i te .  Brownish turbid appearance. Also occurs as 
small euhedrnl t a b l e t s  i n  groundnass. 

of e x t r e m l y  fine-grained mater ia l  (apparently mostly s e r i c i t e )  
occurring i n  groundmass. 

a l t e r e d  f e l d s p r  end a l t e r e t i o n  minerals ( s e r i c i t e ,  carbonate, 
c h l o r i t e ,  opaques). 

Chlor i te  - p a r t l y  as  pseudonorphs of' nnf ic  phenocrysts with indis-  
t i n c t  forn. Remainder as smaller f l a k e s  abundantly nixed 
through groundnass. 

Opaquzs, brown trcznslucent rcaterial  - a s  m a l l  sca t te red  b i t s  - 
moot associated with c h l o r i t e  as i f  an a l t e r a t i o n  product. 

57: Altered X-feldspar? - st rongly turbid,  reddish-brown; as patches 

257; Quartz - xenoaorphic mosaic mater ia l  i n  groundmass nixed with 

23;: 

2$ 

Grouncmass of porphyri t ic  rock i s  e s s e n t i a l l y  an xcnonorphic mosaic 
o f  quartz, 2nd fe ldspar  mixcd with abundant c h l o r i t e ,  s e r i c i t e ,  and 
carbon2 t e .  

Grsmitoid f i a m e n t s  

5576 Altered Flneioclasc - twinned su'ohedral a l b i t e  with abundant 
included s e r i c i t e  and carbonate. 
?laced by coarsc patchy carbonate. 

grained mater ia l  - nos t ly  s e r i c i t e ?  

Locally extensively re- 

5$? Altered E-feldsgor? - tu rb id  brounish patches of extremely f ine-  

2%; C<:uarts - i n t e r c c r t i n l  

15% Alterec? i'ehfic - cos\rscly f o l i a t e  c h l o r i t e  with included b i t s  
of s?hcne( ?)  cnd t r rns luccnt  t r o m  mater ia l .  
p r i m r y  !xinr,rcl IRS ncstl;. b i o t i t e .  

For& suggests 

cl$ C ~ X ~ U C S ,  &>?.tit?, hircon 

f h t r i x  - nixture  or" v n r i o m  p o p r t i o n s  of  finc-grainc4 c h l o r i t c ,  tourmaline 

included tourxclinc.  Finc-grainc2 s e r i c i t c ,  and petchy carbonete locr?.lly 
akundmt. 
l i n e  very rkundnnt, occurring 3s f i n e  nccdlcs, o f ten  i n  radiating as te r i sk-  

n w d l e s ,  crushcbc? clizartz anc? f c l b p n r ,  mi? c o m s c r  quartz with 

Chlori te  i n  per t  occurs E S  ::ggrc.G."-tcs of smll rose t tes .  Tourma- 



Specimen lJ7-39' (continueci) 

,- 
l i k e  c l u s t c r s .  l h t r i x  zinercds locolly invsdc  rock f r n p e n t s  a long  nargins 
and f rec tures  . 
Rock i s  a ?irr?ccia cor?~oscd. o f  ex tens ive ly  rl'ierec? fel.c!spnr porzhyry 

( o r i e i n c l l y  d n c i t e  o r  l n t i t e )  , nnd crusher], alter.:c' g rnnod io r i t s .  Dtrk m t r i x  
\ of f i n e - p r i n o d  c h l o r i t e  3- t o u r n d i n e  2nd coa r se  qunr te ;  fills areas between 
i f r a p e n t s  of g r m o d i o r i t e  rcnd invndcn h o s t  a long  f rwtures .  

.- 



Specimen US-0.5' 
r- 

Veined Granitoid 

Core Snecinm: ;kcliurn-grnined, hornogeneous, e l te red  g p n i t o i d  rock, l i g h t  
Krcenish colour. Cut by whitish veins contnining mostly quartz -- 

and pole greenish x a t c r i a l ,  with several  rormded "islands. I t  

shcrp ly  defined by t h i n  hlack zone. 
(not present i n  th in  sect ion) .  

lk rg ins  of  veins 
Cne l a t e r  ve in l e t  o f  Gunrte nnd ccrbonnte 

Thin Section: 
_IL 

Granitoid Rock: 

607; Altered Feldspc?r - f u l l y  replaced by fine-gmined aggregates o f  
s e r i c i  t c  with minor i r r cgu le r  pctches o f  brotrnish carbonate. 
Siibhcdrcl f o r m  indicz te  f e l d s y i r  tias mostly o r  all plegio- 
clr??se. 

25;'s Q.ia.rtz - i n t c r s e r t i a l  t o  pseudoaorphed feldspar .  

157; Altered i k f i c s  - nainly brorrnish ccrbonate, with some intermixed 
white mica and colourless  ch lor i te .  Local inclusions o f  
brotrn high r e l i e f  minerals (cuhedrel mettinict i n  p a r t )  and 
t ranslucent  nne t e r i a l .  
rnincrnl was bio t i  te.  

Flaky habi t  i n  pa r t  suggests primary 

Ll$ Opaques - sca t te red  anhedrcl gra ins  

t race  Apatite,  Zircon. 

- Veins: 

suggesting tha t  vein developed along fracture .  
as fo l lows:  

Replacenent bodies ( n v e r a p  4-nq wide) wi th  sinuous out l ines  and 
rounded i s lcnds  of  host  rock. One of  inclusions is  crushed - 

Vein is  markedly zoned 

Outer Zone - th in ,  discontinuous; c l ea r  quartz (0.2 t o  0.5mm) 

Second Zone - very sharp and continuous "rind" of extremely f i n e  needles 
Oriented approximately 

normal t o  wall of  vein, with needles tending t o  radiate i n t o  core. 
S l igh t ly  coarser  tourneline loca l ly  occurs i n  host rock adjacent t o  
vein. 

o f  touriaaline (0.2 t o  O . 3 r i  long). 

Third Zone - i r r e g u l a r  zone of nixed brown cnrbonate, quartz,  colourless  

tournaline. 
c h l o r i t e  i n  s n a l l  ro se t t e s ,  Lninor s e r i c i t e  and sparse 

Core Zone - mainly c l ea r  mosaic quartz,  some euhedrd ,  with t race  
s e r i c i t e ,  carbonate, and ch lor i te .  

i s  r e l a t i v e l y  coarse - l i k e  t h a t  of  host  rock. 
Grain s i z e  of quartz 

Rock is an a l t e r ed  trondjemite o r  ganod io r i t e .  Feldspars replaced by 
Cut by zoned, qua r td touma-  s e r i c i t c ;  na f i c s  replcrced by brownish carbonate. 

l ine  replacement vein. 



hltercd Grmodiorite r Specimen US-130' 

Core Specimen: Eissive, homogeneous, medium-grained, altered, granitoid-looking 

altered mineral visible in specimen. 
rock. Colour nediux grey-green. Quartz, feldspar and dark 

Several very fine dark veinlets. 

Thin Section: 

555 Altered Plagioclase - euhedral to subhedral, well-twinned albite with 
numerous included shreds of sericite, patches of carbonate and 
ninor chlorite. Some grains almost fully replaced. 

25$ Quartz - intersertial to plagioclase 
5$? K-f eldspar - intergranular to plagioclase; motley appearance, sericitic 

alteretion. 

15$ Altered PIEfics - chlorite with included bits of translucent brown 
material (sphene? in part). 
form as if pseudomorphous after biotite. 
matic form, possibly after hornblende. Ninor chlorite 
occurs as aggregates of small rosettes - probably not direct 
replacement of primary nafic mineral. 
has thin lenses of colourless mineral (prehnite?) along 
cleaveges. 

IJIost of chlorite has tabular 
Some has pris- 

Some of  tabular chlorite 

~ 1 %  

41% 

Opeque - scattered anhedral grains 
Colourless alteration minerel, (intermediate birefringence) in part 

may be prehnite? 
to be a colourless chlorite. 

Some has lower birefringence and appears 

trace Apatite 

local Tourmaline - as long thin needles (0,Olmm dim.) mostly included 
in quartz. 

?\ thin veinlet. 
Occurs in one patch in section, and along one 

c .c .q ---- 

Rock is an altered, hornblende-biotite trondjhemite or granodiorite. 
Plagioclase altered to albite + sericite + Carbonate; nafics chloritized. 

Thin veinlet marked by tourmaline needles in quartz, apparently developed 
along a fracture. Also  later, very thin veinlets of carbonate with heavy brownish 
stain; discontinuous and approximately parallel. 



-- 

Specimen UC-199.5 ' Altered Granodiorite 

Core Srjecimen: &dim-grained, homogeneous, massive gran i to id  rock. Visible 

mafic minerals 10-1 2$. 
material .  Thickest ve in l c t  2nn wide, with white quartz along centre. 

quartz an2 altered-looking, pix& t o  greenish feldspar.  Altered 
Comon snal l  branching ve in l e t s  o f  very derk, fine-grained 

Thin Section: 

55$ Altered Plagioclase - subhedral grains ,  1-3m, of  a l b i t e  with nuuerous 
included f l&es  o f  s e r i c i t e  and patches of  carbonate. 
Replacement qui te  extensive i n  some grains. 

Altered K-Feldspar? - angular t o  i r r e g u l a r  patches inser ted  

moshic, between P r a re ly  with radially-oriented arrangement) and 
brownish turbid appearance. Appears t o  be mainly f i n e  s e r i c i t e .  

57: ( o r  l e s s )  
lagioclase p a i n s .  Zxtremely fine-grained sca ly  

25$ Quertz - i n t e r s e r t i a l  t o  plzgioclase 

12$ Altered Piafics - mostly coarsely foliate c h l o r i t e  with included b i t s  

Rarely cores of pseudo- 
of brown mineral ( r u t i l e ?  i n  p a r t ) ,  t rznslucent  mater ia l  
(hydroxides?), and minor opaques. 
norphs have white mica intergrown p a r a l l e l  with ch lor i te .  
Form indica tes  t h a t  primary mineral was mostly ( o r  a l l )  
b i o t i t e .  

cl$ Opeques - sca t te red  enhedral gra ins  

t race  Zircon, Apat i te  - soae euhcdral 

Section a l so  contains one c l o t  (dizrn. approx. 4mm) of  granulose mosaic 
plagioclase + c h l o r i t e  + opaques + ninor  s e r i c i t e .  Origin unknown. 

- Veins: 

f i n e  needles (0.03mm diam. ) nixed with ch lor i te .  
(1  t o  0.5m) forms core of thicker  vein. 
f r ac tu re s ,  and appear i n  pa r t  t o  replace host rock. 

IiIainly c h l o r i t e  occuring as  aggregates of  small (0,Olmm diam.) 
rose t t e s ,  some concentr ical ly  zoned. Also common tourmaline as 

Coarser mosaic quartz 
Veins are loca l l ized  along 

Hock i s  an a l t e r ed  and s l i g h t l y  f rac tured  b i o t i t e  granodior i te  o r  trondje- 
mite. 
Several ve in l e t s  o f  c h l o r i t e  + tourrr,aline & quartz. 

Plagioclase e l t e r e d  t o  a l b i t e  + s e r i c i t e  + carbonate; mafics chlor i t ized.  



Specimen U10-125 * Altered 3recci.a -. G d ; L \ ? O r l  \ I L P t -  

Core Specinen: Ihssive,  homgcneous, altered-looking brcccia. Approximately 
55:; pale greenish fragments angular t o  sub-zngular, mostly 

1/16 t o  1/8It. 7 r q p c n t s  appear t o  be  o f  a l t e r ed  grani toid rock; a few m e  of 
pale grcen aphani t ic  material .  Ilztrix i3 composed of  dark, greenish-black 
aphani t ic  mater ia l  and v i s i b l e  quartz. 

Thin Section: 

Framents  of  Granitoid Rock (approx. 5& of t o t a l )  

60$ Altered Feldspar - t o t a l l y  replcced by fine-grained, mat-like 
aggregates of  s n r i c i t e  with ninor c h l o r i t c  and brownish 
carbonate. 
but a l t e r a t i o n  obscures form of many grains. 

Blockjr subhedral form suggestive of plagioclase,  

25% Quartz - i n t e r s e r t i a l  t o  fe ldspar;  r e l a t i v e l y  f r e e  of inclusions.  

157: Altered Nafic Kineral - c h l o r i t e  with comon inclusions of  brown 
turbid mater ia ls  (carbonate and sphene? i n  par t ) .  Tabular 
fom suggests primary n inera l  was mostly b io t i t e .  

/- 

,- 

t r ace  Apatite,  Zircon 

Aphanitic Framncnts (55 o r  less of t o t a i )  - Very fine-grained aggregates of 

carbonate nixed with f ine-pa ined  ch lor i te .  
pieces of f e l s i t i c  rock o r  large pieces of a l t e r e d  feldspar? 

s e r i c i t e  with minor ch lor i te .  Thin r i m s  of turbid brown 
These fragments nay represent  

Matrix (45$ of  t o t a l )  

2/3 Quartz/Tourmaline - nosaic quartz  with a i n  s i z e  approximately 
l i k e  t h a t  o f  quartz i n  fragnents T 0.5 t o  1.0 average), 
containing up t o  ‘35% of  t o m a l i n e  needles (0.0lmm diameter). 
Tourmaline typ ica l ly  concentrated toward margins of fragments 
and tends t o  r ad ia t e  atray from fragments. 

1/3 Chlorite,  Corbonate, S e r i c i t e  - ch lo r i t e  i n  aggregates of small 
rose t tes .  Srotmish turbid! carbonate loca l ly  tends t o  r i m  
fragnents.  

Rock is a brccciated and intensely a l t e r ed  &ranitoid, probably a b i o t i t e  
granodiorite.  3reccia n a t r i x  is  coarse quartz with included tourmaline, fine- 
grained c h l o r i t e  and s e r i c i t e ,  and cerbonatc. 

Brecciated character  which is so obvious i n  saved specimen i s  somewhat obscure 
under nicroscopc. Carbonate loca l ly  appccrs t o  rcplace the fragments i n  part .  
These fea tures  suggest t h e t  a t  l e a s t  pa r t  o f  the  a l t e r a t i o n  took place a f t e r  
the  or iginal  rock had been crushed. 

Primary minerals and texture  l a rge ly  destroyed by a l t e r a t i o n  minerals. 

... 



Specimen UlO-f$V (128'?) Altered Breccia 
F- ps'seS~~~wia u& 

Core S-oecinen: Hetcrogcnecus, sowwhat nottled-looking, p c e n i s h  rock. Contains 

na te r ia l .  Remainder cons is t s  o f  v i s ib l e  quartz,  greenish a l te red  feldspar?;!: 
and yellowish Carbonate. 

one l a rge r  piece ( a m  across)  of aphanitic,  pale green t o  

Thin Section: 

Lame f r a m e n t  - se r i c i t i zed  f e l s i t e ?  

Conposcd par t ly  o f  fine-grained, :tenomrphic mosaic o f  fe ldspar  and 
minor quartz,  heavily dustcd with specks o f  s e r i c i t e  and ninor pale chlor i te .  
Abundant inclusions obscure nature of fe ldspar  and r e l a t i v e  abundance o f  
quartz (quartz content seens t o  ho 1/5 o r  l ess ) .  
grades i n t o  very finc-grained rock composed a lnos t  en t i r e ly  o f  s e r i c i t e  + 
ninor  pale ch lor i te  and scat tered grains  of  quartz. 
s e r i c i t i c  matcrial  arranged i n  vamely pa rc l l e l  cones - suggesting primary 
f l o w  s t ruc ture  (but qui te  uncertcin).  

mosaic quartz and/or brownish carbonxte. 
inclusions of brown t o  reddish (hematite) translucent material. 
possibly represent mygdules o r  a l t e r ed  phenocrysts - but don't  have any 
d i s t inc t ive  shape. 

be a s c r i c i t i r e d ,  fe ldspathic  f e l s i t e .  

This fe ldspathic  material  

Feldspathic and 

Fragment clso contains several  7: o f  sharply-defined c l o t s  of coarser 
Some of carbcnate contains feathery 

C l o t s  

~ 

iIature of  t h i s  fragment scmevhat uncertain,  but seems most l i ke ly  to  

Renainder of Rock - crushed rpanitoid 
1 
i i ~e-r-i, ~ e ,  ,.,..anrl... cerbonntc. 

Composed o f  a vcry cczplex z ix ture  of ~ u a r t z ~ l t e r e d , , , . , f ~ . l ~ ~ . p a r . a T ? d  
*. $!PA ij;. 

. p.,& !&w" ,~~A~.  

Primary igneous t s e  loca l ly  discernable but 
n w d * * \ c  ., , mostly destroyed. Iirrcciated. character indicn.ted by v a g ~ ~ e l y  defined rock 

(0" u"4>H extensive a l te ra t ion .  Nnjor const i tuents  are as follows 
fragments and fractured quartz and plagioclzse, but a l so  obscured by 

7 ~ $  Ciuartz - partl j .  i n t e r s e r t i a l  t o  a l te red  plagioclase ( r e l i c t  from 
;;ranodiorite), por t ly  no xenoncrphic mosaic mixed with s e r i c i t e  

( a l t e r ed  crush n e t e r i a l  ?), par t ly  i n  mosaic patches with 
included tourncline and rare euhedral forms - ( s imi la r  t o  
"coarse na t r ix  quartz" as seen i n  other breccia specimens). 

1%; Plagioclase - f rzctured,  subhedral o lb i t e  with included s e r i c i t e  
and_cnrbcnate. 

p a i n e d  patches. 
plagioclase - others  i r regular .  
agmciyctes i n  part .  

minor colourless Chlorite - very abundant as fine- 
Sorne v i t h  f o r =  suggesting replacement of 

Extremely fine-grained 

15$ Carbonate - as i r rcgulnr  patChcE, r e l a t ive ly  clear t o  strongly 
brownish turbid.  
translucent brown t o  reddish (hematite) na te r ia l .  
probably replaces primary mafics. 

Often with feathery inclusions of opaques, 
In par t  



.( 1 
----- ---- . 

' ,  

Specimen UI O-PZ 1 (I 28' ?) (cont inued ) 
r- 

dl$ Tourmaline - :is srnnll s c c t t c r c d  needles ,  n a i n l y  i n  q u a r t z ,  
no t  abundant. 

LI$ h p c t i t e ,  z i r c o n ,  ~ p a q u e s  

Rock ap?eaxs t o  be c n  i n t m s e l y  a l t c r e d  kjreccia of f e l s i t e  (?) and crushed 
g r m i t o i d  rock. 
by a l t e r c t t i o n  End r e c r y s t a l l i z a t i o n ,  w i t h  a d d i t i o n  of  q u a r t z  + tourmaline and. 
probably some carbonate .  

P r ina ry  igneous t e x t u r e  an?. b r e c c i a t e d  c h a r a c t e r  p a r t l y  des t royed  

Specimen has se t  of  s u b p a r a l l e l ,  very t h i n ,  brown-stained carbonate  v e i n l e t s  
t h a t  c u t  a c r o s s  a l l  o t h e r  clcments i n  rock. 
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Pechiney Development Limited ( N  P L ) 

Geophysical R e p o r t  

on 

I nduc e d P ola r I za t f on Survey s 

S o u t h  Seas Mining Option 

I 

SUMMARY 

Induced Polarization survey@ w e r e  run over  

most  of t h e  South Seas  Option. The purpose watj t o  

look f o r  addltional breccla zones o r  disseminated sulphide 

zones t h a t  would be copper bearing. 

T h r e e  zones were  located. One was  quite 

weak and irregular.  A broad zone wae located near  a 

grounded telephone line while a t h i rd  zone occurs  on t w o  

lines and is shallow, Goologlcal examination followed 

by drilling o r  trenching i s  recommended. 

A aide or depth e f f e c t  f r o m  t h e  Trojan 

deposlt was also located on one of t h e  traverses. 
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Pechiney Development Limited (No P . L . 
Geophysical Report 

on 

Induced Pola rS za t lon Surveys  

Sou th  Seas Mining Option 

I . I N T R O D U C T I O N  

A t  t h e  reques t  of' Pechiney Development 

Limited, Induced Polarization surveys were carr ied out  

over  t h e  S o u t h  S e a s  Mining Optlon, Highland Valley, 

Kamloops Mining Dfvision, B. C 

The  survey was t o  explore for addittonal 

sulphtdes t h a t  mlght be associated with the intrusive 

grani tes  of t h e  claim group. 

11. G E N E R A L  GEOLOGY 

Porphyry copper deposits In t h e  Highland 

Velley of Bri t i sh  Calumbia are all closely asrsociated with 

t h e  Gulchon batholith. Wideepread low grade diseemlmted 

copper mineralization occurs  over a large area. The 

Trojan deposit located on thie claim group is  a hlgher 

grade deposit located in a brscaia. 



X I I .  P U R P O S E  O F  T H E  S U R V E Y  

The Induced Polarizatlon survey was employed 

in order  t o  locate any a r e a s  of dlaseminated eulphidea 

in t h e  hope that if located they  would be copper bearing. 

The Trojan deposit is ln a breccia zone. 

I 

IV. D I S C U S S I O N  O F  R E S U L T S  - 
A ser ies  of weak anomalies 'were located along 

Baseline N o e l  on lines 12S, 4S, 00, 4N, BN, 24N and 

28N. These  are weak and non recurring anomalies and 

should only be pursued when geologic evidence gives f u r t h e r  

encouragement , 

One of t h e  b e t t e r  anomaliea occurs  on Baeeline 

No.2 at 18E t o  28E. Thie anomaly does not  occur at 

s u r f a c e  and could arise f rom t h e  side o r  depth e f fec t  

of t h e  Trojan deposit ,  

The zone t h a t  shows t h e  moat per s i s t an t  

n a t u r e  is t h e  zone extendlng f r o m  Baaellne No.2 line 00 

t o  12N cen t r ed  around 3OW. Thie zone unfortunately 

occurs  near  a grounded telephone line so cautlon should 

be employed in investigatlng its cause.  A diamond drill 

hole in t h e  c e n t r e  of t h e  zone should be employed if 

other explanationo fail. 

A s m a l l  anomaly, located on Baseline No.3 a t  

4N and 8 N  nea r  t h e  baseline, is near-surface and 
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bulldoting or  trenching would be t h e  eas i e s t  way t o  

explore th i s  feature . 
V. C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S  

The  Induced Polarization survey did not  locate 

any Estrong anomalous zones. B u t  i t  did locate t h r e e  

areaa where f u r t h e r  geological work is recommended. 

The side or depth extension of t h e  Trojan deposit was  

located. 

It is recommended t h a t  t h e  zone on Baseline 

N o . 1  be examined geologically. 

N o . 2  (where the telephone line ie located)  should be 

checked geologically and t h e  possibillty of a diamond drill 

hole considered. 

and 8 N ,  could be bulldozed or trenched since indications 

The zone a t  30W Baseline 

The zone at Baseline No.3 ,  line 4N 

are t h a t  t h e  cause 18 shallow. 

Respectfully submit ted,  

J u n e  l y t h ,  1970. 

T o m  Gledhill, B.A.,P*EW. 
Geophysicist 
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C o n t r a c t o r :  Tom Gledhill, P.Eng. 
21 Sandalwood Place 
Don Mills, Ontar io  



Induced Pola rlsa t ton 

Theory and Method of Survey 

Induced Polarizatlon ( I ,  P, ) surveys refer t o  

a measurement of t h e  blocklng or back voltage - polarleatlon 

of metallic conductor6 ln a medium of lonlc solutlon con- 

duc t  lon . 
T hie elect  ro-c he m f cal rsla t lonehlp oc cur8 when- 

e v e r  metallic-type mlnerals euch as base metal aulphlde8 

have an  electrical  cur ren t  p e e  through them. 

reolotlvlty surveye, t h e  c u r r e n t  t r ave l s  by conductlon 

through t h e  lone p resen t  In t h e  w a t e r  con ten t  of t h e  

ground. 

In ordlnary 

This  is poeslble bauruse almoet all of t h e  mlnerals 

have a much higher res ls t lvl ty  than t h e  aqueou portlon 

of t h e  ground. A group of tlmetalllctt type  mlnerals ha re  

epeclf ic reelstlvlties much lower t h a n  t h e  ground water  . 
The  I.P. effect  occure a t  t h e  ln te r facee ,  

where t h e  mode of conductlon from lonlc In aolutlons t o  

electronic in t h e  rnatalllc minerale la p re sen t  In t h e  rock. 

Thirs blockfng actlon or lnduced polarlsatlon whlch 

depends on t h e  energlee neceseary t o  allow lone t o  glvs 

up o r  receive electrons f r o m  t h e  metallic surface, Increase. 

with t h e  t i m e  that  a d l rec t  c u r r e n t  is allowed t o  pass 

through t h e  rock. Thus  as lone accumulate against  the 



meta l l ic  l n t e r f ace  t h e  resletance t o  c u r r e n t  flow Increases. 

I n  time t h e s e  excetm lone reduce the amount of c u r r e n t  

flow through t h e  meta l l lc  particle,  Thls phenomena 1s 

repea ted  a t  each of t h e  infinite number of solution-metal 

l n t e r f aces  present  In t h e  metallic rich rock.  

When t h e  d i rec t  c u r r e n t  voltage t h a t  is  used 

t o  cause a di rec t  c u r r e n t  1s c u t  o f f ,  t h e n  t h e  charged 

ions forming the polarization r e t u r n  t o  the i r  normal 

poeition. This  movement of charge create6 a s m a l l ,  bu t  

measurable c u r r e n t  f low on t h e  su r face  of the ground. 

Using an  al ternat ing a u r r e n t  source ,  the 

e f fec t ive  resis t ivl ty  of t h e  sya tem will change with the 

frequency of t h e  switching. 

T h e  recorded values of t h e  per  c e n t  frequency 

effect  o r  F.E. are a measurement of t h e  polarization 

in t h e  rock mass. An o f t e n  more umful  qusnt l ty  1s t h e  

metal  f a c t o r  (M.F.) which 1s obtained by normalizing t h e  

F . E . for varying realstivit ies . 
I .  Po i s  used in t h e  sea rch  f o r  dieeeminatsd 

meta l l lc  eulphidee of less than  20% by volume, 

Field procedure in most  I.P. surveys IS as 

f ollowe t 

C u r r e n t  is applied t o  t h e  ground a t  t w o  point8 

x fee t  apart, The  potentials are measured at two o t h e r  



points x fee t  apart in line with the c u r r e n t  electrode8 

and t h e  separat ion of t h e  near  c u r r e n t  and potential 

electrodes is nx where n=1,2,3,etc. 

The rneaeurements a r e  made along a picket 

line with convtant  distance nx feet  employed between t h e  

n e a r e s t  c u r r e n t  and potential e lectrodes and several 

values of n may be employed (n=1,2,3,etc.) 

I n  plotting t h e  r e s u l t s ,  t h e  values of t h e  

apparent  res is t ivi ty ,  metal f a c t o r  , t h e  percentage 

frequency effect meaeured for each set  of elecltrodes 

are plotted at t h e  intersect ion of t w o  imaginary lines 

drawn f r o m  t h e  c e n t r e  of the c u r r e n t  and potential 

electrode& a t  45" t o  t h e  surface t o  m e e t  a t  a mid point 

below t h e  e lectrode a r r a y .  Each of t h e  t h r e e  quantit ies 

are plotted in upright psuedo-sections 

iii 
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