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1.0 SUMMARY 

The Mount Pol ley a lka l ic porphyry copper-gold deposit, located 56 km 
northeast of Williams Lake in central Brit ish Columbia, was discovered in 
1964 by ground examination of a strong aeromagnetic anomaly and outcropping 
copper mineralization. 

The deposit occurs in a multiple intrusive stock within the Quesnel Belt, an 
allochthonous terrain of dominantly Upper Triass ic to Lower Jurassic mafic 
to intermediate volcanics that l i e along the eastern margin of the 
Intermontane Belt. 

Five main episodes of structural development are recognized at Mount Pol ley: 

(1) intrusion of the Mount Polley syenodiorite phase into a 
volcanic pile; 

(2) intrusion of monzonite porphyry #i into syenodiorite and 
older lithologies and development of the intrusion breccia 
(ground preparation for mineralization); 

(3) deposition of Cu-Au mineralization; 

(4) intrusion of post-ore lithologies (monzonite porphyry #2 and 
03, augite porphyry, etc.); and 

(5) uplift and erosion during the Tertiary and Quaternary periods. 

Two principal zones of copper-gold mineralization, the Central Zone and West 
Zone, have been outlined by closely spaced d r i l l i n g . The Central Zone is a 
tabular s i l l - l i k e body of mineralized intrusion breccia with northerly 
strike and moderate easterly dip. The zone measures 1,100 m along strike 
and is 200 to 450 m wide. The West Zone forms the central portion of a 
westerly plunging pipe of mineralized intrusion breccia measuring 450 m in 
diameter and extending to at least the dr i l l ed depth of 275 m. 

Principal primary minerals, magnetite and auriferous chalcopyrite, occur as 
disseminations and veinlets in the breccia. The contact between breccia and 
breccia hosting l ithologies is gradational. 
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Although several parts of the deposit are strongly oxidized as a result of 
weathering, the very limited amount of supergene copper mineralization formed 
reflects the low pyrite content of the deposit. Pervasive potash 
K-spar-biotite-diopside alteration coincident with the breccia, is surrounded 
successively by garnet-epidote and epidote alteration zone in the volcanic and 
hypabyssal wall rocks. A pyrite halo measuring 4,500 m by 1,000 m occurs well 
outside and structurally above the two main mineralized breccia bodies. 
Calcite in veinlets throughout the ore body and wall rocks, the result of 
propyl it ic a lterat ion, and absence of pyrite made the ore and waste rock 
acid-consuming. 

A diamond d r i l l summary follows: 

YEAR COMPANY HOLES FEET REMARKS AREA 

1966/67 Cariboo Bel I Copper 123 (S1-S123) 48,325 DO holes Property Wide 

1966/67 Cariboo Bel I Copper 38 (P1-P38) 6,585 Percussion ho les Property Wide 

1967-70 Cariboo Bel I Copper 30 (S200-S229) 11,849 0D holes Property Wide 

1972 Cariboo Bel I Copper 17 (P39-P51) 4,185 Percussion hoi les Property Wide 

1977 Highland Crow Res. 7 (P62-P68) 1,880 Percussion hoi les NW End 

1978 Highland Crow Res. 5 (P69-P73) 1,161 Percussion hoi les NE End 

1979 Teck Corporation 6 (CB1-CB6) 1,750 Percussion holes Pit Area 

1981 E & B 7 (S230-236) 5,727 DD holes Pit Area 

1981 E & B 7 (R1-R7) 4,250 Rotary holes Pit Area 

1982 E & B 17 (S237-S253) 11,762 DD holes Pit Area 

1982 E & B 11 (R8-R18) 5,040 Rotary holes Pit Area 

1986 E & B 22 (R19-R40) 8,170 Rotary holes Property Wide 

1988 Imperial Metals 99 (MP1-99) 29,126 DD holes Pit Area 

1989 Imperial Metals 139 (MP100-238) 

528 

61,313 

201,123 

DD holes Pit Area 
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2.0 PROPERTY GEOLOGY 

The Mount Pol ley intrusive complex is located Bootjack Lake on the west side 
and Polley Lake on the east side. The intrusive complex is t i l t ed laccol i th 
approximately 6 km long and up to 2 to 3 km thick at the center. Six 
l i tho log ica l ly d ist inct phases are recognized, of which f ive comprise one or 
more stacked lenses concordant with the northeast-dipping host strata, and the 
sixth, the Cu-Au bearing breccia which is partly concordant and partly 
discordant. 

The principal l i thological phases of the intrusive complex recognized are 
mafic pseudoleucite syenite, pseudoleucite syenite, syenodiorite, monzonite 
porphyry and intrusion breccia. 

Mafic pseudoleucite syenite forms the westernmost or strat i -
graphically lowest member of the complex. The unit is 
grey-weathered, medium to coarse-grained rock composed of 20% 
pseudoleucite phenocrysts in a fine-grained groundmass of K-spar, 
nepheline, a lb i te , aegirine-augite, hornblende and magnetite. Mafic 
minerals comprise 15-25% of the rock. The unit is exposed east of 
Trio Lake. 

Pseudoleucite syenite consists of less than 5% mafic minerals and 
30%-90% pseudoleucite phenocrysts often up to 4 cm in diameter. 
The phenocrysts stand out on a weathered surface and the rock is 
called "golf ball syenite" in the f i e l d . 

Syenodiorite is exposed along the east shore of Bootjack Lake, 
forming a long lens that broadens southeast towards Polley Lake. 
Large inclusions of syenodiorite occur throughout the property. 
These inclusions are within the monzonite porphyry, suggesting that 
syenodiorite represents an ear l ier phase of the complex. The rock 
is grey, fine to medium-grained, porphyritic, with plagioclase 55%, 
orthoclase 20%, augite 15% and biot i te 5%. Accessory minerals are 
amphibole, magnetite, sphene, zircon and apatite. 
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Monzonite porphyry (Ml) is buff to pink rock with up to 40% 
subparallel plagioclase laths in a fine-grained matrix of K-spar, 
plagioclase and augite. Accessory minerals include b io t i te , 
magnetite, sphene and apatite. Its colour index is lower than that 
of syenodiorite, K-spar content is higher and has abundant 
plagioclase phenocrysts. Miarol i t ic cavities are common in this 
unit and usually f i l l e d with prehnite and zeol i te. 

Intrusion breccia underlies the central part of the property 
including the top of Mount Polley. Two out of three main breccia 
bodies outlined by d r i l l i ng to date host economic concentrations of 
porphyry-type copper-gold mineralization. The western breccia, as 
indicated by d r i l l i n g , is a steeply plunging pipe discordant with 
enclosing intrusive phases of volcaniclastics and partly 
discordant. The third main breccia that underlies the top of 
Mount Polley is void of mineralization and appears to be younger 
than the other two breccias. This is supported by a presence of 
sanidine porphyry dyke fragments in the breccia. These dykes 
crosscut other major units of the intrusive complex elsewhere in the 
property. 

The breccia consists of fragments of syenodiorite, monzonite 
porphyry and volcaniclastics cemented by pink, fine-grained syenite 
matrix made up of 70% K-spar and 30% plagioclase. Fragments of up 
to 30 m in length have been seen in d r i l l core. 

Several younger rocks intrude the intrusive complex. There are two stages of 
monzonite porphyry dykes known as M2 and M3 respectively. M2 dykes occur 
adjacent to intrusion breccia and this unit is similar to the main mass of the 
monzonite porphyry. M3 dykes are common in the upper portion of the laccol ith 
and as fragments in the Mount Polley breccia. Pyroxenite gabbro has been 
encountered in several holes east of Bootjack Lake and i ts surface areas has 
been encountered in several holes east of Bootjack Lake and i ts surface area 
has been interpreted mainly from the ground magnetic surveys. These 
intrusions are considered to be coeval with augite porphyry dykes, the 
youngest intrusives in the laccol i th, that cut off phases east of 
Bootjack Lake with the exception of the pyroxenite gabbo lense. 
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a t t r i bu ted on both east and west sides of the complex. 

Data i l lustrat ing the whole rock geochemistry of various Mount Polley rock 
types is given in Table 1. 

Table 1 Whole Rock Geochemistry 

Zone Depth* SI02 AL203 FE203 CAO NA20 K20 ROCK TYPE 
West 65 51. 15 17. 87 8. 34 
West 272 57. 49 15. 79 7. 94 
Central 387 55. 90 17. 19 8. 10 
West 42 52. 00 17. 89 8. 09 
West 40 52. 56 17. 39 7. 89 
West 148 49. 17 18. 12 9. 11 
West 205 59. 13 16. 04 3. 87 
West 570 60. 22 16. 83 5. 70 
Central 438 61. 07 17. 33 4. 32 
Central 704 48. 60 14. 87 7. 72 
Central 723 53. 13 16. 56 6. 96 
Central 765 48. 28 12. 99 10. 00 
Central 263 48. 07 15. 82 10. 52 
Central 629 54. 90 16. 41 11. 32 
Central 378 56. 70 15. 27 7. 49 
Central 404 60. 80 17. 09 4. 27 
Central 353 60. 80 17. 24 4. 10 
Central 352 52. 60 18. 07 9. 61 
Central 387 52. 90 17. 69 9. 61 
Central 346 50. 90 16. 71 9. 09 
Central 380 52. 00 16. 10 9. 04 
Central 854 60. 30 15. 80 5. 08 
Central 852 60. 50 16. 25 5. 95 
Central 866 58. 90 17. 09 6. 81 
Central 856 59. 80 16. 56 6. 86 

4. 02 5. 75 3 .16 Intrusion Breccia 
4. 80 4. 80 4 .42 Intrusion Breccia 
3. 68 4. 71 4 .60 Intrusion Breccia 
5. 97 3. 36 4 .31 Syenodiorite 
7. 87 3. 94 3 .71 Syenodiorite 
6. 37 3 . 63 3 .23 Syenodiorite 
4. 50 2. 00 9 .37 Monzonite Porphyry*1 
1. 43 2. 66 9 . 19 Monzonite Porphyry#1 
3. 11 5. 87 4 .78 Monzonite Porphyry#1 
7. 02 3. 19 1 .88 Mafic Dyke 
4. 52 4. 59 3 .40 Mafic Dyke 

11. 09 1. 65 3 .41 Mafic Dyke 
11. 02 1. 44 4 .46 Augite Porphyry 
3. 66 4. 79 5 .49 Intrusion Breccia 
5. 37 4. 73 6 .26 Intrusion Breccia 
3. 23 4. 11 8 .25 Intrusion Breccia 
3. 73 5. 14 7 .52 Intrusion Breccia 
8. 84 4. 69 3 .78 Syenodiorite 
7. 33 5. 18 3 .55 Syenodiorite 

11. 25 3. 96 4 .08 Syenodiorite 
8. 45 4. 03 3 .73 Syenodiorite 
4. 37 6. 63 3 .24 Monzonite Porphyry#I 
5. 32 6. 85 3 .26 Monzonite Porphyry#: 
7. 44 7. 33 1 .84 Monzonite Porphyry#: 
4 . 72 6. 79 3 . 15 Monzonite Porphyry#: 

* feet 
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3.0 MINERALIZATION 

Two principal zones of significant Cu-Au mineralization known as the Central 
and West zones have been outlined to date. 

Magnetite, chalcopyrite, minor pyrite, trace bornite and native gold are the 
primary minerals in the deposit. Supergene minerals include malachite, 
amorphous chrysocolla, native copper, cuprite, dignete and cove l l i te . 
Magnetite and chalcopyrite occur as very fine-grained disseminations and in 
fractures and drusy cavit ies. 

The Central Zone is a tabular s i l l - l i k e body of mineralized intrusion breccia 
with a northerly strike and moderately eastward dip. The zone measures 
1,100 m along strike and is 200 to 450 m in width. The West Zone forms the 
central section of a westerly-plunging pipe of mineralized intrusion breccia 
measuring 450 m in diameter and extending to a d r i l l ed depth of 275 m. A 
pyrite "halo" measuring 4,500 by 1,000 m is located outside and structural ly 
above the two main mineralized breccia zones. 

The laccol ith displays a complex history of rock alteration in which a wide 
variety of hydrothermal minerals formed at different periods during its 
intrusive and post-intrusive history. The most intense alteration developed 
comtemporaneously with mineralization in three coaxial zones: a central zone 
or potash feldspar-biotite-diopside; intermediate garnet-epidote zone; and a 
peripheral epidote zone. Additional alteration minerals associated with these 
assemblages above include prehnite, analsite, thompsonite, chabbosite, 
stobite, sphene, calc ite and chlor ite. Alteration effects, not direct ly 
related to mineralization, include pervasive moderately intense s e r i c i t i c and 
argi l l i e deuteric alteration of feldspars and syenodiorite, monzonite porphyry 
and post-mineral monzonite porphyry dykes, and intense argi l l i e alteration of 
feldspars and shear zones. 

Post-mineralization events include block faulting which t i l t ed the strata near 
the close of Upper Triassic volcanism and up l i f t and erosion during the 
Tertiary and Quaternary periods. Although several parts of the deposit, in 
particular the upper portions of the Central Zone, are strongly oxidized as a 
result of weathering during this erosional period, the very limited amount of 
supergene copper mineralization formed reflects the very low low pyrite 
content of the deposit. 
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FIGURE 6 



Mount Polley Grade of Various Rock Types 

Copper Gold 

Grade(Cu% Au gr/t) 

0.625 

0.5 

0.375 

0.25 

0.125 

0 

0.5 

0.33 

0.25 

0.17 

0.21 
0.18 

0.26 o.25 

0.06 
0.08 

Intr.Bx Syendior MonzPorl 
Rock Types 

Tuff Post-Ore 



- 14 -

30 -

25 -

~1 

AU HOLES, ALL ASSAYS 

20 -
1 

15 -

ALL HOLES, ALL ASSAYS INSIDE ORE ENVELOPE 
WITH TOP 1% TRUNCATED 

o.i 
h - P P r -

1.0 1.2 1.3 1.4 1.5 0.2 O J 0.4 0.5 0.B 0.7 0.8 0.9 

Au g/t 

MOUNT POLLEY: HISTOGRAM OF Au DISTRIBUTION, 1.5 m ASSAYS 
ZTN - APRIL 1980 

F I G U R E 9 

25 -

20 -

15 -

10 -

5 -

ALL HOLES. ALL ASSAYS 

1 

L 

i _ 

ALL HOLES, ALL ASSAYS INSIDE ORE 
ENVELOPE WITH TOP 7% TRUNCATED 

— I— 
0 0.06 0.12 0.18 0.24 0.30 0.38 0.42 0.48 0.54 0.80 0.68 0.72 0.78 0.84 O.SO 

Cu X 

MOUNT POLLEY: HISTOGRAM OF Cu DISTRIBUTION, 1.5 m ASSAYS 
ZTN - APRIL 1990 



- 15 -

The entire length of each d r i l l hole was sampled at 1.5 m intervals during 
Imperial's 1988 and 1989 d r i l l programs. Histograms using the above assay 
data are given in Figures 8, 9 and 10 so as to i l lus t rate the distr ibution of 
copper and gold. 

MISC/RPTS/DG/90#1 
May 18, 1990 


