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SUMMARY AND CONCLUSIONS 

The Babiy and Victoria Options were acquired in 1988 by 
Falconbridge Limited to explore for volcanogenic massive sulphide 
deposits in the Eagle Bay Formation. The Birk Creek area is 
underlain by felsic to mafic volcanics and sediments of the Devono- 
Mississippian Eagle Bay Formation. The Eagle Bay formation is host 
to the Samatosum vein deposit within mafic volcanics that contains 
634,984 tonnes of 1,035 g/t Ag, 1.9 g/t Au, 1.2% Cu, 3.6% Zn and 
1.7% Pb and is located 25 kilometres to the southeast. 

Structurally the Eagle Bay rocks at Birk Creek form a 
homoclinal sequence that dips 20 to 30 degree to the southwest and 
strike northeast. The homocline appears to be the southern limb 
of an anticlinal structure draped over the Baldy Batholith to the 
north. 

Stratigraphically the Eagle Bay volcanics and sediments 
at Birk Creek can be divided into four units. The oldest is the 
Epiclastic Unit that is located along the eastern edge of the 
property and is composed of dacitic epiclastic tuff and lapilli 
tuff, mafic tuff, quartz-eye rhyolite crystal tuff, argillite, 
wacke and limestone. Next is the Lower Volcanic Unit which is 
composed of dacite, andesite, and rhyolite quartz and quartz- 
feldspar crystal tuff and lapilli tuff, and 10% sediments that 
include graphitic argillite, argillite and minor limestone. The 
overlying Upper Volcanic Unit is composed mafic-feldspar, feldspar, 
and quartz-feldspar crystal tuff and lapilli tuff. Finally the 
youngest rocks exposed are the Grey Phyllite Unit that consist of 
argillite, siltstone, wacke and quartzite. Contacts between the 
units appear to be conformable. All units are intruded by the 
Cretaceous granodioritic Baldy Batholith to the north. 

Significant syngenetic mineralization occurs within the 
Epiclastic Unit and the Lower Volcanic Unit. Massive pyrrhotite 
lenses up to 9 metres thick, grading 0.2 to 0.5% Cu occur in the 
sediments and mafic tuffs of the Epiclastic Unit. Unfortunately, 
the pyrrhotite horizons do not contains economic quantities of base 
metals and appear to be of limited size. The Lower Volcanic Unit 
contains hydrothermally altered dacite tuffs and lapilli tuff that 
are frequently enriched in zinc and lead. Near the base of the 
Lower Volcanic Unit the UKE showing exposes a lens of base metal 
mineralization 2 X 10 metres within a sedimentary horizon enclosed 
in altered dacite tuff that assays 4.15% Zn, 5.27% Pb, 0.62% Cu, 
35 g/t Ag and 1.0 g/t Au over a width of 2 metres. Although 
drilling by Noranda was unable 'to trace this mineralization to 
depth, the occurrence of this stratiform base metal mineralization 
is very encouraging. Toward the top of the Lower Volcanic Unit 
significant thickness (50 to 100 metres) of dacite tuff are 
altered, contain up to 2% combined Pb+Zn over 1 to 2 metres, and 
have been traced for over 1000 metres along strike. 
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The Upper Volcanic Unit is unaltered and contains no 
showings of stratiform mineralization. 
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W IWTRODUCTION 

LOCATION AND ACCESS 

The Babiy and Victoria options are located 80 kilometres 
north-northeast of Kamloops, British Columbia. They lie just 
northeast of Birk Creek and east of Harper Creek on NTS 82M/05W, 
centred at approximately 51' 21' OOIIN latitude and 119' 55' 3Ol'W 
longitude (see figure 1). 

Road access to the property is good and it may reached 
as follows: from Kamloops, north along the Yellowhead Highway #5 
to Barriere (63km), then east along the East Barriere Lake road to 
the North Barriere Lake turn-of f (16km) , then north along the North 
Barriere Lake road for 9 km to the Mabel Creek logging road which 
provides access to most of the claim area. 

Relief on the property varies from 640 to 1550 metres 
above sea level. Approximately 30% of the property has been logged 
in the last 10 years and the remainder is covered by mature stands 
of fir, spruce, balsam and cedar. 



i 
1 

L 

I 

L. _. t 

. - -  . _ I  - K E Y  M A P  
. -  

FALCONBRIDGE LIMITED 

ADAMS PLATEAU 

VICTORIA AND BABIY 
- 3 -  

OPTIONS- 
LOCATION MAP, 

Yn. 
- - m  1 n w . n  

J I  I V J C  
- 0  IO 20 so 40  50 R- 

..er. 
I 8 1.000.000 

I Figure 1 
1 ~ . .  

. . . . . . . . .  . . . . . .  -. . . . . . . .  _. . . .  . . .  -1. .. -.. . _.___--- - .~ - .  
. . .  

. .  

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

. .  . . . .  . . .  . . . .  . . .  . .  
. .  . .  

'-  . 

, .  
. .  . .  

: .  . 



3 

CLAIM STATUS 

The Victoria Option area comprises 4 MGS mineral claims, 
totalling 67 units, grouped in the VIC89 group. The claims and 
their status is summarized below. The location of the claims are 
shown in figure 2. 

CLAIM UNITS RECORD NO. RECORD DATE ASSESSMENT DATE 

BLUFF 1 2 0  3932 Jan 25, 1982 Jan 25, 1997 
BLUFF 2 2 0  3933 Jan 25, 1982  Jan 25, 1997 
BLUFF 4 18 3935 Jan 22, 1982 Jan 22, 1997 
PERCY 1 9 2830 Jul 21, 1 9 8 0  Jul 21, 1997 

The Babiy Option area comprises four 2-post mineral 
claims, grouped in the RUST89 group. The claims and their status 
is summarized below. The location of the claims are shown in 
figure 2. 

CLAIM UNITS RECORD NO. RECORD DATE ASSESSMENT DATE 

RUST 1 1 1965  Jul 27, 1979  Jul 27, 1999  
RUST 2 1 1966  Jul 27, 1979  Jul 27, 1999 
RUST 3 1 1967  Jul 27, 1979  Jul 27, 1999 
RUST 4 1 1968 Jul 27, 1979  Jul 27, 1999  

NOTE: All expiry dates are subject to approval by the Gold 
Commissioner. 
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PREVIOUS WORK 

Activity in the Birk Creek area goes back to the early 
1900's when showings of massive sulphides were located along Birk 
Creek and east of Harper Creek; several adits were driven. Modern 
exploration of the area is first recorded in 1952-51 when Kennco 
drilled 7 holes (550m) on the adjacent Bet claims of Cominco. The 
near-by NB claim area to the east was explored in the 1960's by 
Barriere Lake Mines who drilled 5 holes (198m) and Scurry Rainbow 
who drilled 12 holes (1000m). 

The Victoria and Babiy option areas northeast of Birk 
Creek were explored by Cambridge Mines in 1969-70 with limited 
(80m) power trenching. In the period 1971-72 Ducanex drilled 711m 
in 7 holes, 3 of which are on the Victoria option and the remainder 
on the Bet claims. In 1977 Kennco re-sampled the Cambridge 
trenches and in 1980 J. Payne carried out a geological and magnetic 
survey over the Percy claim. In 1982-83 Preussag Canada Limited 
optioned the property and carried out geological mapping, 
horizontal loop EM, and drilled 962m in six holes. 

In the period 1985 to 1987 Noranda optioned the Bluff and 
Percy claims from Semco and the Rust 1 to 4 claims from A. Babiy. 
Noranda carried out 'linecutting, a horizontal loop EM survey, 
magnetometer survey, gravity survey, soil survey (2813 samples) , 
trenching (2,257 m), drilled 7 diamond drill holes (704m), and 

w completed 13 reverse circulation holes (1,453m). 

1989 WORK PROGRAM 

In 1988 Falconbridge Limited optioned the Bluff 1,2,4 and 
the Percy claims from Victoria Resources Limited and the Rust 1 to 
4 claims from Mr. A. Babiy and Mr. M. Bugera. In 1989 Falconbridge 
carried out geological mapping, a lithogeochemical program, 40km 
linecutting, 35 km of IP, VLF and magnetometer surveys and sampled 
the Preussag drill core for lithogeochemical purposes. 
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REGIONAL GE0IXX;Y 

The property in along the western flank of the Shuswap 
Metamorphic Complex and is underlain by rocks of the Eagle Bay 
Formation of Devono-Mississippian and older (? )  age. The geology 
near the property has been mapped and described by Schiarizza and 
Preto (1984) and the general geology is presented in figure 1. 

The Eagle Bay Formation is composed dominantly of 
volcanic rocks which were complexly deformed during the Jura- 
Cretaceous Columbian Orogeny. The rocks were metamorphosed to 
Greenschist Facies and primary features such as pyroclastic 
fragments, pillows in volcanics and graded bedding in sediments are 
locally preserved. 

The Eagle Bay Formation can be divided into two units: 
a dominantly intermediate to felsic package and a dominantly mafic 
package. The Birk Creek area is underlain by the intermediate to 
felsic package of the Eagle Bay. The volcanics and sediments at 
Birk Creek are truncated to the southeast by a fault along the 
North Barriere Lake valley, and intruded by the Baldy Batholith to 
the north. Schiarizza and Preto (1984) proposed a thrust fault 
along Birk Creek at the contact between the intermediate to felsic 
volcanics and the Grey Phyllite Unit, however mapping in the 
vicinity of Birk indicates a conformable contact. 
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PROPERm GEOIDGY 

The surface geological mapping was carried out by the 
author in the period May 1 to Oct. 1,1989 and the geology is shown 
on figures 3 ,  5, and 6. Outcrop exposure is poor (less than 5%) 
and overburden is commonly 4 to 8 metres thick. Rock exposures 
are confined to logging roads, some of the creeks, old trenches and 
topographic highs. 

The volcanic and sedimentary rocks are thought to be 
Devono-Mississippian in age and this is supported by lead isotope 
work done by Godwin (1988). The rocks strike northwesterly and dip 
moderately to the southeast and can be divided into four 
stratigraphic units, all of which are intruded by the Cretaceous 
age Baldy Batholith. The four stratigraphic units from oldest to 
youngest are the Epiclastic Unit, the Lower Volcanic Unit, the 
Upper Volcanic Unit, and the Grey Phyllite Unit. A stratigraphic 
column is shown in figure 4 and an interpretive cross section is 
given in figure 7. The four units are now discussed below. 

EPICLASTIC UNIT 

The Epiclastic unit is exposed on the eastern edge of the 
property. It consists interbedded epiclastic andesite to dacite 
tuff and lapilli tuff , mafic tuff, dacite tuff , quartz-eye rhyolite 

W tuff, calcareous argillite, chert, limestone, and quartzite. The 
epiclastic intermediate tuff and lapilli tuff is made up of 5 to 
30% argillaceous material and contains <5 to 50%, 5 to 50mm 
fragments of siliceous intermediate tuff and/or chert fragments. 
The dacite tuff and quartz-eye rhyolite tuff make up less than 10% 
of the unit and occur as 5 to 25 metre thick beds. Mafic tuff, 
epiclastic intermediate tuff and sediments make up the majority of 
the unit. 

Tops in the unit indicate the section is right way up. 
Approximately 300 metres of the unit are exposed on the property 
and the total thickness is unknown. 

The upper part of the Epiclastic unit is marked by grey 
argillite and limestone that is located just below the Lower 
Volcanic unit and the contact between the two units appears 
conformable . 

Much of the Epiclastic Unit is located within the contact 
aureole of the Baldy Batholith and contains 1 to 5% pyrrhotite and 
biotite. 
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IBWER VOLCANIC UNIT 

The Lower Volcanic Unit is composed of an estimated 600 
to 800 metres of intercalated intermediate to felsic quartz and 
feldspar-quartz crystal tuff and lapilli tuff, and lesser 
sediments. The volcanics range in composition from rhyolite to 
andesite and dacites appear to be the most common member of the 
unit. Resorbed quartz phenocrysts are common in the crystal tuffs. 
The volcanics compose at least 90% of the unit and the remainder 
is made up of interbedded argillites and lesser limestone. 
Sediments appear to be more common in the lower part of the unit 
and no sediments have been observed in the upper half of the unit. 
The current data indicate that sediments may be more common to the 
south. The argillites are commonly siliceous and locally 
graphitic, occur in beds up to 15 metres thick, and the dacites are 
cherty and more intensely altered just below the argillites. 
Adjacent to the Baldy Batholith the volcanics are biotite spotted 
and contain disseminated pyrrhotite. 

The contact between the Upper and Lower Volcanic Units 
is not sharp but appears to be marked by the appearance of mafic 
phenocrysts in the crystal tuff, cessation of hydrothermal 
alteration, higher induced polarization resistivities, and locally 
stronger magnetic response in the Upper Volcanic Unit. In contrast 
the Lower Volcanic Unit is sericitized, commonly pyritic, and has 
lower resistivities. 

w 

UPPER VOLCANIC UNIT 

The Upper Volcanic Unit is composed of feldspar-mafic and 
feldspar crystal tuff and lapilli tuff, and lesser quartz-feldspar 
crystal tuff. The thickness of the unit is estimated to be 200 to 
600 metres. It's large outcrop area is in part due to topography 
and the steep slope on the northeast side of Birk Creek is a dip 
slope. The unit is very weakly deformed and original textures are 
well preserved. Fragments up to 20 cm in diameter are present. 
Two locations contain outcrops of possible sub-volcanic intrusions 
that were indicated by thin section work; one on the south edge of 
the Kidzick claim and the other on BL4OOE at 239+80N. 

At the top of the unit argillite fragments occur in 
feldspar crystal tuffs just below the overlying Grey Phyllite Unit 
and the contact appears conformable. 

GREY PHYLLITE UNIT 

The Grey Phyllite Unit is the youngest unit exposed at 
Birk Creek and outcrops to the southeast of the Victoria Option. 
It is composed of a sequence of argillite, siltstone, wacke and 

w quartzite that overlie the volcanic rocks. Tops within the unit 

. -  
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W indicate it to be right way up. 

INTRUSIVE ROCKS 

All stratigraphic units are intruded by the Baldy 
Batholith, a Cretaceous granodiorite and granite body that covers 
an area 20 by 40 kilometres to the north of the property. 
Undeformed, fine to medium grained intermediate dykes 3 to 20 
metres wide cut the Eagle Bay rocks at a Birk Creek and are 
believed to be related to the Batholith. The contact of the Baldy 
Batholith is not well restrained due a paucity of outcrop and may 
be located 200 to 300 metres north or south of it's currently 
indicated position. 

As noted above possible sub-volcanic intrusives rocks are 
present in the Upper Volcanic Unit. These rocks are weakly to 
moderately deformed and are thought to be Devono-Mississippian in 
age. 

W 
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w Figure  4 : Stratigraphic Column Birk Creek 
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All the sedimentary and volcanic rocks at Birk Creek are 
cut by a low angle cleavage that strikes predominantly 110' to 140' 
and dips 20 to 40' to the southwest. Bedding orientations are rare 
and where seen are commonly parallel to the low angle cleavage. 
Tops are extremely rare but where observed always indicate that the 
sequence is right way up. In general dips of bedding and cleavage 
become steeper as the Baldy Batholith is approached where dips as 
high as 60' are present: in contrast in the Birk Creek Valley to the 
southeast bedding and cleavage dip less than 10' to 30' to the 
southeast. A crenulation cleavage is often present and shows 
variable strikes with near vertical dips. 

Very few minor fold structures were observed during the 
mapping. The current data suggests that the Eagle Bay rocks are 
a homoclinal sequence that dips 20 to 30' to the southeast, is not 
overturned, and forms the south limb of an antiformal structure 
draped over the Baldy Batholith. Fold structures seen are 
consistent with this antiformal symmetry. On the slope on the east 
side of Birk Creek variations in the dip of the S' cleavage and the 
interfingering of the Grey Phyllite Unit and the Upper Volcanic 
Unit are interpreted as a Z-symmetry fold (300 metre wave length) 
that has infolded sediments into the Upper Volcanic Unit. The 
current structural model if correct would therefore suggest that 
other Z-symmetry folds are present on the property. 

Faulting is commonly observed at Birk Creek but little 
is known of the extent and size of offsets present. Schiarizza and 
Preto (1984) interpret a major fault to the south of Birk Creek 
following the North Barriere Valley to explain the truncation of 
the intermediate to felsic volcanics to the south; mafic volcanics 
and sediments of the Eagle Bay outcrop south of the valley. A 
splay off this fault zone is proposed by the author up Harper Creek 
t o  account f o r  the large area of Epiclastic Unit exposed to the 
east on the adjacent NB claims. Offset of pyrrhotite horizons 
suggest a possible apparent strike-slip offset of 1.7 kilometres 
along the proposed Harper Creek Fault. 

" 

W 
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LITHOGEOCHEMISTRY 

A lithogeochemical survey of the sediments and volcanics 
at Birk Creek was carried out in conjunction with the geological 
mapping. In general every outcrop of Eagle Bay was sampled 
representatively and analyzed for Si02, A1203, CaO, MgO, Na20, K20, 
Fe203, Ti02, Ba, Ni, Cu, Zn and loss on ignition by XRF techniques 
by Xray Assay Laboratories of Don Mills Ontario. Mineralized 
samples of rock were submitted to Bondar-Clegg & Company Ltd. for 
analysis Au by fire assay, Ba by XRF technique, and Ag, As, Be, Bi, 
Cd, Ce, Co, Cr, Cu, Ga, La, Li, Mn, Mo, Nb, Ni, Pb, Rb, Sb, Sc, Sn, 
Sr, Ta, Te, V, Y, Zn, and Zr by ICP techniques and a hot "03-HC1 
extraction. The locations of all lithogeochemical samples 
collected are shown on figures 8 and 9. Samples collected from the 
Preussag drill core are projected to surface and shown on figures 
8 and 9 also. 

The Epiclastic Unit contains three chemically and 
lithologically distinct volcanic rocks. The first is the mafic 
tuff that generally contains less than 50% Si02, greater than 2% 
Ti02, and less than 1% K20. The second is a quartz-eye rhyolite 
crystal tuff that contains greater than 70% Si02 and commonly 
contains greater than 1500 ppm barium. The third group is less 
distinct and includes intermediate tuffs and epiclastic tuffs that 
have silica contents ranging from 50 to 70%, less than 1% Ti02, and 
variable quantities of K20. The K20 content is probably a 
reflection of the variable sedimentary component in the epiclastic 
rocks. 

W 

The Lower Volcanic Unit is dominated by intermediate 
rocks varying in composition from dacites to andesites and minor 
rhyolite. The rhyolites contain greater than 70% Si02 and may be 
silicified equivalents of the dacites and andesites whose silica 
content varies from 55 to 70%. About half of the volcanics in the 
Lower Volcanic Unit are moderately to strongly altered w i t h  Na20 
contents less than 1.0%. 

The Upper Volcanic Unit is predominantly intermediate in 
composition with silica contents mostly in the 55 to 62% range, 
often less than 1% K20, and high (>3.0% ) Na20. The unit is 
generally not altered and contains more andesitic rocks than the 
Lower Volcanic Unit. Intermediate tuffs toward the top of the 
Upper Volcanic Unit are frequently enriched in barium with greater 
than 1000 ppm Ba. 

, . 
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ECONOMIC GE0IXX;Y 

Mineralization is widespread at Birk Creek and showings 
of varying degrees of significance occur in the lower three 
stratigraphic units; no mineralization is known in the Grey 
Phyllite Unit. 

The Epiclastic unit is host to massive pyrrhotite 
mineralization on the Percy claim. Drilling by Preussag Canada 
Limited (Daley 1983-2) in hole 82-1 intersected 9.3 metres of 0.43% 
Cu, 2.4 g/t Ag and 40% pyrrhotite in sediments. Subsequent 
drilling by Preussag was unable to trace this massive sulphide 
mineralization. Mafic tuffs extending from line 222N to 229N, 300 
to 400 metres east of BL414E contains local disseminations of 
chalcopyrite and lesser sphalerite. Sampling by Kennco in 1977 
returned values as high as 1% Cu over one metre in this area. The 
mineralization appears to be erratic and no economic concentrations 
have been outlined to date. 

The Lower Volcanic Unit is the most heavily mineralized 
unit at Birk Creek. The dacites, rhyolite and andesites of this 
unit a commonly sericitized, pyritic or pyrrhotitic (1 to 5%) and 
altered. The most significant showing is the UKE showing uncovered 
by Noranda in their trenching program. Channel sampling of the 
showing returned 4.15% Zn, 5.27% Pb, 0.62% Cu, 35 g/t Ag and 1.0 
g/t Au over a width of 2 metres within altered dacites and 

W brecciated and silicified argillites. Unfortunately the strike 
length of the mineralization is less than 10 metres and drilling 
beneath the showing failed to return any economic values. The 
sediments that extend south of the UKE showing and may be related 
to Noranda's CARB showing near line 220N where up to 12% Zn over 
40cm occurs in argillaceous limestone. 

The dacites within the upper half of the Lower Volcanic 
Unit are strongly sericitized and contain anomalous quantities of 
zinc and lead where drilled by Noranda. Values are not economic 
but range up to 2% combined Pb+Zn over 2 metres (Shevchenko 1988). 

Quartz veins in the Upper Volcanic Unit contain galena 
and sphalerite around 239N and 3973; grab samples contain up to 
76.62 oz/ton Ag. On line 232N around 3993 sericitized and pyritic 
feldspar crystal tuffs in a Noranda trench contain 400 ppb Au over 
a width of at least 10 metres. 
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(Mineral or Placer) 1 
Indicate type of title f l /dlcRHL 

1, n - P ? f l b Z ?  G. C L  '=' pl/4K'E ,< Agent for f=ALCY;/L'n</[>C-& L//?/,&El> 
(Name) (Name)(s) 

20 2 - Qbk / / a n  E,.? J-7 262 -8b-c //o,+&.< J.7. 
(Address) (Address) 

V4 N C O L ~ V C H  B . C .  

L t't) - 5 v ?L v.4 B 2 w z  
I 

Kv-/Vc- UL4VE/=?, /3 c . 

(Telephone) (Poslal Code) 
k 88 - S U 3 &  V 6 B  

(Telephone) (POSlal Code) 

Valid subsisting FMC No. 2 e: 'z/Y3 
FMC Code u&+v L FMC Code /=A L LJ 

Valid subsisting FMC No. 2 7 9 ? 2 3 

STATE THAT: (NOTE: If only paying cash in lieu, turn to reverse and complete columns G to J and Q to T.) 
1. I have done, or caused to be done, work on the /3L , BLUP=F 2, 

j 3 ~ u ~ J  ~rc , Y E d C  7' J Claim(s) 
Record No@). 3 y . ? 2  39-73 , 3735-, 2 d 3 0 
Work was done from f i f l  / , 1 9 d c i  , t o  O C T  1 , 1 9 9 7  ; 

DOCUMENT No 
OFFICE USE ONLY 

I - I t  .I A 

1 1;t \ I I \  i 1 )  

I , 1.; :' IY39 

'.1.R. I' !!,. .. . . , i 

and was done in compliance with Section 50 of the Mineral Tenure Act and 

Section 19(3) of the Regulation YES NO n 

TYPE OF WORK 

(Specify Physical (include details), Prospecting, Geological, etc.) 

. .  . I ; :  

VALUE OF WORK 

Physical I 'Prospecting I etc. 

W 

PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 

I hereby request that the claims listed in Column G on this Statement of Work be Grouped and I confirm that 

all Glaims listed are contiguous YES 
NO 0 

FEE - $10.00 

~ ~~ 

E + E  

W from account(s) of TOTAL 

~~ 

TYPE OF WORK 

F55  7,y I f -  

1 
PHYSICAL: Work such as trenches, open cuts. adits, pits, shafts, reclamation. and construction of roads and trails. Details as required 

under section 13 of the Regulations, including the map and cost statement. must be given on this statement. 

PROSPECTING: Details as required under section 9 of the Regulations must be submitted in a technical report. Prospecting work can 
only be claimed once by the same owner of the ground, and only during the first three years of ownership. 

GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL, DRILLING: Details must be submitled in a technical report conforming to sections 5 
through 8 (as appropriate) of the Regulations. 

PORTABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL: A maximum of 30% of the approved value of geological, geophysical, geochemical 
andlor drilling work on this statement may be withdrawn from the owner's or operator's PAC account and added to the 
work value on this statement. 

' ,  

. .  

Transfer amount in Box F to reverse side of form 
and complete as required. phone: d89- 5'Y 

'perator (provided Address 202 - f$*d /,!+>?,F,z ( /f 
the financing)? 



c 

F M TIC;, I WISH To APPLY $ f<, Y L ’ O - U b  OF THE 
W A L  VALUE FROM Box F AS FOLLOWS: 

Columns G throu h P inclusive MUST BE COMPLETED before work credits can be granted to claims Col- 
umns G through Qand Q through T inclusive MUST BE COMPLETED belore a cash payment or rental pay. 
men[ can be credited Columns not applicable need not be completed Cash Payment 

. .  
.. . . . . 

. . .  
. .  . ~ 

. .  . 
’ .  . . .  - 

. -  . 
. . .. 

. .  
. .  . .  . .:. . .  

. .  .. 
. . .  

., , . .  : 

. . .  - . ;. - ,~ ~ 

.~ 
. .  

. .  
. .. 

- .  

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



Province of British Columbia 
Ministry of Energy, Mines and Petroleum Resources 

MINERAL RESOURCES DIVISION - TITLES BRANCH 
DOCUMENT No 

OFFICE USE ONLY 

I I I I 

TYPE OF WORK I f - :  
b PHYSICAL. Work such as trenches. open cuts, adits, pits. shafts, reclamation. and construction of roads and trails. Details a’s required 

PROSPECTING. Details as required under section 9 of the Regulations must be submitted In a technical report Prospecting work can 

GEOLOGICAL, GEOPHYSICAL, GEOCHEMICAL, DRILLING: Details must be submitted in a technical report conforming to sections 5 

PORTABLE ASSESSMENT CREDIT (PAC) WITHDRAWAL. A maximum of 30% of the approved value of geological, geophysical, geochemical 
andlor drilling work on this statement may be withdrawn from the owner’s or operator’s PAC account and added to the 

under section 13 of the Regulations, including the map and cost statement, must be given on this statement. 

only be claimed once by the same owner of the ground, and only during the first three years of ownership 

. I .  ._ I . . .  

through 8 (as appropriate) of the Regulations * <  6 i 

1 . work value on this statement 3 - 

1 I I 1 

TYPE OF WORK 

(Specify Physical (include details), Prospecting, Geological, etc.) 

VALUE OF WORK 

Physical I ‘Prospecting I ‘ G e ~ ~ ~ i c a l  

I 

I from account(s) of 

I I 

. .  TOTALS A + B I - *  + 
PAC WITHDRAWAL - Maximum 30% of Value in Box C Only 

Cz1,‘b‘’’.S D 2 / 4 p 0 . 2 ~  

E + E  

‘perator (provided Address 202 -YS’6 k/omz& J-7, 
the financing)? 

Phone:-& 6 -g’? % 

. *  . 
Transfer amount in Box F to reverse side of form 
and complete as required. i 



i 

F 2 I *a, 26 I WISH To APPLY $ 6 ,  VLiO, 00 OF THE 
TOTAL VALUE FROM BOX F AS FOLLOWS: 

Columns G through P inclusive MUST BE COMPLETED before work credits can be granted to claims Cob 
umns G through J and Q through T inclusive MUST BE COMPLETED before a cash payment or rental pay. 
ment can be credited Columns not appllcable need not be completed Cash Payment 

I 
TOTAL OF a I TOTAL OF R I TDTAL OF s 

Value of work lo be credited to portable assessment credit (PAC) account(s) 

I 

[May only be credited from the approved value of Box C not applied to claims] 
Name 

Name of , rBLCG'#8.C/QI -K U/*7//-Ed 
ownerloperalor 

2 

3 

I, the undersigned Free Miner. hereby acknowledge and understand thatit is an offence lo knowingly make a false 
statement or provide false information under the Mineral Tenure Act I further acknowledge and understand that 
if the stalemenls made, or information given, in this Statement of Work - Cash Payment are found lobe  false 
and the exploration and development has not been performed. as alleged in this Statement of Work - Cash Pay- 
ment. then the work reported on this statement will be cancelled and the subject mineral claim(s) may as a result. 
forfeit to and ves back to the Province 

. .  . .  . .  . .  i . .' , . -  . 

. .  . -. . . .  . .  . . . : . .  
.. 

.. . 

. .  . .  . -  
. .  . .  

. .  . . .- 
- .  

. -  . .  
. _ .  

. .  
. . .  . .  



APPENDIX 2 : STATEMF.NT OF EXPENDITURE 

V VICTORIA OPTION : GEOLOGICAL SURVEY 

W 

SALARIES 
1) Stan Clemmer - Project Geologist 

May 1 to Oct 1, 1989 
61 days @ $180.OO/day ...............$ 10,980.00 

2) George King - Geologist 
May 1 to May 31, 1989 
13 days @ $125.00/day ...............$ 1,625.00 

3) Greg McGunigle - Technician 
May 1 to Sep 5, 1989 
41 days @ $lOO.OO/day ...............$ 4,100.00 

4) Frank Renaudat - Technician 
Aug 20 to Sep 3, 1989 
11 days @ $140.00/day ...............$ 1,540.00 

5) Glen Bereti - Technician 
Jul 1 to Sep 30, 1989 
13 days @ $90.OO/day ................$ 1,170.00 

6) Greg Kozoris 
Aug 28 to Aug 31, 1989 
4 days @ $90.OO/day .................$ 360.00 

TOTALSALARIES ......................................$19,775.00 

ORTHOPHOTO 
May 1 to Jul 24, 1989 
The Orthoshop 
#104-3016 19th St 
Calgary, Alta. 
2 1:5000 Orhtophotos ................................$ 5,479.66 

FIELD EXPENSES 
Includes vehicle rental, rent, computer rental, 
food, materials, etc. 
M a y  1 to Oct 1, 1989 ...............................$ 11,790.85 

ANALYTICAL COSTS 
Xray Assay Laboratories' 
1885 Leslie Street 
Don Mills, Ont. 
176 samples whole rock @ $20.00/sample ..............$ 3,520.00 
Bondar-Clegg 
130 Pemberton Ave. 
North Vancouver, B.C. 
22 samples rock geochem @ $20.00/sample .............$ 440.00 
10 samples rock assay @ $ 7.00/sample .............$ 70.00 



W 

PETROGRAPHIC WORK 
Vancouver Petrographics 
P.O. Box 39 
8080 Glover Road 
Fort Langley, B.C. 
29 thin section + descriptions ......................$ 2,480.10 

REPORT COSTS ...........................................$ 1,000.00 

TOTAL EXPENDITURES GEOLOGICAL SURVEY VICTORIA OPTION ...$ 44,555.61 

W 



BABIY OPTION : GEOLOGICAL SURVEY 

V SALARIES 
1) Stan Clemmer - Project Geologist 

May 1 to Oct 1, 1989 
12 days @ $180.OO/day ...............$ 2,160.00 

2) Greg McGunigle - Technician 
May 1 to Sep 5, 1989 
4 days @ $100.00/day ................$ 400.00 

3) Frank Renaudat - Technician 
Aug 20 to Sep 3, 1989 
3 days @ $140.00/day ................$ 420.00 

4) Glen Bereti - Technician 
Jul 1 to Sep 30, 1989 
3 days @ $90.OO/day .................$ 270.00 

TOTAL SALARIES ......................................$ 3,250.00 
FIELD EXPENSES 

Includes vehicle rental, rent, computer rental, 
food, fuel, materials, etc. 
Aug 1 t o  Oct 1, 1989 ...............................$ 6,470.96 

W 

ANALYTICAL COSTS 
Xray Assay Laboratories 
1885 Leslie Street 
Don Mills, Ont. 
120 samples whole rock @ $20.00/sample ..............$ 2,400.00 
Bondar-Clegg 
130 Pemberton Ave. 
North Vancouver, B.C. 
11 samples rock geochem @ $20.00/sample .............$ 220.00 
10 samples rock assay @ $ 7.00/sample .............$ 70.00 

PETROGRAPHIC WORK 
Vancouver Petrographics 
P.O. Box 39 
8080 Glover Road 
Fort Langley, B.C. 
29 thin section + descriptions ......................$ 2,480.10 

REPORT COSTS ...........................................$ 1,000.00 

TOTAL EXPENDITURES GEOLOGICAL SURVEY BABIY OPTION ...... $ 15,891.06 



VICTORIA OPTION - GEOPHYSICAL SURVEY 
w 

LINECUTTING 
Ken Murray 
424 Observatory St. 
Nelson, B.C. 
May 4 to Jun 23, 1989 
33 km @$420.00/ km.............................$ 13,860.00 

GEOPHYSICAL SURVEY 
Delta Geoscience Ltd. 
642 English Bluff Road 
Delta, B.C. 
Aug 4 to Aug 27, 1989 
31.0 km MAG, VLF, IP ..........................$ 35,302.64 

TOTAL EXPENDITURES GEOPHYSICAL SURVEY 
VICTORIA OPTION ...............................$ 49,162.64 

BABIY OPTION - GEOPHYSICAL SURVEY 

W 
GEOPHYSICAL SURVEY 

Delta Geoscience Ltd. 
642 English Bluff Road 
Delta, B.C. 
Aug 4 to Aug 27, 1989 
4.5 km MAG, VLF, IP ...........................$ 5,509.20 

TOTAL GEOPHYSICAL EXPENDITURES BABIY OPTION ......$ 5,509.20 



TOTAL EXPENDITURE SUMMARY 

U TOTAL EXPENDITURE BABIY OPTION 
RUST 1 TO 4 C ~ ~ . . . .  ........................$ 21,400.26 

TOTAL EXPENDITURE VICTORIA OPTION 
PERCY 1, BLUFF 1 , 2  AND 4 C l i ? i I M S . . . . . . . . . . . . . . . $  93,718.25 

TOTAL EXPENDITURE BIRK CREEK PROPERTY ............$ 115,118.51 



APPENDIX 3 : STATEMENT OF QUALIFICATIONS 

W 
I, Stanley Gordon Clemmer, of Burnaby, British Columbia, do hereby 
certify that: 

1. I am employed by Falconbridge Limited, #202-856 Homer Street, 

2. I am a graduate of Carleton University of Ottawa with an 

Vancouver, British Columbia, as a Project Geologist. 

Honours BSc. degree in Geology (1978). 

3 .  I have been employed in mineral exploration in Canada since 
1978. 

4 .  I am a fellow of the Geological Association of Canada. 

Dated this 27th day of November, 1989 at Vancouver, B.C. 

stznrey G. Clemmer, BSC. 



APPENDIX 4 : ANALYTICAL RESULTS AND PREUSSAG DRILL LOGS 



Boodnr-clegg & Company Ltd. 
UO Pembmon Ave. 

REPORT: U89-02467.0 ( COHPLETE ) 

North Vancouver, B.C. w V P  2R5 

REFERENCE INFO: 

~ ~~. 

, '4) 985-0681 Telex 04-352667 

r 
Arsenic 16 5 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 
Bar i um 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
Beryl I ium 16 1.0 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 

6 B i  Bismuth 16 2 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
a 

W 

8 Ce Cerium 16 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
9 Co Cobalt 16 1 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 

10 C r  Chromium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
11 Cu Copper 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
12 Ga Gallium 16 2 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 

16 1 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 1 3  La Lanthanum 
14 L i  Lithium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
15 fln Hanganese 16 1 P P I  "03-HCL HOT EXTR Ind. Coupled P lasm 
16 Ho Holybdenuo 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
17 Nb Niobium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 

18 N i  Nickel 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
19 Pb Lead 16 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
20 Rb Rubidium 16 20 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
21 Sb Antimony 16 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
22 Sc Scandium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 

7 

23 Sn Tin 16 20 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
24 S r  Strontium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
25 l a  Tantalum 16 10 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 
26 Te Tellurium 16 10 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
27 U Uanad i um 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 

28 Y Yttrium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
29 Zn Zinc 16 1 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 

Zirconium 16 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma a Barium 16 20 PPH X-Ray F I uorescence 

'mJO&?? VA\X>s\  - " A - I L l b b  



I 

Boadnr-clegg&comppayLtd. 
I30 Pemberton Ave. 
North Vancouver, B.C. 
V7P 2R5 

, 4) 985-0681 Telex 04-352667 

I REPORT: V89-02467.0 ( COHPLETE ) 

Lab Report 

REFERENCE INFO: 

I 

~~ ~ ~ _ _ _  

SAMPLE TYPFS NUMBFR SIZE FRACTIONS NUflBFR SAflPl E PREPARATIONS NUHBER 

R ROCK OR BED ROCK 16 2 -150 16 * CRUSH,PULVERIZE -150 14 
ASSAY PREP 2 

______________________________ _____________-______------ ____________________---------- 

NOTES: = i n d i c a t e s  SEE REHARKS 

REHARKS: = Ea - INTERFERENCE NOTED DUF TO Zn 

Assay o f  Pb and  Zn >3000 p 
V89-02467.6. 

t o  f o l  I O U  on 

REPORT COPIES TO: HR. N. UON FERSEN INVOICE TO: flR. N. UON FERSEN 

W 
HR. STAN CLEDHER 

U I 



Bondnr-ciegg&comppnyLtd. 
I30 Pemberton Ave. 
North Vancouver, B.C. 
v7P 2R5 W 

'4) 985-0681 Tela 04-352667 

REPORT: V89-02467.0 I 

Lab Report 

PROJECT: 601-146 PAGF 1 A  

R2 VA12261 12 0.3 215 227 <1.0 25 3 16 8 96 106 
R2 VA12262 22 1.7 136 132 <1.0 33 16 9 9 87 358 
R2 VA12263 14 0.7 28 46 <1.0 52 1 6 55 80 670 
R2 VA12264 20 1.1 32 65 (1.0 52 <1 6 2 1  87 563 
R2 UA12265 <5 0.4 <5 11 <1.0 39 <l 6 37 18 1452 

R2 UA12266 13 0.9 20 1 9 1  11.0 112 166 <5 53 200 617 



U 

I REPORT: U89-02467.0 

Bondpr-CkggdrCompany Ud. 
I30 Pemberton Ave. 
North Vancouver, B.C. 
v7P 2R5 

j '4) 985-0681 Telex 04-352667 

I PROJECT: 601-146 PLGE 18 

Lab Report 

I I I 

SAtlPLE ELEtlENT Ga La L i  tln tlo Nb N i  Pb Rb Sb sc 
NUHBER UNITS ppn PPH PPH PPH PPH PPH PPM PPH PPH PPH ppn 

R2 Ub12251 <2 <1 <l 147 2 <l 11 6576 <20 <5 <1 
R2 UA12252 <2 <l 6 1308 <l 6 11 42 38 17 2 
R2 Ubi2253 2 1  3 12 458 20 2 15 1137 53 34 4 

R2 UA12254 <2 7 <1 51 21 <f  7 213 <20 <5 <l 
R2 UA12255 <2 7 1 50 8 (1 16 >10000 <20 17 <l 

R2 Ubi2256 <2 19 1 23 10 <1 8 4874 <20 8 <l 
R2 UA12257 10 11 6 354 <l 1 18 94 <20 23 4 
R 2  UA12258 12 10 4 251 9 3 17 90 33 22 3 
R2 Ut112259 6 6 2 160 18 <l 7 607 <20 11 <l 
R2 UA12260 205 22 21 1971 <l 67 12 >100011 5548 354 9 

R2 UL12261 27 8 22 1007 3 2 27 451 <20 42 4 
R2 UA12262 32 4 29 735 2 3 28 2349 <20 55 4 
R2 UA12263 39 1 27 1031 3 (1 44 160 <20 65 4 
R2 UA12264 40 <1 26 1032 3 (1 22 276 <20 64 5 
R2 UA12265 29 <l 2 1  502 <1 <1 31 56 <20 48 7 

R2  UA12266 31 <1 8 2145 <1 18 128 72 <20 131-1 10 

I 

I 

I 

I 

W I 



/ 

I 

REPORT: V89-02467.0 

hndar-CIegg & comppay m. 

.m 2R5 

I30 Pembenon Ave. 
North Vancouver, B.C. 

%) 985-0681 Telex 04-352667 

PROJECT: 601-146 PAGE 1 C  

Geochemical 
Lab Report 

R2 UA12256 <20 38 < l o  < l o  25 <l 211 7 790 
R2 VA12257 <20 52 <10 (10 22 2 72 3 840 

2 96 6 470 R2 VA12258 <20 26 <10 <10 56 
R2 VA12259 <20 6 <10 < l o  34 1 640 8 740 
R2 UA12260 <20 13 <10 97 60 5 >20000 20 260: 

R2 UA12261 <20 20 < in  < i n  39 2 684 9 1500 
R2 UA12262 <20 16 <10 < l o  42 2 3707 4 790 
R2 VA12263 <20 5 < l o  <10 48 <l 459 7 720 
R2 VA12264 <20 4 < l o  < l o  59 <l 291 10 730 
R2 VA12265 <2fl 9 < i o  <in 61  1 98 3 90 

40 83 < l o  <10 116 <1 >20000 4 750. 



. .  
. . . . . . . .  . . .  . . . .  . .  . .  

. .  
. .  -~ . .  - .: . . .  

. .  , 

I 

.Boadnr-clegg drcomppny Ltd. 
I30 Pmberton Ave. 
North Vancouver, B.C. 
V T  2R5 
(604) 985-0681 Telex 04-352667 

i 

I REPORT: U89-02467.4 ( COMPLETE ) I REFERENCE INFO: 

CLIENT: FALCONBRIDGE LIMITED 
PROJECT: 601-146 

SWHITTED BY: S. CLEHMER 
DATE PRINTED: 6-JUN-89 

ORDER ELEHENT 

1 Au Gold 
2 @ S i l ve r  

NUMBER OF LOUER 
ANALYSES DETECTION LIHIT EXTRACTION METHOD 

1 0.002 OPT 
1 0.02 OPT 

F i r e  Assay 
F i r e  Assay 

3 Cu Copper 
4 Pb Lead 
5 Zn Zinc 

1 0.01 PCT 
1 0.01 PCT 
2 0.01 PCT 

Atomic Absorption 
Atonic Absorption 
Atomic Absorption 

R ROCK OR BED ROCK 2 2 -150 2 CRUSH,PULUERIZE -150 2 

REPORT COPIES TO: HR. N. UON FERSEN INVOICE TO: HR. N. UON FFRSEN 
HS. PIlT URTTTNI: 
HR. STAN CLEMHER 

W 



W 

-&-C~&cOmppnyLtd. 
I30 Pmberton Ave. 
North Vanwuver, B.C. 
V7FJ w 
(604) 985-0681 Telex 04-352667 

( 

I REPORT: V89-02467.4 I 

GHtifkate 
of Analysis 

I PROJECT: 601-146 PAGE 1 

SAHPLE ELEHENT Au Ag cu Pb Zn 
NUHBER UNITS OPT OPT PCT PCT PCT 

R2 VA12260 0.007 0.77 0.66 4.33 i5.00+\t>aa00 

I 

W 
-- - 

Registered Elssayer. Province o f  Br i t ish  Columbia 



W 

REPORT COPIES TO: ilR. N. WON FERSEN INVOICE T O :  rlH. N. WON FERSE!4 
ilS. PAT UHITING 
flR. STAN CLEnRER 

r 

BMldnr-cleggdrcompMYud. 
I30 Pemberton Ave. 
iorth Vancouver, B.C. 
d7P 2R5 
'604) 985-0681 Telex 04-352667 

( 

A DIVISION OF INCHCAPE INSPECTION & TESTING SERVICES 

REPORT: W89-02467.6 ( CORPLETE ) I REFERENCE INFO: 

CLIEYT: FALCONBRIDGE LIHITED 
PROJECT: 601-146 

SUBI'ITTTED BY: S. CLEHflFR 
DATE PRIItTED: 12-JUN-89 

ORDER ELEHEtll 
NUI'IBFR OF LOUER 
ANALYSES DETECTION L I R I T  EXTRACTION IlETHOD 

1 Pb Lead 3 0.01 PCT Atomic Absorption 
1 Zn Zinc 2 0.31 PCT Atonic Absorption 

I 
I 

r 

L 

r 



W 

W 

REPORT:  u89-112467.6 

. : 

PRo.jEci: 61-11-146 PhGF 1 

.. 

i 

-----------.--.=.- t 

I 

Bondnr-ckgg&compsayLtd. 
l30 Pmberton Ave. 
Vonh Vancouver. B.C. 
v7P 2R5 
W4) 985-0681 Telex 04-352667 

certificate 
of Analysis 

SADP1.E ELEf lEHT Pb Zn i ?IU!lRfR UNITS PCT PCT QPM 
R 2  VA12251 o . h9 bqoo 

R2 VA12256 0.46 q@Q 
H2 UA122.55 1.12 \\loOfl. 48 q0@ 

R2 VA12262 0.38 TBm 
I 

L 
r 
I I  

I - 



J 
,/ " 

w v7P 2R5 

" Bo*-clegg & Comprny Ltd. 
I30 Pemberton Ave. 
North Vanmuver, B.C. 

'644) 985-0681 Telex 04-352667 
i 

REPORT: U89-02935.0 ( COMPLETE 1 

A > 

REFERENCE INFO: 

",- 

NUHBFR OF LOUER 
ORDER ELEHENT ANALYSES DETECTION LIMIT EXTRKTION METHOD 

1 Au Gold - F i re  Assay 18 5 PPB FIRF-ASSAY F i r e  Assay AA 
2 Ag S i l ve r  18 0.2 PPR "03-HCL HOT EXTR Ind. Coupled Plasma 

Arsenic 18 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma && Barium 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
Beryl I ium 18 0.5 PPH "03-HCl HOT EXTR Ind. Coupled Plasma 

6 B i  Bismuth 18 2 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
7 Cd Cadmium 18 1 PPI "03-HCl HOT EXTR Ind. Coupled Plasma 

18 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma I 9" :: 2;;: 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
10 C r  Chromium 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
11 Cu Copper 18 1 PPH "03-HCl HOT EXTR Ind. Coupled Plasma 
12 Ga Gallium 18 2 PPH "03-HCL HOT EXTR Ind. CouDled P lasm 

j 

" I  I 

13 La Lanthanum 18 I PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
14 L i  Lithium 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
15 Hn Hanganese 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
16 no Holybdenum 18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
17 Nb Niobium 18 1 PPH "03-HCL HOT EXTR Ind. CouDled Plasma 

18 N i  
19 Pb 
20 Rb 
21 Sb 
22 sc 

23 Sn 
24 Sr 
25 l a  
26 l e  
21 u 

Nickel 
Lead 
Rub i d  i um 
Anti many 
Scand i um 

T in  
Stront ium 
Tanta I um 
Tellurium 
Uanad i um 

18 
18 
18 
18 
18 

1 PPH 
2 PPH 

20 PPH 
5 PPH 
1 RH 

18 
18 
18 
18 
18 

~ ~~ 

20 PPH 
1 PPH 

10 PPH 
10 PPH 
1 PPH 

"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 

"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 
"03-HCL HOT EXTR 

Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled P lasm 
Ind. Coupled Plasra 

Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 
Ind. Coupled Plasma 

28 Y Yttrium 
29 Zn Zinc 
30 Zr Zirconium a Barium 

18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
18 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
18 1 PPI "03-HCL HOT EXTR Ind. Coupled Plasma 
18 20 PPH X-Ray F I uorescence 

W 



W 

REPORT: U89-02935.0 ( COWLETE 1 

. BMldnr-ckggdrcompPnyLtd. 
130 Pemberton Ave. 
North Vancouver, B.C. 
V7P 2R5 
“04) 985-0681 Telex 04-352667 

I 

REFERENCE INFO: 

RC 
BONDEUI-CLEGG 

Geochemical 
Lab Report 

4 DIVISION OF INCHCAPE INSPECTION & TESTING SERVICES 

** ERRATIC 60LD RESULTS NOTED: 
SAMPLE Ubi2278 CHECKS = 1118 8 258 PPB Au 

I w i  REPORT COPIES TO: HR. N. UON FERSEN 
MS. PAT UHITING 
HR. STAN CLEMMER 

INVOICE TO: HR. N. UON FFRSEN 

W I 



Boodpr-cleps & Compaoy Ltd. 
l30 Pemberton Ave. 

REPORT: V89-02935.0 

North Vancouver, B.C. 
W v7P 2Rs 

PROJKT: 601-146 PffiE 111 
"I 

'604) 985-0681 Telex 04-352667 
t 

~~ ~ 

R2 VA12267 13 1.0 71 25 24.9 3a 2 15 19 102 a63 

R2 VA12270 19 0.3 33 a4 2.2 3 <l 17 <l 161 a 

~2 v ~ i 2 2 6 a  21 1.2 132 22 31.9 65 5 15 44 391 1212 
R2 VA12269 19 0.2 46 71 2.7 4 <l 14 <l i6a 14 

R2 VA12271 40 0.4 45 aa 2.6 <2 <l 15 <l 163 14 

Geochemical 
Lab Report 

R2 UA12272 35 0.4 aa 137 4.1 4 <l 13 <l 246 14 
R2 UA12273 15 4.3 103 39 15.2 21 9 7 i a  140 225 
R2 VA12274 <5 0.4 51  121 4.1 11 <l 19 3 228 46 
A2 VA12275 <5 c0.2 71 390 8.1 24 <l 15 4 204 29 
R2 v112276 90 1.4 482 15 46.7 62 <l <5 110 274 1434 

R2 VA12277 295 4.5 398 12 50.2 44 <l <5 20 153 1006 

R2 UA12279 36 1.7 3ia 11 46.4 35 <l <5 4a 21 4103 
~2 v~1227a 2624 16.2 i i a  14 19.6 47 a5 <5 3 244 a760 

~2 vai22ao 140 5.1 499 19 36.6 ia <l <5 77 a9 3767 
~2 v1122a1 153 40.5 348 20 25.8 125 247 <5 36 a7 2929 

~2 v~122a2 182 5.5 as 30 25.9 31 9 <5 105 156 570 
~2 v ~ i 2 2 a 3  455 23.8 221 34 6.8 50 111 <5 i a  170 1276 - r  R2 VAl2284 49 46.0 4a 25 3.8 33 34 <5 3 399 142 

I 



Bomlar-clegg&comppnYLtd. 
I30 Pemberton Ave. 
North Vancouver, B.C. 

'W) 985-0681 Telex 04-352667 
W v7P 2R5 

/ 

REPORT : U89-02935.0 

Geochemical 
Lab Report 

" I  

PROJKT: 601-146 PAGE 16 
~~~~~ ~~ ~~ ~~ 

SAnPLE ELENENT Ga La L i  tin no Nb Ni  Pb Rb sb sc 
NUMBER UNITS PPH PPH PPM PPH PPH PPH PPti PPH PPH PPti PPti 

R2 UA12267 28 2 17 431 3 <l 40 92 57 51 12 
R2 UA12268 41 <l 32 607 <l 5 161 91 326 92 10 
R2 UA12269 <2 8 1 24 11 <l 6 43 36 7 <l 
RZ uai2270 <2 10 1 18 11 <i 4 100 43 7 <l 
R2 UA12271 <2 9 <l 45 12 <l 3 84 <20 <5 <l 

R2 UA12272 <2 8 <l 68 13 <l 5 125 32 6 <l 
R2 UA12273 6 <l 3 134 7 <l 37 18n8 <20 30 2 
R2 UA12274 11 10 3 176 21 <l 13 42 39 19 2 
R2 UA12275 25 8 18 568 19 <i 21 29 30 39 6 
R2 UA12276 27 <l 7 511 4 <l 81 63 63 66 6 

A2 UA12277 <2 <l 2 126 5 <l 11 124 24 34 <l 
I R2 UA12278 28 <l 10 465 3 3 24 1430 91  75 2 

R2 UA12279 <2 <l 2 302 9 <l 58 76 53 35 1 
R2 UA12280 29 <l 19 611 4 <l 5 699 28 68 3 

I 

I R2 Ubi2281 25 <1 10 475 1 3 <i m n n n  <20 138 2 

R2 UA12282 9 <l 6 347 2 <l 13 2239 <20 37 3 
R2 UA12283 10 <l 1 285 2 <l i o  m n n n  <20 80 1 
R2 V112284 <2 <l <l 63 1 <1 6 >10000 <20 35 <l 

I 

- 
W '  

I 



Boodnr-clepp & C o m p p n ~  Ltd. 
UO Pemberton Ave. 
North Vancouver, B.C. 

“04) 985-W1 Telex 04-352667 
W v7P 2R5 

i 

I REPORT: U89-02935.0 

Geochemical 
Lab Report 

PROJFCT: 601-146 PLGE 1C 

R2 Ubi2267 <20 23 < I O  < I O  206 3 514 3 20 
R2 UA12268 <20 78 < l o  25 156 5 1003 2 40 
R2 UA12269 <20 5 < lo  < I O  20 1 48 4 530 
R2 UA12270 <20 4 < l o  < l o  16 <r 25 4 760 
R2 UA12271 <20 4 < lo  < I O  16 <l 53 4 710 

R2 UA12272 <20 7 < I O  < I O  20 <I 29 4 700 
A2 UA12273 <20 6 (10 (10 21 1 2549 7 880 
R2 UA12274 <20 3 < I O  < I O  29 I 90 7 590 
R2 UA12275 <20 5 < I O  < I O  76 1 72 7 650 
R2 UL12276 <20 18 < l o  < I O  89 2 95 <l 40 

i 
~~ ~ 

R2 UA12277 
R2 Ut112278 
R2 Ubi2279 
R2 UA12280 
R2 UA12281 

~~ ~ ~ 

<20 5 < I O  < l o  6 I 36 <l 80 
<20 4 < l o  22 19 2 17791 1 (20. 
<2n 4 < l o  <10 3 3 101 <l <20* 
<20 13 <10 < I O  31 <l 505 4 300 
<20 17 <10 < l o  13 i m ~ n n  5 190: 

R2 UA12282 
R2 UA12283 
R2 UA12284 

<20 2 < l o  < I O  15 (1 1673 4 510 

<20 9 < I O  12 2 <l 6099 <l 190 
<20 2 < I O  < l o  7 <I >20000 5 30n= 

t 



. .  
. . .  .. ~ ... . . . . .  

1 REPORT: v89-02935.6 ( COHPLETE I 

Boodar-clegg&compnnyLtd. 
tu) Pemberton Ave. 
North Vancouver, B.C. 

604) 985-0681 Telex 04-352667 
w v7P 2Rs 

i 

I REFERENCE INFO: 

NUMBFR OF LOUER 
ORDER ELEHENT ANALYSES DETECTION LIMIT EXTRKTION HETHOD 

1 Au Gold 1 0.002 OPT Fire Assay 
2 Ag S i l ve r  2 0.02 OPT HF-HN03-HC104-HCI Atomic Absorption 

3 Cu Copper 3 0.01 PCT Atomic Absorption 
4 Pb Lead 3 0.01 PCT Atomic Absorption 
5 Zn Zinc 4 0.01 PCT Atomic Absorption 

R ROCK OR BED ROCK 6 2 -150 6 AS RECEIVED, NO SP 6 

I NOTES: # indicates ERRATIC RESULTS 

W I REPORT COPIES TO: HR. N. UON FFRSEN 
HS. PAT UHITING 
HR. STAN CLEMMFR 

INVOICE TO: HR. N. UON FFRSEN 

U 
I ________________________---______---_______-__---- 
I 



B0adSr-w & Compnn~ Ud. 
I30 Pembaton Ave. 
North Vancouver, B.C. 
VP 2R5 

_. (604) 985-0681 Telex 04-352667 
( 

I REPORT: V89-02935.6 

certificate 
of Analysis 

PROJFCT: 601-146 PLGE 1 

SMPLE ELEHENT 1u (% Ag ppn Cu Pb 
NUMBER UNITS OPT OPT PCT ffl’ PCT P:: ppFr\ 

oa 
R2 V112278 0.012t %I 7\00 1.49 \‘49- 

R2 V112280 
R2 V112281 1.14 2.72”’? .98 49W0 
R2 V112283 1.4%fl 2.16 ‘L\bOO 

R2 VA12284 1.21 

0.37 3700 
0.36 

R2 VA12279 q\\ 9% 

\ .- 
5 s  go 

q\ OYB 

I 

----- 
f British Columbia 



~ - c d g g & c o m p n n Y L t d .  
UO Pemberton Ave. 
Nonh Vancouver, B.C. 
v7P 2R5 
(604) 985-0681 Telex 04-352667 

RFPORT: US9-MlYh.fl ( COflP!FTF ) 

A DIVISION OF INCHCI\PE INSPECTION & TESTING SERI'ICES 
1 I 

REFERENCF INFO: 

18 N i  N i i ke l  1n 1 PPB "03-HCL HOT EXTR Ind. Coupled Plasma 
:9 Pb lead :n 2 PPI1 HNO?-HCI HOT FXW Ind. Cwpled PIasma 

1 PROJECT: 61-15-14: 3GTF PRINTED: ??-XP-B? 

I 

28 Y Y t t  r i turn ; n 1 PPfl "03-HCL HOT EXTR Ind. Coupled Piasna 
29 Zn Zinc 10 1 PPfl HN0'3-HCI HOT FXTR Ind. CoipiPd ? lasf la  

2 i r ron  i IJM In 1 PP4 "04-HCL HOT EXTR Ind. Coupled Plasma 
in 2n ppn X-Ray F. I iuorescence 

/ 

I+EADER : \/A laas5 -- 
VA \ A a q y  

ORDER ELEHEET 
N U W 2  OF I.0UFR 
ANhLYSES DETECTION L I f l I T  EXTRACTION flETHOD 



. .  . 

. .  . . . .  
. I  .:__. ~. .... < .  . 

. .  
L .  . . .  . .  

REPORT: U8?-flhl?X.fl ( C O W !  FTE ) 1 

pndnr-clegg &Company Ltd. 
GO Pembenon Ave. 
North Vancouver, B.C. 
V7P 2RS 
'604) 985-0681 Telex 04-352667 

REYEREFICF INFO: 

Geochemical 
Lab Report 

I 
~ ~ ~ ~ _____ 

NOTFY: = indicates SEE REMRKS 
* indiratw rNTFRFLRENCF NOTED 

f o l  I O U  on US?-fl&i9A.6 

I 

I 
1 

r 

P 



Bondnr-ck & comppay Ltd. 
UO Pembenon Ave. 
North Vancouver, B.C. 
v7P 2Rs 
604) 985-0681 Tela 04-352667 

i 

REPORT: w-n6196.n 

U 

PbGE 1A 

Lab Report 

- 
i 
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REPORT: U89-06196 .11 

Bondpr-Ckg & Company Ud. 
I30 Pemberton Ave. 
North Vancouver, B.C. 
v7p 2R5 

.JW) 985-0681 Telex 04-352667 
( 

V I  

PROuIFCT: 6115-145 PQGE 3 

Geochemical 
Lab Report 

S 0 tiF I_ E ELEfll-iJT Ga I;( I i  tin !lo Nb N i  Pb ?b 7b 2 c 
NURRER UNIT:; PF'N "c~q F'F'! PFR w n  DF'R DF" PPR PPR PPH PPR 

~7 w m s  11 5 1 1865 11 13 59 11 22 <5 5 
R? UA12286 2 '  4 22 ' < I  1 -  4 m n n n  . in1 m n n  <1 
R7 UA12287 <2 7 c 14 (1 (1 6 1782 78 19 2 

17 5 2 R2 V1312288 <: 1 7 217 5 <I' 6 3fl49 
H2 UA122S9 <2 a 4 111 12 1 5 5flS 111 <5 3 

.I 

3 



.;' . _ .  - 

W 

~~ndar-dlegg &Company LM. 
30 Pembenon Ave. 
North Vancouver, B.C. 
VlP 2R5 

. ,604) 985-0681 Telex 04-352667 
( 

Geochemical 
Lab Report 

.A DIYISION OF INCHCAPE INSPECTION & TESTING SERVICES 

I 



. .  
. .  

REPORT: U89-06196.6 ( COWLETE 1 

. .  . .  

. . .  .. . 

REFERENCE INFO: 

Boadu-clcbg & Company Lad. 
1M Panbnton Ave. 
North Vanmuva. B.C. 
v7p ZR5 
(604) 985-0681 Tdm 04-352667 
7 

1 Silvet 
2 Cu Copper 

1 0.02 OPT ' 
1 0.01 PCT 

F i r e  ABsay 
Atosic Absorption 

~ ~~ ~~ 

3 Pb lead 3 0.nl PCT &or ic Absorption 
4 Zn Zinc 2 0.01 PCT Atomic Absorption 

R ' ROCK OR BED ROO: 5 2 -150 5 As RKFJVFD. NO SP 5 

REPORT COPIES TO: R. N. W O N  FERSEN INVOICE TO: R. N. UON FERSEN 
IIS. PAT UHITING 

K - 



Boodnr-Ckgg & Company Ltd. 
130 Panbaton Ave. 
N o h  vdncouver, B.C. 
m2R5 
(604) 985-0681 Telex 04-352667 
I 

', 

REPORT: U89-06196.6 1 

Certificate 
of Analysis 

D l T F  -T 89 . - -  I PROJECT: 605-145 PAGE 1 

SAtlPLE ELEIIENT Ag cu Pb Zn 
NUIIBER UNITS OPT?PP PCT PCT {p' PCT 



Boodnr~'clegg&comppnyud. 
UO Pemberton Ave. 
horth Vancouver, B.C. 

604) 985-0681 Telex 04-352667 
W v7P 2Rs 

28 Y Yttrium 3 1 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
29 Zn Zinc 3 1 PPH "03-HCl HOT EXTR Ind. Coupled Plasma 

Zircon i u l  3 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma i: 6 Barium 3 20 PPfl X-Ray F I uorescence 

ka- 

A DIVISION OF INCHCAF'E INSPECTION & TESTING SERVICES 

I REPORT: U89-06942.0 ( COHPLETE 1 I REFERENCE INFO: 

CLIENT: FALCONBRIDGE LIMITED SUBflITTED BY: S. CLEHflFR 
PROJECT: 601- DATE PRINTED: 18-OCT-89 

ORDER ELEflENT 
NUflOFR OF LOUER 
ANALYSES DETECTION LIMIT EXTRACTION METHOD 

1 Au Gold - Fire Assay 3 5 PPR FIRE-ASSAY F i re  Assay AA 
2 Ag S i lver  3 0.2 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 

3 As Arsenic 

5 Be Beryll ium 
1 @ @ Ba Barium 

6 B i  Bismuth 
7 Cd Cadmium 

3 5 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
3 1 PPH "03-HCL HOT EXTR Ind. Coupled P lasm 
3 0.5 PPM "03-HCL HOT FXTR Ind. Coupled P lasm 
3 2 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
3 1 PPfl "03-HCl HOT EXTR Ind. Coupled P lasm 

8 Ce Cerium 3 5 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
9 Co Cobalt 3 1 PPfl "03-HCI HOT EXTR Ind. Coupled Plasma 

10 C r  Chromium 3 1 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
11 Cu Copper 3 1 PPfl "03-HCL HOT FXTR Ind. Coupled Plasma 
12 Ga Gallium 3 2 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 

13 La Lanthanuv 3 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma w ;  I 14 L i  Lithium 3 1 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
15 fln flanganese 3 1 PPM "03-HCL HOT EXTR Ind. Coupled Plasma 
16 flo flolybdenum 3 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
17 Nb Niobium 3 1 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 

18 N i  Nickel 3 1 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
19 Pb Lead 3 2 PPfl "03-HCL HOT EXTR Ind. Coupled Plasma 
20 Rb Rubidium 3 20 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
21  Sb Antimony 3 5 PPH "03-HCL HOT EXTR Ind. Coupled Plasma 
22 Sc Scandium 3 1 PPH "03-HCL HOT EXTR Id. Coupled Plasma 

i 
- 

I 

1 
I 

1 



Bondnr-clegg&compnnyLtd. 
UO Pemkon Ave. 
North Vancouver, B.C. 
v7P 2R5 
WQ4) 985-0681 Telex 04-352667 

REPORT: U89-06942.0 ( COMPLETE 1 

Geochemical 
Lab Report 

REFERENCE INFO: 

A DIVISION OF INCHCAPE INSPECTION & TESTING SERVICES 

R ROCK OR BFD ROCK 3 2 -1511 CRUSH,PUI WFRIZE -150 3 

NOTES: = indicates SEE REHARKS 

REHARKS: =Ba - interference noted due t o  Fe. 

I 
AssaY ot LU > jllllll  ODP t o  t o i i o W  on V l l Y - r n 4 Z . 6  

REPORT COPIES TO: HR. STAN CLFHHER 
HR. N. WON FERSEN 
HS. PAT UHITING 

INVOICE TO: IlR. STAN CLEHMFR 
HR. N. UON FERSEN 



Boodnr-Clepp & C o m p r n ~  Ltd. 
130 Panberton Ave. 
North Vanwuver, B.C. 
v7P 2R5 
604) 985-0681 Telex 04-352667 

REPORT: U89-fl6942 .D 

Lab Report 

PROJFCT: 601-146 PAGE I A  

I 

r 
W 

W I 



-Bondnr-ck!gg & company Lid. 
I30 Pemberton Ave. 
North Vancouver, B.C. 
v7p 2M 
604) 985-0681 Telex 04-352667 

REPORT: U 8 9 - 0 6 9 4 2  .fl 

Geochemical 
Lab Report 

PROJECT: 601-146 PAGE 18 



Bondpr-clegg & compnny Ltd. 
I30 Pembenon Ave. 
North Vancouver, B.C. 
v7P 2R5 
W34) 985-0681 Telex 04-352667 

W 

c REPORT: U89-06942.0 

Geochemical 
Lab Report 

PAGE 1C PROJECT: 601-146 

SANPLE ELEltENT Sn Sr l a  l e  U Y Zn Zr Ba 
NUNBER UNITS PPI1 PPN PPH PPH PPN PPN PPN PPN PPN 

R2 UA12295 <20 '  27 - <10 - < l o -  311 - 4 705 - 1 - 90. a 

R2 UA1229A <20 2 < l o  < i o  <l <1 60 3 220 
R2 UA12297 <2n 13 <10 <10 7 4 39 <l 50 

I 

" I  
i 

I 



Bo&-Ciegg & Company Ud. 
I30 Panbetton Ave. 
Nonh Vancouver, B.C. 
v 7 P  ?E 
r60j) 985-0681 Telex 04-352667 

REPORT: U89-06942.6 ( COHPLETE ) 1 
.A DIVISION OF INCHCAPE INSPECTION & TESTING SERVICES 

REFERENCE INFO: 

ce~cate 
of Analysis 

R ROCK OR BED ROCK 1 2 -1sn 1 AS RECEIVED, NO SP 1 

MA. N. UON FERSEN 
HS. PAT UHITING 

HR. N. WON FERSEN 



W 

REPORT: V89-06942.6 

BOndnr--drCompaoyUd. 
UO Pemberton Ave. 
North Vancouver, B.C. 
V i P  2Rs 
(604) 985-0681 Tela 04-352667 

1 

PROJECT: 601-146 PAGE 1 

certificate 
of Analy& 

V 
__- 

Registered Assayer, Province o f  B r i t  ish Co I unb i a  
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X-RAY ASSAY LABORATORIES 
A D I V I S I O N  OF SGS SUPERVISION SERVICES INC. 

1885 LESLIE STREET DON MILLS,  ONTARIO U3B 354 CANADA 
TEL: (416)445-5755 TELEX: 06-986947 FAX: (416)445-4152 

w ,: 
I .  CERTIFICATE OF ANALYSIS 

REPORT 8729 -\e 

TO: FALCONBRIDGE LIMITED 
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOUVER, BRITISH COLUMBIA 
V6B 2W2 

REF. FILE 4784-V2 

METHOD 
WRMAJ % WR 
WRMIN PPM WR 

CUSTOMER No. 1282 

DATE SUBMITTED 
1-Jun-8 9 

Total Pages 2 

DETECTION LIMIT 
0.01 
10. 

*** UNLESS INSTRUCTED OTHERWISE WE WILL DISCARD PULPS 180 DAYS *** 
AND REJECTS 30 DAYS FROM DATE OF THIS REPORT 

30 ROCKS Proj. 601-146 

'tr, 
DATE 19-JUN-89 

Member o f  the SGS Group (Societe Generate de Surveillance) / f---------" 



XRF - UHOLE ROCK ANALYSIS 19-JUN-89 REPORT 8729 REFERENCE FILE 4184 

SAMPLE \ % 5102 AL203 CAO MCO NA20 KZO FE203 TI02 LO1 SUM 

VA12011 59.8 16.0 3.73 4.27 3.44 1.46 6.82 0.53 3.70 99.8 
VA12012 65.0 15.8 0.66 4.84 0.39 3.28 4.89 0.47 3.93 99.4 
VA12013 59.2 14.7 1.34 6.80 0.11 2.07 8.53 1.25 5.31 99.5 
VA 1 20 14 60.3 10.4 1.43 7.03 0.02 0.89 11.0 0.86 6.93 99.1 
VA 1201 5 86.4 6.46 0.24 0.45 0.10 1.66 1.03 0.25 2.70 99.4 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  w ,- 

I 

VA12016 60.5 16.8 1.70 3.31 1.29 3.21 6.21 0.61 4.23 98.0 
VA12017 69.2 14.7 0.46 3.83 0.21 2.98 3.13 0.72 3.39 98.8 
VA12018 66.4 16.1 0.31 2.08 1.11 3.17 5.41 0.54 4.31 99.6 
VA120 19 61.8 15.5 1.76 4.62 0.33 3.63 6.43 0.54 4.85 99.6 
VA12020 71.8 11.8 0.20 1.45 0.21 3.04 5.13 0.58 4.39 98.8 

VA12021 79.2 12.1 0.12 0.41 0.17 3.49 0.56 0.23 2.23 98.6 
VAl2022 21.1 16.6 0.66 17.3 0.66 0.14 15.8 0.82 12.5 92.2 
VA12023 62.1 14.0 1.15 7.89 0.09 1.83 6.47 0.78 4.93 99.4 
VA12024 59.5 15.3 0.75 9.14 0.34 1.82 6.84 0.53 5.23 99.6 
VA12025 53.0 14.8 0.22 5.90 0.15 2.22 14.5 0.71 8.62 100.4 

VA12026 62.3 14.9 0.61 5.48 0.31 2-72 6.70 0.74 4.54 98.5 
VA12027 64.6 15.1 0.70 3.18 1.24 2.92 7.57 0.50 3.16 99.2 
VA12028 58.6 15.5 1.40 3.79 3.04 0.65 11.4 0.77 4.08 99.3 
VA12029 57.6 18.7 0.79 3.36 2.56 1.24 10.4 0.96 3.70 99.4 
VA12030 69.9 11.3 2.27 2.53 1.50 1.98 6.82 0.67 2.62 99.7 

VA12031 72.7 13.8 0.96 1.40 0.32 3.39 3.84 0.27 2.54 99.6 
VA12032 58.6 17.9 0.82 3.73 0.26 3.65 9.03 0.88 3.31 98.5 
VA 1 2033 51.2 14.6 3.55 6.19 0.82 1.51 14.1 2.55 4.08 98.8 
V A I  2034 71.0 13.4 0.45 2.34 0.61 3.30 5.28 0.26 2.23 99.2 
VAl2035 53.5 11.0 0.68 7.98 0.11 0.43 15.5 2.51 6.08 98.3 

W' VA12036 45.6 8.10 10.7 4.52 0.39 1.94 14.0 2.64 3.47 92.3 
VA12037 82.4 7.08 1.29 1.60 0.62 1.34 4.04 0.50 1.00 100.0 
VA12038 52.6 12.8 1.09 6.12 2.45 0.13 16.6 2.12 5.62 99.7 
VA12039 72.0 13.4 0.32 1.57 1.53 2.81 5.03 0.26 2.62 100.0 
VA12040 70.4 14.1 0.50 1.76 0.63 3.71 4.42 0.27 2.39 98.7 

XRF W.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 

PAGE 1 o f  2 

X-RAY ASSAY LABORATORIES 1885 Leslie Street Don Mills Ontario M3B 3J4 (416)445-5755 Fax (416)445-4152 Tlx 06-986947 
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ZN _ _ _ _ _  
81 
72 

367 
1600 
367 

VA12016 842 4 0  32 245 
VAl2017 1070 35 4 0  219 
VA12018 1050 4 0  15 77 
VA 1201 9 638 12 38 187 
VA12020 1020 16 232 293 

VA12021 1030 4 0  4 0  29 
VA12022 217 53 5930 47000 
VA12023 1020 28 118 607 
VA12024 1010 <10 80 517 
VA12025 1130 50 640 551 

VA12026 1360 32 136 202 
VA12027 1890 11 88 67 
VA12028 318 25 345 79 
VA12029 46 1 18 318 65 
VA12030 590 26 265 124 

VA12031 
VAl2032 
VA12033 
VA12034 
VA12035 

W '  VA12036 
VA12037 
VA12038 
VA12039 
V A I  2040 

2950 
2680 
81 7 

3080 
285 

664 
583 
161 

3360 
4740 

<10 
43 
73 

<10 
162 

122 
15 

100 
<lo  
< l o  

152 
139 
149 
62 

542 

522 
166 
389 
421 
88 

91 
34 1 
555 
117 

2800 

6290 
5 72 
571 
92 
84 

PAGE 2 of 2 
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X-RAY ASSAY LABORATORIES 
A DIVISION OF SCS SUPERVISION SERVICES INC. 

1885 LESLIE STREET DON MILLS, ONTARIO M3B 354 - CANADA 
TEL: (416)445-5755 TELEX: 06-986947 FAX: (416)445-4152 

CERTIFICATE OF ANALYSIS 

c REPORT 8757 

TO : FALCONBRIDGE LIMITED 
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOWER, BRITISH COLUMBIA 
V6B 2W2 

REF. FILE 4840-N2 

CUSTOMER No. 1282 

DATE SUBMITTED 
9 -Jun-8 9 

Total Pages 2 

44 ROCKS Pro]. 601-146 

METHOD 
WRMAJ % WR 
WRMIN PPM WR 

DETECTION LIMIT 
0.01 
10. 

*** UNLESS INSTRUCTED OTHERWISE WE WILL DISCARD PULPS 180 DAYS *** 
AND REJECTS 30 DAYS FROM DATE OF THIS REPORT 

i 
1- 

W 
DATE 22-JUN-89 

Member o f  the SGS Group (Societe Generale de Surveillance) 
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SAMPLE \ % 

VA12041 
VA12042 
VA12043 
VA12044 
VA12045 

I _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  W 

VA 1 2046 
VAl2047 

VA12049 
VA12050 

v A i  2048 

VA12051 
VAl2052 
VA12053 
VA12054 
VA12055 

VA12056 
VA12057 
VA12058 
VA12059 
VA12060 

VA12061 
VA12062 
VA12063 
VA12064 
VA12065 

VA12066 
VA12067 
VA12068 
VA12069 
VA 1 2070 

VA12071 
VAl2OR 
VA 1 2023 
VA12074 
VA12075 

VA12076 
VA12077 
VA12078 
VA12079 
VA12080 

VA12081 
VA 1 2082 
V A I  2083 
VA12084 

63.5 
42.7 
44.0 
64.1 
44.6 

45.2 
47.3 
85.3 
85.6 
78.8 

76.9 
77.1 

75.7 
72.7 

60.8 

71 .a 

69.8 

59.8 

77.6 

70.3 

42.5 
55.4 
54.7 
59.6 
56.8 

66.4 
69.5 
49.3 
73.6 
58.3 

59.9 
59.7 
48.5 
63.6 
62.1 

68.7 
67.7 
71.1 
57.4 
63.4 

62.9 
76.1 
60.0 
66.1 

10.4 
12.6 
11.3 
15.5 
13.8 

13.3 
10.5 
6.51 
7-80 

13.8 

12.5 

12.5 
15.5 
11.4 
12.1 

12.0 
12.8 
12.5 
14.6 
16.2 

15.6 
18.9 
13.5 
17.0 
10.6 

16.2 
10.7 
15.7 
12.5 
14.3 

14.0 
14.8 
14.7 
15.1 
13.0 

13.3 

14.1 

15.7 

16.1 
12.7 
15.7 
15.6 

5.19 

17.8 

0.64 
11.6 
12.5 

11.0 
2-81 

2.99 

0.11 
0.12 
0.07 

0.09 
0.13 
1.29 
0.43 
0.87 

0.69 
0.26 
0.78 
0.41 

3.08 

0.86 

1-38 
1.00 

10.1 
1.14 
0.53 

0.33 
0.93 
4.75 
0.55 
4.82 

2.23 
0.27 
1.33 
1.97 
2.75 

1.06 
1.14 
1.00 
1.66 
0.41 

0.41 
0.23 
3.92 
0.55 

3.44 

6.04 
2.94 

10.2 

6.89 

8.33 
6-58 
0.29 
0.26 
0.44 

0.42 
0.42 
7.03 

3.37 

3.42 
1.03 
4.90 
3.54 
6.91 

7.90 
4.44 
5.13 
4.31 
4.71 

3.34 
3.07 
5.76 
1.59 
3.02 

2.48 

4.86 

7.58 
5.78 

3.61 
5.05 

2.88 
2.20 
2.33 
6.52 
5.70 

4.67 
0.57 
4.36 
2.43 

3.17 
0.68 
1.56 
2.92 
2.20 

0.18 
0.35 
0.03 
0.05 
0.23 

1.11 
0.65 
2.35 
0.42 
1.01 

1.34 

1.33 
2.06 
2.05 

2.29 
2.42 
0.79 

0.56 

2.52 
0.25 
2.97 
3.48 
3.74 

2.59 
0.21 
1.64 
0.62 
0.19 

0.27 
0.26 
1.18 

0.22 

0.20 
0.23 
3.49 

0.83 

1.48 

2.82 

7.38 

0.14 13.4 

0.16 15.2 
2.51 6.32 
0.30 12.7 

0.08 14.7 

0.09 18.1 
0.05 20.8 
1.96 0.90 
2.26 1.13 
3.45 1.56 

3.65 1.19 
3.32 2.11 
2.02 6.07 

2.72 3.49 

2.04 3.99 
3.32 0.94 
2.04 4.39 
2.54 3.47 
1.61 6.79 

0.10 20.2 
3.06 10.2 

2.79 9.09 
1.02 15.6 

2.23 4.41 
1.96 6.38 
0.12 14.2 
1.57 4.61 
0.63 8.59 

3.08 2.73 

3.90 8.23 

1.21 8-29 
3.28 7.82 

2.88 5.02 

1.45 14.5 
3.36 4.30 

3.35 4.52 
1.15 11.3 
3.11 4.27 
1.76 7.36 
2.82 5.91 

3.73 6.43 
3.56 3.16 
1.16 6.36 
0.58 5.40 

0.84 
3.79 
3.26 
0.41 
3.76 

4.15 
3.16 
0.34 
0.37 
0.39 

0.42 
0.42 
0.46 
0.21 
0.22 

0.29 
0.38 

0.25 
0.74 

2.70 

0.38 

0.98 
0.68 
0.81 
0.74 

0.77 
0.53 
2.31 
0.20 
2.03 

1.76 
0.56 
0.56 
0.43 
0.38 

0.38 
0.17 
0.23 
1.06 
0.51 

0.57 
0.45 
0.52 
0.49 

4.16 99.8 
1.85 98.3 
2.77 97.2 
2.08 99.8 
1.85 97.2 

6.00 98.4 
6.93 99.0 
4.00 99.5 
1.77 99.5 
2.39 100.0 

2.16 99.9 
2.47 99.2 
3.70 99.3 
2.62 99.2 
2.47 99.1 

3.31 99.0 
2.23 99.6 

2.54 100.0 
4.39 99.5 

5.39 97.7 
3.23 100.2 
2.47 99.6 
3.31 99.6 

2.23 98.5 

8-70 99.9 

5.39 98.9 
3.23 99.5 

4.00 99.3 
2.00 100.3 
2.23 97.8 

3.47 98.4 

8-23 98.8 
5 . 7 7  98.9 

5.93 98.5 

5.31 96.8 

4.47 99.0 

2.31 99.9 

4.47 99.3 

4.77 99.9 
3.16 100.3 
4.08 99.7 
1.70 100.3 

7.85 98.2 

2.39 98.9 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
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VA1204 1 
VAl2042 
VA12043 
VA12044 
VA12045 

VA12046 
VA12047 
VA 1 2048 
VA12049 
VA12050 

VA1205 1 
VA12052 
VA12053 
VA12054 
VA12055 

VA12056 
VA12057 
VA12058 
VA12059 
VA 1 2060 

VA12061 
VA12062 
VA12063 
VAl2064 
VA 1 2065 

VA 1 2066 
VA12067 
VA12068 
VA12069 
VA 12070 

e 

VA12071 
VA 1 2072 
VA12073 
VA 12074 
VA12075 

VAl2076 
VA 1 2077 
VA12078 
VA12079 
VA 1 2080 

VA12081 
VA12082 
VA12083 
VA12084 

1 74 
82 

165 
1710 
113 

84 
89 

945 
757 

1040 

1230 
946 
769 

1290 
I080 

955 
2130 
1630 
2310 
1450 

121 
850 
636 
727 
255 

423 
523 
190 

1340 
600 

614 
926 
461 
m 
588 

65 5 
335 

1890 
1220 
845 

1020 
1020 
541 
435 

322 
58 

71 0 
118 
171 

193 
992 
<10 
95 

<10 

< lo  
20 

<10 
16 
16 

<10 
<10 
< l o  
< lo  
<10 

205 
398 
188 
188 

1300 

158 
423 
975 
127 
317 

138 
138 

1820 
<10 
14 

27 
1640 

13 
<10 
23 

30 
4 0  
25 
12 

778 
389 

2230 
84 

421 

295 
546 
35 

280 
37 

40 
121 
135 
91 

119 

97 
28 

119 
91 

259 

189 
109 
161 
85 

3590 

96 
406 
258 

55 
91 

115 
312 
250 
97 

1 74 

225 
7790 

84 
123 
317 

307 
222 
74 

21 7 

X-RAY ASSAY LABORATORIES 1885 Leslie Street Don Mlls Ontario M3B 3J4 (416)445-5755 Fax (416)445-4152 Tlx 06-986947 
Member o f  the SGS Group (Socibtb Gbnerale de Surveillance) 
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X-RAY ASSAY LABORATORIES c: 

A DIVISION OF SGS SUPERVISION SERVICES INC. 
1885 LESLIE STREET DON MILLS, ONTARIO M38 3J4 CANADA 
TEL: (416)445-5755 TELEX: 06-986947 FAX: (416)445-4152 

CERTIFICATE OF ANALYSIS w ,  
REPORT 9356 

TO: FALCONBRIDGE LIMITED 
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOUVER, BRITISH COLUMBIA 
V6B 2W2 

REF. FILE 5454-13 - 

CUSTOMER No. 1282 

DATE SUBMITTED 
11-Aug-8 9 

Total Pages 4 

7 4  ROCKS Proj. 601-145 

METHOD DETECTION LIMIT 
w R M A J %  WR 0.01 
WRMIN PPM WR 10. 

*** UNLESS INSTRUCTED OTHERWISE WE WILL DISCARD PULPS 180 DAYS *** 
AND REJECTS 30 DAYS FROM DATE OF THIS REPORT 

V 
DATE 31-AUG-89 CERTIFIED BY .&&A .......... 

Jean H.L.  Opdebeeck. Vice President Operations If 
Member o f  the SGS Group (Societe Generate de Surveillance) 
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SAMPLE \ % 

VA12116 
VA12117 
VA12118 
VA12119 
VA121ZO 

i 
W 

VA12 12 1 
VA 1 21 22 
VA12123 
VA12124 
VA12125 

VA12126 
VA 121 27 
VA12128 
VA12129 
VA12130 

VA 12 131 
VA12132 
VAl2133 
VA12134 
VA12135 

VAl2 136 
VA 121 37 
VA12138 
VA12139 
VA12140 

W '  VA 1 21 41 
VA12142 
VA12143 
VA12144 
VA12145 

VA12146 
VA12147 
VA12148 
VA12 149 
VA12150 

VA1215 1 
VA12152 
VA12153 
VA12154 
VA12155 

VA12156 
VA12157 
VA 1 21 58 
VA12159 
VA12160 

VA12161 
VA12162 , 

VA12 163 
VA12164 
VA12165 

\ 

45.5 
70.3 
55.5 
76.3 
67.4 

64.0 
54.5 
52.0 
39.0 
59.8 

55.8 
61.7 
54.0 
56.0 
53.8 

47.9 
14.9 

55.0 
59.9 

42.2 
66.5 

71 -6  
69.0 

43.1 
59.7 
64.1 
58.4 
69.9 

37.8 
52.9 
54.4 
54.3 

52.8 

49.8 

60.8 

70.1 
47.2 
43.6 
50.2 
53.4 

56.5 
59.4 

57.7 
46.8 

59.8 

56.8 
57.4 
53.7 
53.6 
62.7 

13.7 
14.4 
17.5 

13.9 

15.2 
14.7 
15.6 
12.7 
15.7 

16.0 
16.7 
16.9 

7.77 

15.8 
16.8 

4.87 

16.8 

14.3 

15.6 
15.5 

12.4 
13.2 
16.4 
12.7 
13.8 

13.1 
18.0 
13.5 
16.3 
13.6 

14.3 
16.3 
16.4 

12.2 

12.0 
13.3 
13.2 
15.5 
15.7 

15.3 
15.6 
15.9 
16.4 
14.0 

18.6 

18.1 
16.4 
15.1 
15.4 
16.6 

8.09 6.09 

0.88 2.49 

1.15 2.51 
2.75 6.15 

0.40 4.17 

0.71 4.55 
6.41 4.14 
6.32 4.23 

19.3 2.54 
4.21 3.45 

5.94 3.94 
1.97 3.82 
5.98 3.59 

5.41 3.98 

8.78 4.17 

7.75 3.83 
3.54 3.80 
2.08 3.97 

8.87 11.2 

1.85 1.20 

4.72 4.43 

42.4 1.92 

0.47 4.87 
6.37 4.00 

1.79 1.42 

9.31 10.5 

0.52 3.56 
0.53 4.56 

1.28 3.79 

0.89 2.11 

12.4 5.49 
7.66 3.57 
7.43 3.53 
5.41 3.50 
5.36 3.11 

0.63 2.87 
5.84 8.32 
8.71 10.3 

10.1 3.53 
6.37 3.86 

6.69 3.50 
1.42 4.09 
1.03 7.07 
1.42 4.35 
1.37 3.92 

2.24 3.90 
3.02 4.06 

5.92 4.77 
5.83 4.45 

2.86 2.49 

3.44 
2.66 
1.49 
0.12 
3.35 

2.75 
0.41 
0.36 
0.56 
1.54 

1.11 
2.17 
1.86 
0.80 
0.41 

1.74 
0.17 
2.19 
2.99 
1.62 

0.64 
2.21 
0.43 

3.42 

1.14 
0.51 
0.92 

1.57 

2.10 
0.62 
0.54 
0.97 
0.59 

0.69 
2.06 

4.80 

0.83 

1 .a7 
0.84 
0.44 

0.45 
1.64 
1.25 
1.65 
0.63 

1 .a8 

0.83 
1.78 

1.64 
0.56 

0.12 10.2 
2.60 2.99 
2.99 7.57 

1.67 4.29 
1.88 3.56 

2.40 4-87 

4.34 8-19 
2.87 5.08 
3.51 6-08 

3.65 6-82 

3.77 8-25 

3.09 8.20 

4.00 7.64 

2.69 6.53 
3.47 6.76 

4.54 7.79 

1.04 2.71 
2.25 7.59 
1.57 12.2 
2.34 9.19 

0.31 15.2 
1.73 5.20 
4.84 7.66 
1.07 3.41 
2.26 3.34 

0.27 14.7 
3.37 9.16 
2.25 10.7 
3.21 9.72 
2.75 5.49 

2.61 10.3 
3.97 7.16 
3.47 6.78 
3.98 7.53 
3.41 9.81 

3.03 5.39 
0.49 15.5 
1.21 13.3 
3.87 6.33 
4.20 7.89 

3-24 8.86 
1.15 18.6 

3.05 11.8 

3.01 8.37 
2.90 8-85 
3.58 8.74 
3.59 8.21 

4.20 6.96 

2.40 9.74 

3.34 5.54 

1.71 
0.25 
1.04 
0.40 
0.44 

0.45 
0.67 
0.75 
0.65 
0.61 

0.74 
0.66 

0.77 
0.88 

0.73 
0.26 
0.76 
0.88 

0.85 

0.80 

3.56 
0.42 

0.21 
0.27 

0.81 

3-88 
0.89 

0.78 
0.28 

0.43 

2.49 
0.79 
0.77 

0.72 

0.19 
2.42 
3.65 
0.75 
0.76 

0.76 

0.92 

0.68 

0.88 
0.91 

0.77 
0.63 

0.80 

0.80 

0.81 

0.83 

10.2 99.1 
2.39 99.4 
4.00 99.2 

3.39 99.3 
5.23 98.9 

3.62 98.8 
5-62 98.4 
6.77 98.7 

14.7 97.5 
4.70 99.7 

5.47 99.6 
3.70 100.1 
5.39 98.9 
4.23 98.9 
4-62 98.4 

8.08 97.1 

6.00 98.9 
31.3 99.6 

4.00 99.7 
2.77 99.7 

4-08 99.0 
3-62 98.5 
8-23 98.8 
2.70 99.7 
4.00 99.5 

3-08 99.2 
2.39 99.5 
4.23 100.7 
3.54 98.1 
3.08 99.9 

7.16 94.8 
5.77 98.9 
5.93 99.3 
4.00 99.2 
3.31 99.5 

4.00 99.1 
4.23 99.5 
3.39 99.3 
6.63 97.9 
5.70 98.5 

4.85 99.3 
3-08 98.4 
5.62 98.5 
3.31 98.0 
3.23 98.7 

2.77 98.3 
4.85 97.8 
5.08 98.3 
2-62 98.7 

2.70 98.2 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
'W 
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--. *r*l' 
i 

SAMPLE \ % 

VA12166 
VA12167 
VA12168 
VAl2 169 
VAl2170 

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

VA 121 71 
VA12172 
VA12173 
VA12174 
VA12175 

SI02 AL203 

49.1 17.6 
51.9 17.7 
50.9 13.9 
47.1 10.7 
56.7 16.7 

_ - _ _ _ _ _ _ - - _ - _ - - -  

56.9 15.7 
74.4 13.5 
60.4 15.6 
74.7 10.9 
59.5 13.4 

CAO _ _ _ _ _  _ _ _  
7.51 
6.75 

0.99 
2.24 

10.9 

2.17 
0.38 
0.67 
0.35 
1.80 

MGO MA20 _ _ _ _ _ _ _ _ _ _ _ _ - _ _ _  
4.08 0.41 
3.46 0.71 
3.18 0.84 
4.43 0.85 
4.31 3.31 

4.59 1.05 
1.16 0.96 
3.70 0.52 
0.71 0.06 
6.55 0.30 

K20 FEZ03 TI02 LO1 SUM . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
4.63 7.17 0.87 6.16 97.7 
4.58 6.58 0.78 5.39 97.9 
2.96 6.52 0.66 7.93 97.9 
0.41 27.4 0.70 6.00 98.9 
1.69 9.54 0.82 3.31 98.8 

2.69 10.9 0.74 3.23 98.1 
2.90 3.41 0.24 2.00 99.2 
3.18 7.23 0.67 5.16 97.4 
3.03 3.42 0.44 4.85 98.6 
2.11 7.70 0.93 5.47 98.1 

VA 121 76 68.6 14.5 0.90 1.91 0.22 3.71 4.47 0.45 4.16 99.1 
VA12177 81.8 6.61 0.75 0.84 0.02 1.66 3.39 0.29 3.62 99.3 
VA 12 178 56.2 15.3 2.12 6.71 0.17 2.71 8.07 1.11 5.70 98.4 
VA12179 74.8 8.95 1.52 1.00 0.13 2.13 3.61 0.42 5.62 98.5 
VA12180 56.6 15.5 6.59 3.04 2.20 2.01 6.85 1.03 5.08 99.0 

VA12181 71.4 10.1 1.29 1.52 0.33 2.48 5.04 0.51 5.31 98.2 
VA12182 63.4 15.6 1.84 4.26 1.88 2.89 5.36 0.47 2.85 98.7 
VA12183 62.0 15.8 2.05 5.61 2.07 2.25 5.66 0.46 3.16 99.2 
VA12184 69.9 14.6 1.73 1.78 1.80 3.26 2.81 0.27 2.39 98.7 
VA12185 70.5 13.5 1.44 1.50 1.61 3.36 2.88 0.23 3.00 98.2 

VA12186 68.9 14.7 1.97 1.25 3.69 2.67 3.11 0.25 2.47 99.1 
VA 121 87 67.4 14.2 2.27 2.24 1.98 3.21 3.62 0.23 3.16 98.5 
VA12188 53.4 18.0 2.15 6.78 2.08 2.81 8.40 1.08 3.93 98.8 
VAl2189 76.8 7.59 0.41 1.84 0.03 1.97 4.36 0.42 4.54 98.3 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
- 

w 
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VA12116 
VA12117 
VA12118 
VA12119 
VA12120 

VA12121 
VA12122 
VAl2123 
VAl2 124 
VAl2125 

VA 121 26 
VA 1 2 1 27 
VA12128 
VA12129 
VAl2130 

VAl2 13 1 
VA12132 
VA12 133 
VA12134 
VA12135 

VA 121 36 
VA12137 
VA12138 
VA12139 
VA12140 

w VA12 14 1 
VA12142 
VA12143 
VA12144 
VA12145 

VA12146 
VA12147 
VA1214a 
VA12 149 
VA 12 150 

VA12151 
VA12 1 52 
VA12 1 53 
VA12154 
VA12155 

VA12156 
VA12157 
VA12158 
VA12 1 59 
VA12160 

VA 1 21 61 
VA 121 62 
VA12163 
VA 121 64 
VA12165 

I 

131 
1110 
1340 
1540 
2370 

1840 
793 
799 
440 
978 

a98 

a91 
1010 

805 
934 

a i 3  
53 

502 
553 
984 

186 

1470 
1120 

2480 

laso 

148 
2200 
90 1 

1190 
1930 

612 

594 
779 

68s 

a48 

1390 
195 
399 
641 
778 

707 
1310 

1270 
1300 

1910 
1210 
970 
930 

1050 

658 

a5 
< l o  
< l o  
61 

<IO 

< l o  
34 
39 
25 
12 

26 
< l o  
33 
27 
37 

28 
<10 
34 
32 
35 

243 
< l o  
34 

< l o  
< l o  

203 
41 

< l o  
40 

< l o  

54 
37 
30 
44 
3a 

<lo 
186 
187 

40 

26 
31 
32 
26 
28 

41 
47 

43 

28 

2a 

i a  

69 
37 
33 
84 
16 

54 
115 
153 
51 
a7 

116 
210 
97 

174 
98 

260 
< l o  
170 
76 1 
395 

3730 
50 
90 

169 
171 

166 
275 

1950 
482 
248 

246 
157 
67 

132 
5 7a 

74 
468 
96 

135 
239 

aa 
516 
754 
682 
61 1 

252 
244 
307 
142 
156 

103 
98 

126 
409 
96 

1 oa 
1410 

68 
67 

120 

172 
117 

175 
74 

69 
36 

104 
126 
146 

446 
254 
577 
54 
93 

148 

380 

a39 
639 

430 
252 

101 
115 
117 
169 
115 

97 
253 
159 
126 
86 

74 

239 
160 

1 a9 

1 a0 

299 
1130 

169 
249 
109 
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SAMPLE \ PPM BA N I  cu ZN 

VA12166 999 37 143 72 
VA 121 67 630 38 98 64 
VA12168 462 27 71 50 
VA12169 279 4 0  1870 254 
VA12170 770 28 462 188 

_ - -_______-_____________________________- - - - - - - - -  W 
I 

VA12171 1060 27 330 128 
VA12172 1820 < l o  81 59 
VA12173 950 17 215 1230 
VAl2 174 1010 62 132 410 
VA12175 757 14 71 2020 

VA 12 176 1460 4 0  114 373 
VA12177 818 31 197 1570 
VA12178 2180 17 137 282 
VA12179 2130 38 66 438 
VA12180 898 4 0  37 128 

VA 1 21 81 1130 34 71 338 
VA 121 82 1020 < l o  64 231 
VAl2183 817 4 0  46 121 
VAl2184 1360 4 0  92 87 
VA12185 1280 <10 89 215 

VA12186 1070 4 0  60 75 
VA12187 1400 4 0  55 104 
VA12188 1510 4 0  21 171 
VA12189 1610 122 131 847 

X-RAY ASSAY LABORATORIES 1885 Leslie Street Don Mills Ontario M3B 354 (416)445-5755 Fax (416)445-4152 Tlx 06-986947 
Member o f  the SGS Group (Societe Generate de Survei l lance) 
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X-RAY ASSAY LABORATORIES 
A DIVISION OF SGS SUPERVISION SERVICES INC. 

1885 LESLIE STREET - DON MILLS, ONTARIO M3B 3J4 - CANADA 
TEL: (416)445-5755 TELEX : 06 - 986947 FAX: (416)445-4152 

CERTIFICATE OF ANALYSIS 
< REPORT 9554 

TO: FALCONBRIDGE LIMITED 
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOUVER, BRITISH COLUMBIA 
V6B 2W2 

REF. FILE 5613-FL 

CUSTOMER No. 1282 

DATE SUBMITTED 
24-Aug-89 

Total Pagss 2 

4 7  ROCKS Proj. 601-145 

METHOD 
WRMAJ % WR 
WRMIN PPM WR 

DETECTION LIMIT 
0.01 
10. 

*** UNLESS INSTRUCTED OTHERWISE WE WILL DISCARD PULPS 1130 DAYS *** 
AND REJECTS 3 0  DAYS FROM DATE OF THIS REPORT 

r 
DATE 20-SEP-89 CERTIFIED BY 

Member o f  the SGS Group (Societe Generate de Surveillance) 
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%# SAMPLE \ X SI02 AL203 CAO MGO NA20 K20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ( 
VAl2190 55.4 14.8 6.03 4.41 0.92 3.22 
VAl2191 58.5 14.1 6.72 4.01 1.20 2.43 
VA 121 92 64.8 14.9 3.77 2.97 3.61 1.91 
VA 121 93 62.6 13.1 3.51 4.17 1.81 2.19 
VA12 194. 55.7 17.6 1.44 3.85 3.52 2.35 

VA 121 95 
VA12196 
VA12 197- 
VA12198 
VA12199 

VA12200 
VA12201 
VA12202 
VA12203 
VAl2204 

54.3 15.4 1.37 5.16 0.80 2.69 
62.3 15.3 3.80 3.32 3.46 1.87 
56.5 18.5 0.47 3.41 0.67 4.50 
62.3 15.4 3.59 3.22 3.52 2.25 
58.8 15.6 4.07 3.74 0.56 4.05 

60.9 16.4 1.84 3.47 1.09 3.82 
51.1 21.7 2.64 3.25 0.76 5.86 
55.6 16.4 4.81 3.23 1.97 3.83 
70.1 14.2 0.89 1.02 5.01 1.71 
60.4 13.3 2.44 3.41 1.47 2.06 

FEZ03 TI02 LO1 SUM 

8.55 0.82 5.00 99.3 
7.49 0.91 3.85 99.3 
4.66 0.42 2.70 99.8 
7.74 0.66 2.93 98.8 
9.73 0.93 3.62 98.9 

12.7 
5.47 
9.11 
5.44 
7.07 

7.46 
7.39 
6.73 
3.77 

10.8 

0.83 4.85 98.4 
0.48 3.39 P9.5 
0.81 4.16 P8.3 
0.48 2.31 ‘’8.6 
0.74 3.62 08.4 

0.82 3.08 “9.0 
1.01 4.31 ‘‘8.2 
0.77 5.16 ‘‘8.6 
0.34 2.31 ‘‘9.5 
0.80 4.08 ‘’9.0 

VA12205 13.9 3.98 41.8 2.02 0.29 0.76 2.41 0.24 31.5 ‘’6.9 
VA12206 46.3 15.9 12.1 3.51 1.15 2.90 6.84 0.73 6.54 “6.1 
VA12207 56.7 18.6 1.69 2.93 0.65 4.57 7.70 0.88 5.00 “8.8 
VA12208 54.0 16.1 1.21 6.22 0.81 2.12 12.2 0.91 4.85 “8.5 
VA12209 55.8 16.2 2.41 4.23 2.03 1.32 11.1 0.79 4.93 “9.0 

VA 1 22 1 0 
VA12211 
VAl2212 
VA12213 
VA 122 14 

VA 122 15 
VA12216 
VA 122 17 
VA12218 
VA12219 

VA12220 
VA12221 
VA12222 
VA12223 
VA12224 

VA12225 
VA 12226 
VA12227 
VA12228 
VAl2229 

58.0 14.6 2.78 3.38 2.10 1.58 9.98 
83.6 5.44 1.08 0.60 0.13 0.94 2.07 
66.2 13.3 1.56 4.48 1.84 2.22 4.50 
62.5 13.1 4.87 2.95 0.64 3.11 5.89 
53.1 13.2 7.68 5.03 0.70 3.18 8.21 

63.0 15.1 4.19 3.11 3.26 1.98 5.52 
55.4 16.8 3.09 3.93 0.88 3.57 8.87 
53.3 16.9 2.81 4.29 0.66 4.79 9.98 
70.4 13.0 1.55 1.35 4.08 1.82 4.20 
56.4 16.9 3.22 4.12 0.73 3.72 9.33 

0.74 5.16 “8.5 
0.27 4.00 1’8.3 
0.42 3.62 ‘‘8.4 
0.76 4.16 (’8.1 
0.65 6.93 ‘’8.8 

0.46 2.00 “8.7 
0.78 4.39 “7.9 
0.81 4.70 ‘’8.5 
0.24 2.31 <‘9.1 
0.79 2.77 ‘‘3.2 

51.2 15.0 10.7 3.06 0.57 3.95 6.63 0.78 5.77 “7.9 
58.7 13.8 2.23 3.23 0.08 1.57 8.08 0.71 9.85 98.4 
56.8 15.3 2.23 5.35 0.18 3.64 9.26 0.78 4.39 98.2 
59.8 14.9 2.64 3.98 1.98 2.66 9.08 0.79 3.23 99.2 
58.0 17.0 2.67 4.00 5.38 1.27 6.95 0.58 2.85 98.8 

57.2 16.8 1.13 4.15 6.67 0.7L 8.01 0.57 3.0U 98.3 
57.7 16.6 1.73 4.02 7.18 0.14 7.52 0.60 3.54 09.1 
62.5 16.2 0.69 2.74 7.37 0.58 5.80 0.54 2.31 98.8 
57.5 16.6 1.43 5.55 5.82 0.44 6.87 0.59 4.39 99.3 
60.0 15.7 0.45 5.18 5.51 0.91 7.13 0.49 3.16 98.6 

VA12230 63.8 16.9 2.74 1.76 0.71 3.47 4.66 0.54 5.16 99.9 
VA12231 78.5 12.7 0.30 0.24 0.30 3.33 1.21 0.25 2.16 99.1 
VA12232 73.8 13.7 1.10 0.64 1.80 2.72 1.76 0.14 2.93 98.7 
VA12233 61.4 16.1 1.38 3.06 7.94 0.36 5.13 0.49 3.00 99.0 
VA12234 59.6 17.8 0.98 3.58 8.38 0.43 6.07 0.58 2.08 99.6 

VAl2235 59.4 16.8 1.83 2.76 4.50 2.17 6.56 0.56 3.62 98.3 
VA12236 60.0 22.0 0.02 0.47 4.21 4.47 3.23 0.72 3.85 99.3 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 

V 
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XRF - UHOLE ROCK ANALYSIS 

SAMPLE \ PPM 

VA 121 90 
VA12191 
VA 121 92 
V A 1 21 93 
VA12194 

VA12195 
VA 121 96 
VA 121 97 
VA12198 
VA12199 

VA12200 
VA12201 
VA12202 
VA12203 
VA12204 

VA12205 
VA12206 
VA12207 
VA12208 
VA12209 

VA12210 
VA12211 
VA12212 
VA12213 
VA12214 

U VAl2215 
VA 1 22 16 
VA12217 
VA122 18 
VA12219 

VA12220 
VA12221 
VA12222 
VA 12223 
VA12224 

VA12225 
VA12226 
VA12227 
VA12228 
VA12229 

VA12230 
VA12231 
VA12232 
VA12233 
VAl2234 

VA12235 
VA12236 

BA 

594 
653 
699 
523 
582 

842 
902 

1340 
978 
887 

829 
1350 
929 
809 
659 

123 
471 
809 
515 
501 

650 
979 

1980 
826 
505 

822 
88 1 

1190 
1010 
1750 

1820 
963 

2370 
739 
885 

366 
269 
538 
463 
639 

1030 
945 
569 
72 1 
404 

934 
3130 

----_. N I  
.____ 

45 
33 

<10 
35 
44 

20 
e10 
51 

<10 
32 

35 
38 
34 

< lo  
26 

< lo  
25 
38 
69 
27 

29 
24 

<IO 
27 
34 

<10 
28 
37 

< l o  
32 

32 
36 
36 
35 

4 0  

<10 
< lo  
< l o  
< l o  
4 0  

<10 
(10 
<10 
<10 
4 0  

< l o  
4 0  

cu 

402 
129 
25 

149 
204 

1020 
21 

25 1 
37 
74 

112 
186 
116 
155 
485 

75 
277 
93 

115 
867 

478 
167 
<10 
152 
242 

< I O  
479 
423 
246 
254 

141 
201 
113 
1 98 
41 

18 
20 
25 
29 
14 

4 0  
e10 
<10 
48 

4 0  

< l o  
e10 

-_-- .  

20-SEP-89 REPORT 9554 REFERENCE FILE 5613 PAGE 2 o f  2 

ZN 

158 
171 
73 

164 
148 

292 
74 

109 
83 

107 

139 
87 

116 
62 

1000 

38 
151 
127 
143 
193 

97 
504 
425 
184 
257 

65 
467 
193 
64 

192 

186 
235 
194 
275 
81 

103 
105 
93 
74 
79 

67 
99 
47 
83 
96 

94 
26 

_ _ _  
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X-RAY ASSAY LABORATORIES 
A DIVISION OF SGS SUPERVISION SERVICES INC. 

1885 LESLIE STREET - DON MILLS, ONTARIO M3B 3J4 - CANADA 
TELEX: 06-986947 FAX: (416)445-4152 TEL: (416)445-5755 

CERTIFICATE OF ANALYSIS 

REPORT 9634 

TO: FALCONBRIDGE LIMITED 
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOUVER, BRITISH COLUMBIA 
V6B 2W2 

REF. FILE 5698-46 

CUSTOMER No. 1282 

DATE SUBMITTED 
5 -S ep- S 9 

Total Pages 2 

43 ROCKS Proj .  601-145 

METHOD DETECTION LIMIT 
WRMAJ % WR 0.01 
WRMIN PPM WR 10. 

*** UNLESS INSTRUCTED OTHERWISE WE w r u  DISCARD PULPS 180 DAYS *** 
AND REJECTS 30 DAYS FROM DATE OF THIS REPORT 

j 

V 
DATE 27-SEP-89 CERTIFIED BY 

Member o f  the SCS Group (Soci6t6 C6drale de Surveillance) 

CERTIFIED BY .. .% ' .......... 
Jean H . L .  Opdebeeck. 

I Member o f  the SCS Group (Soci6t6 C6drale de Surveillance) 
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VAl2237 
VAl2238 
VAl2239 
VA12240 
VA12241 

VA12242 
VA12243 
VA12244 
VA12245 
VA12246 

VA12247 
VA12248 
VA12249 
VA12250 

7 A 1 2 5 0 1  

VA12502 
VA12503 
VA12504 
VA12505 
VA12506 

VA12507 
VA12508 
VA12509 
VA125 1 0 
VA12511 

VAl25 12 
VA 1 25 13 
VA125 14 
VA125 15 
VA125 16 

VA125 17 
VA125 18 
VA12519 
VA12520 
VA12521 

VA12522 
VA12523 
VA12524 
VA12525 
VA12526 

VA12527 
VA12528 
VA12529 - 

58.0 
57.4 
62.4 
62.4 
57.4 

50.6 
60.1 
59.0 
67.4 
63.5 

61.9 
61.2 
54.3 
55.5 
63.5 

60.8 
61 - 7  
70.4 
79.7 
88.6 

41.3 
40.7 
44.4 
45.4 
69.8 

60.6 
56.5 
69.6 
82.4 
69.5 

59.9 
58.4 
65.7 
57.0 
42.0 

67.4 
44.1 
73.2 
38.4 
43.5 

73.5 
50.0 
58.1 

12.9 
17.5 
17.9 
15.7 
16.8 

18.6 
15.6 
14.8 
13.2 
15.6 

16.1 
15.4 
17.2 
18.4 
14.5 

15.1 
15.4 
14.1 
6.72 
5.80 

11.6 
13.8 
13.4 
12.9 
14.3 

15.2 
16.0 
14.2 

12.2 

15.5 
15.6 
13.1 
12.5 
12.5 

6.86 

14.8 
13.5 
13.2 
16.0 
14.1 

12.2 
15.5 
15.9 

0.05 4.81 
1.20 4.18 
1.54 0.84 
0.12 4.96 
2.56 4.02 

1.81 6.32 
3.07 2.80 
4.65 2.95 
0.46 3.38 
2.01 4.12 

0.87 6.05 
1.63 6.11 
5.49 5.76 
4.17 3.74 
0.53 6.01 

0.23 5.36 
3.82 2.17 
1.15 1.63 
0.03 1.84 

~ 0 . 0 1  0.23 

8.88 13.3 
5.36 8.41 
4.25 7.13 
7.93 12.1 
1.68 1.60 

2.74 4.34 
6.96 3.60 
0.92 1.93 
0.42 2.07 
2.25 3.02 

6.46 3.68 
2.43 3.96 
1.82 5.55 
7.61 6.06 
7.23 12.0 

1.72 2.50 

0.91 1.25 
2.58 8.87 

11.2 7.61 

0.75 1.88 
5.15 5.82 
6.66 3.90 

3.14 8.57 

0.53 
6.81 
4.91 
0.65 
6.64 

5.57 
3.54 
2.66 
0.33 
2.03 

1.30 
0.54 
3.20 
0.94 
0.96 

0.15 
3.30 
2.13 
0.19 
0.20 

0.44 
1.35 
2.46 
0.29 
2.32 

1.58 
1.13 
0.78 
0.71 
1.90 

1.09 
1.61 
0.52 
0.70 
0.29 

2.29 
0.34 
3.60 
2.30 
1.61 

2.80 
3.55 
0.79 

2.61 8.92 
0.31 7.05 
2.99 4.64 
3.18 5.16 
0.46 6.03 

0.30 10.2 
2.85 4.81 
2.94 4.92 
2.81 6.32 
2.71 5.18 

3.15 6.04 
2.75 5.91 
2.17 5.59 
4.78 6.12 
2.08 5.88 

2.76 5.85 
2.23 6.63 
2.59 3.41 
1.43 2.89 
1.59 0.58 

0.11 14.7 
0.20 18.7 
0.26 17.0 

2.81 3.58 

2.67 6.72 
4.12 7.29 
3.85 2.65 
1.44 2.24 
2.04 4.23 

3.89 5.71 
3.92 7.51 
1.98 6.25 
1.91 7.19 
0.36 16.2 

2.82 4.61 
0.71 18.3 
2.48 2.66 
0.17 19.3 

0.87 13.6 

0.26 13.8 

2.05 4.56 
0.49 11.3 
4.13 6.88 

0.42 
0.60 
0.58 
0.54 
0.60 

0.68 
0.53 
0.49 
0.46 
0.50 

0.55 
0.50 
0.62 
0.87 
0.49 

0.71 
0.75 
0.45 
0.36 
0.27 

4.37 
4.52 
3.11 
1.49 
0.27 

1.04 
0.76 
0.50 
0.39 
0.45 

0.58 
1.29 
0.58 
0.76 
4.32 

0.45 
3.57 
0.20 
5.24 
4.01 

0.21 
2.76 
0.73 

7.39 96.8 
3.23 98.3 
2.93 99.0 
5.85 98.7 
3.93 98.5 

4.08 98.2 
4.85 98.3 

4.39 99.0 
2.77 98.5 

3.77 99.8 
3.93 98.2 
4.39 98.8 
3.39 98.1 
4.31 98.4 

7.00 98.2 
3.31 99.4 
2.54 98.5 
5.16 98.4 
2.47 99.8 

3.93 98.8 

5.23 97.3 
2.77 97.5 
1.85 98.4 

2.77 97.9 
2.93 99.4 
3.39 98.0 
3.16 99.8 
1.85 97.7 

1.70 98.6 
3.47 98.3 
3.00 98.6 
3.85 97.7 

6.08 98.6 

4.85 98.3 

3.47 98.5 

5.54 97.8 
2.39 99.2 

1.62 99.5 
5.70 98.7 
2.47 90.7 

1.70 100.0 
2.77 97.5 
2.85 100.1 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
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XRF - UHOLE ROCK ANALYSIS 27-SEP-89 REPORT 9634 REFERENCE FILE 5698 

V 

VA12237 
VA12Z8 
VA12239 
VA 1 2240 
VA12241 

VA 1 2242 
VAl2243 
VA12244 
VA12245 
VA 1 2246 

VA12247 
VA12248 
VAl2249 
VA12250 
VA12501 

VA12502 
VA12503 
VA12504 
VA12505 
VA12506 

VA12507 
VAl2508 
VA12509 
VA125 10 
VA12511 

VAl25 12 
VAl25 1 3 
VA12514 
VA125 1 5 
VAl25 16 

VA125 1 7 
VA12518 
VA125 19 
VA12520 
VA12521 

VA12522 
VA12523 
VA12524 
VA12525 
VA12526 

VA12527 
VA12528 
VA12529 

818 
244 

1860 
747 
267 

255 
1100 
733 

1050 
603 

674 
740 
837 

1620 
797 

1590 
883 
997 
516 
65 1 

55 
124 
83 

177 
1590 

1250 
703 

1430 
m 

2020 

680 
71 2 
618 
546 
56 

1300 
21 1 

1320 
93 

160 

2080 
137 

1320 

4 0  
<10 
< l o  
<10 
< lo  

11 
4 0  
4 0  
<10 
< l o  

<10 
< l o  
<10 
33 

<10 

32 
<10 
<10 
43 

< l o  

417 
120 
10 

402 
<10 

22 
34 

4 0  
27 

<10 

< l o  
20 

* l o  
25 

291 

4 0  
<10 
65 
96 
62 

(10 
33 
33 

763 
< lo  
50 
11 
44 

42 
<10 
31 
94 
16 

34 
118 
41 
63 
66 

136 
<10 
25 

4 0  
< l o  

118 
1470 
253 
143 
298 

156 
123 
46 

<10 
61 

30 
86 

203 
175 
243 

112 
21 1 

1210 
506 
138 

518 
1 74 
93 

8250 
109 
122 
97 
77 

118 
126 
66 

580 
151 

235 
1230 
141 
80 

389 

319 
91 
99 

137 
25 

437 
1590 
540 
476 
108 

415 
128 
92 

128 
273 

73 
216 
261 
298 
632 

213 
66 

461 
232 
440 

62 
825 
115 
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X-RAY ASS.AY LABORATORIES 
A D I V I S I O N  OF SGS SUPERVISION SERVICES INC. 

1885 LESLIE  STREET DON MILLS,  ONTARIO M3B 354 CANADA 

TEL: (416)445-5755 TELEX: 06-986947 F A X :  (416)445-4152 

CERTIFICATE OF’ ANALYSIS 

REPORT 9856 
‘P 

TO : FALCONBRIDGE L I M I T E D  
ATTN: N. VON FERSEN 
202-856 HOMER STREET 
VANCOUVER, B R I T I S H  COLUMBIA 
V 6 B  2W2 

REF. FILE 5930-L4 

CUSTOMER No.  1 2 8 2  

DATE SUBMITTED 
26-Sep-89 

Tota l  Pages 2 

49  ROCKS Pro j .  6 0 1 s 9 5  

METHOD DETECTION L I M I T  
WRMAJ % WR 0 . 0 1  
WRMIN PPM WR 1 0 .  

w 
DATE 16-OCT-89 C E R T I F I E D  

Jean H.L. Opdebeeck. Vice President Operati 

Member o f  the SGS Group (Societe Ghdrale  de Surveillance) 



XRF - WHOLE ROCK ANALYSIS 16-OCT-89 REPORT 9856 REFERENCE FILE 5930 

VA12530 
VA12531 
VA12532 
VA 1 2533 
VA12534 

VA12535- 
VA12536 
VA12537 
VAl2538 
VA12539 

VA12540 
VA12541 
VA12542 
VA12543 
VA12544 

VA12545 
VA12546 
VA12547 
VA12548 
VA12549 

VA12550 
VA12551 
VA12552 
VA12553 
VA12554 

VA12555 
VA12556 
VA12557 
VA12558 
VA12559 

VA12560 
VA12561 . 
VA12562 
VAl2563 
VA12564 

VA12565 
VA12566 
VA12567 
VA12568 
VA12569 

VA12570 , 

VA12571 
VA 125 72 
VA12573 
VA12574 

VA12575 
VA12576 
VA12577 
VA12578 

58.7 17.0 
56.5 19.8 
55.2 18.8 
55.8 18.1 
59.2 17.8 

62.6 15.3 
57.9 17.7 
55.4 17.3 
49.8 17.6 
62.6 16.1 

47.2 15.0 
89.6 3.01 
89.3 3.56 
57.9 14.7 
64.9 12.0 

53.0 18.6 
68.3 13.1 

56.3 15.8 
64.3 16.5 

55.7 18.3 
15.0 2.66 
58.8 13.7 
54.5 16.9 
73.0 16.0 

91.9 3.35 
69.8 15.4 
67.1 12.0 
54.4 14.8 
71.7 13.2 

72.3 13.5 
59.1 15.0 
59.1 16.0 
60.3 15.2 
60.2 16.7 

61.4 18.3 
54.7 12.9 
58.2 15.4 
60.8 17.4 
61.2 15.6 

51.4 14.6 
48.0 17.6 
56.5 12.1 
60.4 14.4 
65.8 14.5 

60.2 19.2 
70.5 15.7 
70.3 15.0 
72.7 15.9 

6.11 1.21 

2.08 
0.80 
3.68 
2.88 
0.79 

1.20 
0.49 
2.56 
4.73 
4.73 

8.42 
0.33 
0.28 
0.28 
0.91 

0.34 
0.04 

4.76 
0.22 

5.53 

2.68 
2.53 

<0.01 

0.01 
1.40 
1.96 
0.70 
1.83 

1.06 
7.90 
1.92 
2.97 
0.97 

0.24 
5.22 
3.86 
0.49 
1.82 

0.14 
<0.01 
0.14 
4.73 
0.10 

0.19 
c0.01 
0.30 
0.15 

50.3 

43.3 

4.13 
3.67 
1.58 
3.10 
3.89 

3.24 
4.38 
3.56 
3.14 
0.38 

2.80 
1.84 
1.25 
7.76 
4.50 

8.56 
4.88 
0.63 
3.26 
3.95 

3.69 
1.33 
6.14 
3.98 
0.96 

0.17 
1.89 
6.17 

0.56 

0.94 
1.66 
3.66 
3.08 
3.34 

2.40 
2.99 
1.67 
1.99 
2.38 

9.15 
2.40 
5.01 
2.28 
4.36 

1 .77 
0.91 
2.94 
1.10 

11.0 

4.71 
6.58 
3.87 
3.88 
6.99 

6.21 
6.83 
4.76 
2.45 
3.12 

1.53 
0.02 
0.09 
0.16 
0.32 

0.67 
1.74 
0.12 
1.47 
0.79 

1 .50 
0.31 
0.58 
0.86 
0.40 

0.04 
2.62 
0.26 
0.19 
2.96 

5.71 
1.73 
7.42 
6.55 
7.88 

9.61 
0.66 
2.24 
0.44 
0.85 

0.13 
0.57 
0.15 
1.14 
0.28 

0.84 
0.43 
0.51 
0.48 

1.16 6.72 
1.45 6.62 
2.36 5.82 
2.56 6.22 
0.41 6.53 

0.31 5.71 
0.61 6.85 
2.25 7.39 
4.01 7.03 
3.38 2.62 

3.99 6.47 
0.29 2.56 
0.52 1.18 
1.85 8.94 
3.17 6.88 

3.10 7.66 
2.02 4.46 
0.24 0.86 
3.14 5.78 
4.18 4.77 

3.22 6.63 
0.29 1.94 
1.82 8.98 
2.55 8.97 
4.56 1.28 

1.06 0.72 
2.96 2.53 
1.60 5.95 
0.74 8.69 
3.28 2.42 

1.67 2.49 
2.16 4.81 
0.39 6.46 
0.82 5.51 
0.43 6.38 

0.28 4.68 
3.85 6.99 
3.80 5.37 
5.10 6.32 
4.29 5.91 

1.23 13.1 
4.03 18.6 
0.66 17.5 
2.91 5.21 
2.53 7.24 

4.12 7.73 
4.13 4.49 
3.22 3.13 
4.04 1.75 

0.58 4.31 99.5 
0.72 2.93 99.2 
0.60 6.39 98.4 
0.60 5.47 98.8 
0.55 3.62 99.8 

0.49 3.70 98.8 
0.66 3.39 98.9 
0.57 5.31 99.3 
0.70 9.47 99.2 
0.45 5.77 99.3 

0.64 12.5 98.7 
0.16 1.54 99.4 
0.21 1.93 98.4 
1.31 5.39 98.4 
0.67 5.23 98.7 

1.16 5.85 99.1 
0.40 4.31 99.3 
0.06 40.3 99.9 
0.57 8.39 99.6 
0.60 4.54 100.0 

0.83 3.54 99.1 
0.14 34.8 99.8 
1.08 4.93 99.0 
0.89 8.39 99.8 
0.65 2.93 100.0 

0.23 2.31 99.9 
0.50 2.16 99.4 
0.43 3.70 99.3 
0.73 7.31 98.7 
0.28 3.00 99.4 

0.29 1.85 100.0 
0.44 6.16 99.0 
0.54 3.47 99.0 
0.48 4.39 99.4 
0.53 3.23 99.8 

0.55 1.62 99.1 
0.67 10.5 98.7 
0.62 7.16 98.5 
1.00 4.54 98.3 
0.77 6.62 99.6 

0 . n  7.47 98.1 
1.08 7.54 100.0 
0.89 5.47 98.5 
0.40 8.23 99.8 
0.57 4.47 100.0 

0.88 4.77 99.9 
0.70 3.00 100.1 
0.62 3.54 99.8 
0.58 3.00 99.9 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
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XRF - UHOLE ROCK ANALYSIS 16-OCT-89 REPORT 9856 REFERENCE FILE 5930 

w 

VA 12530 
VA12531 
VA12532 
VA 1 2533 
VA12534 

VA12535 
VA 1 2536 
VA12537 
VAl2538 
VA12539 

VA12540 
VA12541 
VA12542 
VA12543 
VA12544 

VA12545 
VA 1 2546 
VA12547 
VA 1 2548 
VA12549 

VA12550 
VA12551 
VA12552 
VA12553 
VA12554 

VA12555 
VA12556 
VA12557 
VA12558 
VA12559 

VA12560 
VA12561 
VA12562 
VA12563 
VA12564 

VA12565 
VA12566 
VA12567 
VA12568 
VA12569 

VA12570 
VA12571 
VA12572 
VA12573 
VA12574 

VA12575 
VA12576 
VA12577 
VA12578 

420 
602 

1030 
1260 
415 

298 
478 

1270 
2220 
948 

1150 
156 
276 
733 
71 5 

892 
625 

52 
696 

1040 

781 
25 

439 
792 

2180 

556 
1070 
561 
355 

1180 

1360 
65 5 
659 
514 
696 

422 
1490 
1350 
1800 
1620 

427 
1080 
347 
524 

1090 

1370 
1760 
1080 
1510 

4 0  
< l o  
4 0  
< l o  
4 0  

<10 
< lo 
<10 
4 0  
4 0  

21 
12 

<10 
10 

4 0  

< l o  
<10 
4 0  
<10 
4 0  

43 
<10 
47 
66 

< l o  

< lo  
<10 
<10 
41 

4 0  

4 0  
<10 
<lo 
< l o  
4 0  

<10 
47 

e10 
79 
53 

22 
15 
28 

4 0  
< lo  

44 
4 0  
36 

4 0  

79 
35 
44 

<10 
33 

<10 
20 
62 

4 0  
14 

49 
4 0  
<10 

15 
45 

4 0  
4 0  
107 
21 
78 

99 
44 

229 
161 
<10 

4 0  
35 
59 
93 

4 0  

13 
<10 
<10 
46 
18 

<10 
57 
78 
69 
74 

230 
437 
243 
<10 
177 

43 
344 
349 
48 

124 
110 
82 
90 
94 

82 
106 
94 

116 
62 

93 
272 
68 

301 
397 

136 
72 
37 
96 

248 

1 69 
217 

1370 
969 
46 

37 
84 

255 
373 

55 

47 
62 
67 
79 
a9 

84 
96 
85 

114 
89 

36 1 
346 
295 
55 

265 

195 
35 1 
471 
444 
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X-RAY ASSAY LABORATORIES 
A DIVISION OF SGS SUPERVISION SERVICES INC. 

1885 LESLIE STREET - DON MILLS, ONTARIO M3B 354 CANADA 
TEL: (416)445-5755 TELEX: 06-986947 FAX: (416)445-4152 

W 

TO : 

CERTIFICATE OF' ANALYSIS 

REPORT 9977 \ 

FALCONBRIDGE LIMITED 

202-856 HOMER STREET 
VANCOUVER, BRITISH COLUMBIA 
V6B 2W2 

ATTN: N. VON FERSEN 

REF. FILE 6035-N4 

CUSTOMER No. 1282 

DATE SUBMITTED 
11-0ct-8 9 

Total Pages 2 

44 ROCKS Pro]. 601-146 

METHOD DETECTION LIMIT 
WRMAJ % m 0.01 
WRMIN PPM WR 10. 

W 
DATE 25-OCT-89 

Member o f  the SGS Group (Societe Generale de Surveillance) 



XRF - WHOLE ROCK ANALYSIS 25-OCT-89 REPORT 9977 REFERENCE FILE 6035 

VA11509 
VA115 10 
VA12579 
VA12580 
VA12581 

VA12582 

VAl2584 

VA12586 

v~ 1 2583 

v A i  2585 

VA12587 
VA12588 

VA12590 
VA12591 

v A m a 9  

VA12592 
VA12593 
VA12594 
VA12595 
VA12596 

VA12597 
VA12598 
VA12599 
VA12600 
VA12601 

U VAl2602 
VAl2603 
VA 1 2604 
VA 1 2605 
VA12606 

VA12607 
VA12608 
VA12609 
VA12610 
VA12611 

VAl2612 
VA12613 
VA12614 
VA12615 
VA12616 

VA 1261 7 
VA 1261 8 
VA12619 
VA12620 

70.6 

63.2 
59.4 

38.0 

59.8 

54.1 
59.9 
59.6 
61 .2 
60.4 

64.1 
63.3 
69.6 
51.1 
62.9 

56.3 
59.0 
57.0 
59.3 
57.9 

60.9 
53.4 

59.2 
79.0 

57.8 

78.9 
87.0 
67.2 
60.6 
67.3 

56.9 

57.3 
63.1 
54.4 

74.4 

59.8 

83.0 
64.8 
39.5 
39.2 

44.9 

79.7 
74.4 

51 .a 

13.2 1.59 1.10 
15.1 6.24 5.46 
16.3 5.02 3.86 
17.3 4.78 3.45 
15.7 8.22 3-25 

17.7 5.55 3.60 

16.7 4.02 3.49 
16.6 2.43 4.49 
15.3 4.54 3.21 

16.5 5.98 2.34 

15.5 0.28 6.19 
16.2 0.50 5.19 
14.8 <0.01 0.51 
14.2 0.96 8.36 
12.4 0.03 8.08 

15.0 <0.01 10.8 
16.1 0.91 9.37 
15.2 10.6 1.87 
17.9 1.42 2.57 
18.0 1.27 3.96 

16.8 0.59 2-65 
18.2 3.16 3.12 
20.8 1.31 1.61 
22.4 0.58 1-41 
8.04 1-38 0.92 

10.7 0.06 0.79 
6.68 <0.01 0.11 

15.6 6.22 4.44 
15.9 1.31 1.47 

16.4 1.25 0.89 

19.2 3.51 3.25 

19.3 1.09 3.47 

15.9 6.42 4.76 

17.6 0.46 3.85 

15.9 2.18 2.14 

12.1 0.18 1.29 

15.4 3.85 2-98 

13.7 1-04 5.84 

6.09 0.72 0.92 

12.5 0.63 8.70 

14.9 3.06 7.44 
13.2 4.29 8.25 
8.49 0.48 1.62 

11.5 0.04 2.26 

2-81 

4.89 

0.47 
0.71 

1.86 

1.66 
2.91 
4.91 

0.79 

0.24 
0.24 
0.33 
0.09 
0.05 

5.83 

0.08 
1.10 
0.53 
0.27 
6.30 

0.45 
4.69 
5.73 
0.65 
1.22 

0.70 
0.53 
5.03 
3.90 
5.81 

3-08 
0.22 
0.73 
3.90 
1.39 

0.36 
0.10 
1.56 
0.09 
1.24 

0.71 
0.39 
2.61 
0.34 

4.25 
3.13 
3.26 
0.68 
2.79 

2.32 
1.99 
0.67 
0.71 
3.48 

2.11 
2.92 
4.04 

1.20 

0.86 
1.59 
4.19 
5.01 
1.68 

1 .a5 

4.48 
3.69 
4.05 
4.94 
1.78 

1.44 
1.17 
2.72 
0.09 
1.55 

4.35 
4.47 
5.32 
3.23 
2.26 

3.23 
1.60 
3.02 
0.35 
0.44 

2.81 
0.21 
0.52 
2.50 

2.62 

5.11 
6.67 
5.73 

11.3 

10.4 
6.60 
6.63 

7.22 

7.17 
7.22 
4.89 

5.83 

1c.s 
8.48 

9.29 
5.76 
3.49 
7.29 
6.96 

6.78 
5.49 
3.24 
5.29 
2.77 

3.80 
1.78 
2.79 
6.86 
3.26 

4.95 
7.29 
7.72 
5.31 
5.55 

3.40 
1.21 
4.77 

20.3 
25.0 

15.4 
16.3 
3.80 
4.20 

0.34 2.70 99.4 

0.50 2.23 100.3 
0.59 2.16 100.0 
0.45 1.23 99.2 

1-98 13.9 96.5 

0.61 4.16 100.2 
0.60 2.93 100.0 
0.70 2.77 99.5 
0.60 2.00 99.7 
0.51 4.23 99.8 

0.52 2.47 98.7 
0.55 3.47 99.8 
0.51 4.62 99.5 
0.50 70.8 96.8 
0.46 5.39 99.1 

0.55 6.77 99.7 
0.48 3.77 98.1 
0.47 4.77 98.3 
0.94 3.85 98.7 
0.56 2.23 99.1 

0.89 4.54 98.3 
0.63 4.85 97.5 
0.41 3.31 98.6 

0.46 2.93 98.6 
0.79 4.23 99.7 

0.62 2.39 99.6 
0.35 1.39 99.1 

0.49 0.93 99.2 
0.46 2-08 99.0 

0.42 2.39 99.8 

0.51 1-08 97.8 
0.95 3.23 98.8 

0.46 2-85 99.2 
0.57 7.54 98.9 

0.97 3.39 99.6 

0.43 3.39 99.0 

0.51 2.00 99.1 
3.97 11.3 97.5 

0.28 3.93 98.0 

4.30 7.54 98.5 

3.94 5.39 98.7 
0.62 4.70 99.8 
0.38 1.70 99.3 
0.43 2.62 98.4 

XRF U.R.A. SUMS INCLUDE ALL ELEMENTS DETERMINED. FOR SUMMATION, ELEMENTS ARE CALCULATED AS OXIDES 
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XRF - WHOLE ROCK ANALYSIS 25-OCT-89 REPORT 9977 REFERENCE FILE 6035 

U 

VA11509 
VA11510 
VA12579 
VA12580 
VA12581 

VA 1 2582 
VA12583 
VA12584 
VA12585 
VA12586 

VA12587 
VA12588 
VA 1 2589 
VA12590 
VA12591 

VA12592 
VA12593 
VAl2594 
VA12595 
VA12596 

VA12597 
VAl2598 
VA12599 
VA12600 
VA12601 

VA12602 
VA 1 2603 
VA 1 2604 
VA 1 2605 
VA 1 2606 

VA12607 
VA12608 
VA12609 
VA 1261 0 
VAl26l l  

VA12612 
VA 1261 3 
VA12614 
VA 1261 5 
VA12616 

VA 1261 7 
VA12618 
VA 1261 9 
VA12620 

1570 
8100 
m 
550 

1290 

912 
2020 
395 
329 

1010 

766 
1160 
1280 
356 
382 

267 
335 

1640 
1220 
1630 

1820 
2540 
2540 
1350 
582 

1240 
348 

1250 
1 74 

3060 

8650 
8310 
2940 
1240 
436 

1310 
706 

1640 
258 
21 6 

636 
87 

364 
686 

<10 
54 

<10 
<10 
4 0  

<10 
<10 
4 0  
< I O  
< lo  

<to 
4 0  
<10 
4 0  
<10 

4 0  
<10 
4 0  
77 

<10 

66 
11 

4 0  
52 
39 

49 
22 

<10 
<10 
(10 

<10 
50 
58 

<10 
<lo 

< lo  
21 

< lo  
19 

1 63 

51 
30 

4 0  
4 0  

32 
102 
21 
59 
48 

50 
a4 
38 
25 
57 

120 
74 

118 
60 
56 

44 
14 
57 
49 
49 

49 
45 

< l o  
41 
17 

20 
15 
37 
54 
16 

27 
30 
50 
28 
35 

40 
29 
55 

309 
884 

315 
131 
21 
76 

39 
93 
90 
87 
73 

69 
47 
81 
68 

130 

227 
198 

1030 
373 

391 
1 74 
60 

101 
85 

143 
78 

115 
45 

48 

98 

58 
53 
81 
62 
50 

110 
133 
134 
52 
67 

187 
190 
42 

376 
456 

289 
106 
36 
49 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE N o .  1 

PROPERTY: BABIY OPTION HOLE NO.  P 82-1 
HOLE LOCATION: 
UTM : 
AZIM: 055 ELEV: 
D I P :  -45 LENGTH: 151.7 m SURVEY 
NTS : CORE S I Z E :  BQ DEPTH AZIM D I P  DEPTE AZIH D I P  CLAIM NO: 
STARTED: OCT 10, 1982 100 -55 SECTION: . 
COMPLETED: OCJ 11. 1982 150 -55 LOGGED BY: S .  CLEMMER 
PURPOSE: DATE LOGGED: AUG 4, 1989 

DRILLING CO: 
ASSAYED BY: 

0 9.45 CASING 

9.45 13.21 CALCAREOUSARGILLITE 
-banded dark grey, light grey, argillite and 25% 
calcareous 1-15mm layers; light grey layers are 
calcareous fine grained quartzite and sultstone; 5% 
dacite ash layers 
-3% disseminated pyrrhotite; foliation 70 - 80 
degrees to core axis 

12.20-12.80 - 1% sphalerite is quartzite bands 
13.20-13.80 - 1% sphalerite is quartzite bamds 
-lower contact gradational 

10.55-10.65 - fold 

13.21 19.55 INTERMEDIATE LAPILLI TUFF 
-grey-brown to grey, 15%, 2-5mm x 5-15mm, light grey 
siliceous fragments in a fine grained biotite- 
chlorite-calc-silicate-quartz matrix, locally 
calcareous; 59, 1-3mm biotitic spots 
-foliation 80 - 85 degrees to core axis, 3% 
pyrrhotite 
-lower contact gradational over 1.501, and last 1.5m 
is argillaceous 

19.55 24.27 CALCAREOUS ARGILLITE AND TUFFACEOUS ARGILLITE 
-black and grey, banded, 602, 1-lOmm argillite 
layers, 20% light grey calcareous silt and fine 
grained quartzite 2-30mm layers, 20% dacite ash 
layers, siliceous and dacite 1-5m x 10-2Omm 
fragments or discontinuous layers 
-5% disseminated pyrrhotite; foliation 70 - 85 
degrees to core axis 
-upper contact sharp, 80 degrees to core axis marked 
by 25cm fine grained calcareous quartzite layer 
-possible tops to top of hole but no good tops 

24.27 32.56 DACITE LAPILLI TUFF 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE NO. 2 

PROPERTY : BABIY OPTION HOLE NO. P 82-1 
HOLE WCATION: 
UTM : 
AZIM: 055 ELEV : 
D I P :  -45 LENGTH: 151.7 m SURVEY 
NTS: CORE S I Z E :  BQ D V T B  AZIM D I P  DEPTH AZIM D I P  CLAIM N o :  
STARTED: OCT 10, 1982 100 -55 SECTION : 
COMPLETED: OCT 11, 1982 150 -55 LOGGED BY: S .  CLEMMER 
PURPOSE: DATE LQGGED: AUG 4, 1989 

DRILLING CO: 
ASSAYED BY: 

FROM TO 
(m) 

32.56 34.33 

34.33 43.30 

43.30 50.59 

-grey, 20-40%, 2-2Om x 2 to )30mm grey siliceous 
fragments in finegrained sericite-chlorite-biotite- 
quartz matrix 
-2% disseminated pyrrhotite: foliation 70 - 80 
degrees to core axis 
31.22-31.86 - dacite ash tuff, 1%, lmm quartz eyes 
-moderate sericitization 

DACITE ASH TUFF 
-fine grained, grey-green, weakly banded 1-5mm, 
tuff 
-5% pyrrhotite, irregular 1-5mm patches 
fractures 
-foliation 80 degrees to core axis 
33.00-33.30 - 50% pyrrhotite, dark green chlor 

interval. 1% chalcopyrite 

ARGILLITE, CHERT AND TUFFACEOUS ARGILLITE 

ash 

and 

tic 

-black, grey, 50% black argillite, 1-lorn layers, 
40% light grey chert or siliceous dacite ash layers, 
10% siliceous 2-loam fragments 
-4% pyrrhotite, disseminated and 2-6mm patches and 
irregular fractures 
-foliation 70 - 80 degrees to core axis 
-lower contact gradational over 2m 

DACITE LAPILLI TUFF 
-light grey, 40-70111, 2-1Om x 5-3Omm siliceous 
fragments in fine grained biotite-calc-silicate- 
quartz matrix 
-moderate sericitization 
-6% disseminated pyrrhotite 
-foliation 70 degrees to core axis first 2m. 
foliation 40 degrees to core axis to 47m, foliation 
47-50.59, 10-20 degrees to core axis 
44.30-44.40 - fault zone 80 degrees to core axis 
47.55-47.70 - fault zone 40 degrees to core axis 
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PAGE No. 3 FALCONBRIDGE L I M I T E D  DIAMOND D R I L L  LOG 

PROPERTY : BABIY OPTION HOLE NO. P 82-1 
HOLE LOCATION: 
UTM : 
AZIM: 055 ELEV : 
DIP: -45 LENGTH: 151.7 m SURVEY 

DEPTH AZIM DIP CLAIM NO: NTS : CORE SIZE: BQ DEPTH AZIM DIP 
STARTED: OCT 10, 1982 100 -55 SECTION: 
COMPLETED: OCT 11, 1982 150 -55 
PURPOSE: 

LOGGED BY: S. CLEMMER 
DATE LQGGED: AUG 4. 1989 
DRILLING CO: 
ASSAYED BY: 

WIDTH TOTAL Cu Pb Zn Ag Au Ba SAMPLE FROM TO --------------------DESCRIPTION-------------------- FROM TO 
(m) No. (n) (m) (m) SULPHIDES (ppm) (ppm) (Ppm) (PPm) (ppb) (PPd 

-zone could be a disrupted tectonic zone ? 

50.59 76.80 ARGILLITE AND TUFFACEOUS ARGILLITE 
-black and grey, banded, 50-70% black argillite, 
30% light grey siliceous dacite, chert and fine 
grained quartzite layers 1-3Om average Spun, banding 
70 - 80 degrees t o  core axis 
-2% pyrrhotite, disseminated 
58.38-58.48 - 20% pyrrhotite 
64.40-61.68 - quartz vein 3% sphalerite, 10% 
64.40-64.44 - siliceous zone, 2% sphalerite 75 

68.00-69.70 - dacite tuff layer 

pyrrhotite 

degrees to core axis 

76.80 84.55 CALCAREOUS INTERMEDIATE TUFF 
-grey and grey brown banded, 50%. 1-3mm light grey- 
brown tuffaceous (locally 10% calcareous-silicate 
in layers) layers, 30%. 1-3mm, light bgrey 
calcareous siliceous layers, 5-102. 1 - 3 m  biotitic 
spots 
-foliation 70 - 80 degrees to core axis 
-2% disseminated pyrrhotite 
-weak-moderate sericitization 
75.05-75.10 - quartz vein, 25% pyrrhotit4e 
78.02-78.30 - foliation 10 degrees to core axis 
78.80-78.92 - 70% pyrrhotite in breccia zone 
79.00-79.40 - 10% pyrrhotite 
80.15-80.23 - siliceous zone, 3% sphalerite 
80.93-81.06 - limestone layer 85 degrees to core 

axis 
81.60-82.50 - dacite lapilli tuff layer, 20%. 3-10 

nm siliceous fragments 
84.00-84.55 - siliceous breccia zone, 10% 

pyrrhotite, 3% sphalerite 

84.55 98.80 ARGILLITE AND TUFFACEOUS ARGILLITE 



c1 c 
FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 4 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 

HOLE NO. P 82-1 
UTM : 
AZIM: 055 ELEV : 
DIP: -45 LENGTH: 151.7 m SURVEY 
N Z - -  CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 
STARTED: OCT 10, 1982 100 -55 SECTION: 
COMPLETED: OCT 11, 1982 150 -55 LOGGED BY: S. CLEMMER 
PURPOSE: DATE LOGGED: AUG 4, 1989 

DRILLING CO: 
ASSAYED BY: 

-black and grey, 50% black argillite 1-5mm (up to 
30mm) layers, 40% grey sericitic layer 1-5mm 10%. 
2-5mm fine grained quartzite layers 
-foliation 70 - 80 degrees to core axis; 2% 
pyrrhotite 
-lower contact gradational over 1.510 
89.30-89.70 - fine grained quartzite layer 80 

degrees to core axis - possible tops 
to top of hole 

89.70-89.85 - 15% pyrrhotite, siliceous breccia 
89.85-90.05 - 20%, 5-15mm quartz-vein fragments, 

95.47 - 2cm siliceous zone 2% sphalerite 
breccia zone, 1% sphalerite 

98.80 102.00 DACITE TUFF 
-strongly sericitized, light grey, fine grained ash 
tuff, rare lmm quartz eye 
-foliation 70 degrees to core axis; 2% fracture 
pyrrhotite 
-lower and upper contacts gradational over 50cm - 
lm 

102.00 124.60 CALCAREOUS ARGILLITE 
-black, 80% argillite with 10-20%, 1-lOmm grey 
calcareous fine grained quartzite layers 
-foliation 80 degrees to core axis; 1% disseminated 
pyrrhotite 
102.00-106.50 - as at 76.80-84.55 
104.50-105.50 - quartz vein 
103.62-103.77 - fine grained quartz layer 60 

-lower contact sharp at carbonate vein 
degrees to core axis 

124.60 128.58 INTERMEDIATE TUFF 
-grey-brown, calcareous, 30% light brown micaeous 
layer in grey calcareous-siliceous matrix 
-foliation 85 degrees to core axis; 1% pyrrhotite 



FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 5 

PROPERTY : BABIY OPTION HOLE NO. P 82-1 
HOLE MCATION: 
UTI : 
AZIM: 055 ELEV: 
DIP: -45 LENGTH: 151.7 m SURVEY 

CORE SIZE: BO DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: NTS : 
STARTED: OCT 10, 1982 100 -55 SECTION : 
COMPLETED: OCT 11, 1982 150 -55 LOGGED BY: S. CLEMMER 

DATE LOGGED: AUG 4, 1989 

ASSAYED BY: 

PURPOSE: 
~ -~ - DRILLING CO: 

FROM TO 
(m) 

128.58 141.93 

141.93 144.20 

144.20 140.86 

148.86 151.20 

124.60-126.00 - carbonate vein, 20% limestone band 
75 degrees to core axis 

INTERMEDIATE OR MAFIC TUFF 
-pyrrhotite mineralized interval 20-60% pyrrhotite 
in a siliceous or green chloritic matrix 
-strong chloritization, silicification 
129.58-135.85 - 50% pyrrhotite, 1% chalcopyrite, 5% 

pyrite 
- massive pyrrhotite has 5%, 1-8mm 

fragments of chloritic green 
material, 3%, 1-4mm fragments of 
quartz 

135.85-140.93 - 15-20% pyrrhotite in weakly 
chloritized dacite tuff (1% 
chalcopyrite 

-some chloritic banding 30 degrees to core axis 

SILICEOUS ARGILLITE 
-black, siliceous, banded siliceous argillite and 
dark grey siliceous fine grained quartzite, banding 
1-8mm; zone weakly chloritic 
-foliation 80 degrees to core axis; 3% pyrrhotite 

INTERMEDIATE TUFF 
-dark grey, weakly banded, 40% dark grey 1-4mm bands 
and 60% grey siliceous bands 1-6mm 

-€oliation 80 - 90 degrees to core axis; 2% 
pyrrhotite 

-light greenish-grey, moderate sericitized, 
siliceous, 5%, 1-3mm quartz eyes in a fine grained 
matrix 
-foliation 80 - 90 degrees to core axis, 1% 
pyrrhotite 

-5-105. 1 - 6 ~  biotitic spots 

QUARTZ-EYE DACITE TUFF 



FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 6 

PROPERTY : BABIY OPTION HOLE NO. P 82-1 
HOLE LOCATION: 
UTM : 
AZIM: 055 ELEV : 
DIP: -45 LENGTB: 151.7 m SURVEY 

DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 

150 -55 LOGGED BY: S. CLEMMER 

NTS : - CORE SIZE: Bg 
STARTED: OCT 10, 1982 100 -55 SECTION: COMPLETED: OCT 11, 1982 
PURPOSE: DATE LOGGED: AUG 4, 1989 

DRILLING CO: 
ASSAYED BY: 

END OF BOLE 



.. .. . . . .  I3 IC IMOND DE? I L L  CORE L I T H O G B O C H S M  I C A L  RECORD 
<MAJOR ELEMENTS) 

SAMPLE 
NUMBER FROM TO XSlO2 %At203 XCbO XHrJO XNA2O XK20 XFE203 %TI02 XP205 XHNO XLOI SUH ar NCICA ALUM 

~ ~ 1 2 1 5 4  

VA12155 

~ ~ 1 2 1 5 6  

VAi2157 

vni m e  
VA121J9 

VAl2160 

V A l  2161 

VAl2162 

VA12163 

VA 1 2€64 

VA12165 

VA12166 

VA12167 

v~izi6e 

VA12169 

VA 121 70 

VAl2171 

9.45 

13.21 

19.55 

24.27 

32.56 

34.33 

43.30 

50.59 

63.69 

76.80 

84.55 

98.80 

102.00 

106.50 

117.65 

129.58 

141.93 

144.20 

13.21 

19.55 

24.27 

32.56 

34.33 

43.30 

50.59 

63.69 

76.80 

84.55 

98.80 

102.00 

106.50 

117.65 

124.60 

141.93 

144.20 

i4e.w 

50.20 

53.40 

56.50 

59.40 

46.80 

57.70 

59.80 

56.RO 

57.40 

53.70 

53.60 

62.70 

49.10 

51.90 

50.90 

47.10 

56.70 

56.90 

15.50 

15.70 

15.30 

15.60 

15.90 

16.40 

14.00 

18.10 

16.40 

15.10 

15.40 

16.60 

17.60 

17.70 

13.90 

10.70 

16.70 

15.70 

10.10 3.53 0.84 3.87 

6.37 8.86 0.44 4.20 

6.69 3.50 0.45 4.20 

1.42 4.09 1.64 3.24 

1.03 7.07 1.25 1.15 

1.42 4.35 1.65 2.40 

1.37 3.92 0.63 3.05 

2.24 3.90 1.88 3.01 

3.02 4.06 1.64 2.90 

5.83 4.45 0.56 3.58 

5.92 4.77 0.83 3.59 

2.86 2.49 1.78 3.34 

7.51 4.08 0.41 4.63 

6.75 3.46 0.71 4.58 

10.90 3.16 0.84 2.96 

0.99 4.43 0.85 0.41 

2.24 4.31 3.31 1.69 

2.17 4.59 1.05 2.69 

6.33 

7.89 

6.96 

8.86 

18.60 

9.74 

11.80 

8.37 

8.85 

8.74 

8.21 

5.54 

7.17 

6 .58  

6.52 

27.40 

9.54 

10.90 

0.75 

0.76 

0.76 

0.80 

0.92 

0.81 

0.68 

0.88 

0.91 

0.83 

0.77 

0.63 

0.R7 

0.78 

0.66 

0.70 

0.82 

0.74 

6.63 

9.70 

4.85 

3.08 

5.62 

3.31 

3.23 

2.70 

2.77 

4.85 

5.08 

2.62 

6.16 

5.39 

7.93 

6.00 

3.31 

3.23 

97.75 

98.32 

99.21 

Y8.13 

98.34 

97.78 

98.48 

97.88 

97.95 

97.64 

98.J7 

98.56 

97.53 

97-85 

97.79 

Y4.5Q 

98.fi2 

97.97 

40. 

54 .  

52. 

71. 

78. 

69. 

78. 

63. 

60. 

56 .  

55. 

56. 

52. 

52. 

34. 

72. 

52. 

69. 

11. 

7. 

7. 

3. 

2. 

3. 

2. 

4. 

5. 

6. 

7. 

5. 

e. 

7. 

12. 

2. 

6. 

3. 

10s. 

143. 

135. 

248. 

464. 

300. 

277. 

254. 

217. 

151. 

149. 

208. 

140. 

147. 

95. 

476. 

231. 

266. 

1. 318. VA12172 148.86 151.20 74.40 13.50 0.38 1.16 0.96 2.90 3.4J 0.24 2.00 98.95 75. 

Hole No. P82-1 Page N o .  1 



.. . . '. D I A M O N D  D R I L L  CORE L X T H O Q R O C H R M X C A L  H K C O R D  
< M I N O R  ELEMENTS> 

VA12154 

VAl2155 

VA12156 

VAl2157 

VAl2158 

VAl2159 

VA12 160 

VAl2161 

9.45 

13.21 

19.55 

24.27 

32.56 

34.33 

43.30 

50.59 

13.21 

19.55 

24.27 

32.56 

34.33 

43.30 

50.59 

63.69 

VA12162 63.69 76.80 

VA12163 76.80 R4.55 

v a i z i 6 4  84.55 98.80 

v a i z i 6 5  99.80 io2.00 

VA12166 102.00 106.50 

VA12167 106.50 117.65 

VAl2168 117.65 124.60 

641.0 

778.0 

707 .O 

1310.0 

658.0 

1270.0 

1300.0 

1910.0 

1210.0 

970.0 

930.0 

1050.0 

919.0 

630.0 

462.0 

135.0 

239.0 

98.0 

516.0 

754.0 

682 .0  

611.0 

252.0 

126.0 

46.0 

74.0 

199.0 

239.0 

160.0 

180.0 

299.0 

2R.0 

40.0 

26.0 

31.0 

32.0 

26.0 

2 8 . 0  

41.0 

244.0 1130.0 47.0 

307.0 169.0 28.0 

142.0 249.0 43.0 

1.S6.0 109.0 18.0 

143.0 72.0 37.0 

98.0 64.0 38.0 

71.0 50.0 27 .0  

SAT 

1 IB 

SAT 

118 

I JA 

SAT 

I IR 

S A T  

? DCO 

? DCO 

? DCO 

? DCO 

? DCO 

? DCO 

PSH DDO 

DCO 

S A 1  DCO 

t ( A  DCO 

SAT nco 
I I A  PSS DCO 

T I A  ? A 

SAT ? DCO 

SAT ? BCO 

VAl2169 129.58 141.93 279.0 1870.0 254.0 (10.0 I1A PHS DE0 

VAl2170 141.93 144.20 770.0 462.0 188.0 28.0 SAT pas DCO 

VA12171 144.20 148.86 1060.0 330.0 128.0 27.0 1 I A  ? DCP 

DCP VAl2172 148.86 151.20 1820.0 81.0 59.0 <10.0 T I A n  ? 

Hole No- PB2-1 Page No. 1. 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 
U T I  : 
AZIM: 060 ELEV : 

D I P :  -45 LENGTH: 138.98 
NTS : CORE S I Z E :  BO 
STARTED: OCT 12, 1982 
COMPLETED: OCT 13, 1982 
PURPOSE: 

PAGE N o .  I 

HOLE N0.P 82-2 

SURVEY 
DEPTH AZIM D I P  DEPTH AZIH D I P  CLAIM No:  
75 50 SECTION: 
125 50 W E D  BY: S. CLEMMER 

DATE LOGGED: AUG 5, 1989 
DRILLING CO: 
ASSAYED BY: 

0 9.97 CASING 

9.97 14.20 DACITE ASH TUFF 
-strongly sericitized, light grey, weakly banded 5- 
2 0 m  siliceous layers and sericitic layers 
-banding and foliation 70 - 80 degrees to core axis 
-5% disseminated pyrite 
-lower contact sharp EO degrees to core axis 
11.00-11.50 - 2% sphalerite, 1% galena in siliceous 

5-lorn zone, or veins in foliation 
13.00-13.20 - fold 

14.20 17.70 SILICEOUS ARGILLITE AND DACITE TUFF 
-black siliceous argillite (70%) with 5%. C l m  - 
2m pyrite rich layers interbedded with 30% 
sericitic dacite tuff as above; 5% fine disseminated 
pyrite; foliation 75 degrees to core axis 
15.40-16.40 - dacite ash tuff 
17.30-17.40 - 2% sphalerite in quartz vein and in 

argillite in small fractures 
17.40-17.50 - quartz veined dacite tuff 1% 

sphalertie 
17.60-17.65 - quartz vein 2% sphalerite, 10% 

pyrite 
-lower contact sharp EO degrees to core axis, marked 
by lOcm siliceous fine grained quartzite 

17.70 29.95 DACITE ASH TUFF 
-light grey, fine grained quartz-sericite, moderate 
to strongly sericitized ash tuff 
-3% disseminated pyrite; foliation 70 - 80 degrees 
to core axis 
-lower contact gradational over 20cm 
17.70-24.00 - fine grained ash tuff, (1% 

sphalerite in 2%, 1-lonun, quartz- 
rich fractures; moderate 
seritization 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

HOLE N0.P 82-2 

PAGE No. 2 

HOLE LOCATION: 
UTM : 
AZIM: 060 ELEV : 
DIP: -45 LENGTH: 138.98 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 

~~ ~ ~~ 

SECT I ON : 
LOGGED BY: S. CLEMHER 

STARTED: OCT 12, 1982 75 50 
COMPLETED: OCT 13, 1982 125 50 

-1-1 ...I r .nnn n * r n n n P m .  runr 
~ 

VAiL U "YY.  JWJLV:  AUlr 3, I Y O Y  

DRILLING CO: 
ASSAYED BY: 

FROM TO 
(m) 

29.95 40.05 

40.05 56.19 

56.19 59.65 

59.65 68.00 

24.00-29.95 - st rongly s e r i c i t i z e d ;  d a c i t e  l a p i l l i  
tuff  5-20%. 2-10mm x 2-20mm s i l i c e o u s  
f ragments 

DACITE ASH TUFF 
-upper contact marked by 25cm very s i l i c e o u s  ash 
t u f f  
- l i g h t  grey, moderate s q r i c i t i z e d ,  f i n e  grained,  
ash t u f f ,  2%, (1-2mm b i o t i t i c s p o t s :  2%disseminated 
py r rho t i t e ,  2% disseminated pyri te ,  f o l i a t i o n  75 - 
80 degrees t o  core  a x i s  
39.74-40.05 - st rongly s e r i c i t i z e d  10% p y r i t e  

ARGILLITE 
-black moderate hard t o  s i l i ceous  a r g i l l i t e  (80% 
s i l i c e o u s )  l oca l  graphi te  
- f o l i a t i o n  and l o c a l  banding 80 - 85 degrees t o  core 
ax i s  
-3% f ine  disseminated py r i t e  
47.50-49.00 - 30% l i g h t  grey tuffaceous 

a r g i l l i t e  10% f ine  p y r i t e ,  (1% 
s p h a l e r i t e  i n  1-3mm quar t z  
f r a c t u r e s  

degrees t o  core a x i s  
50.30-50.65 - d a c i t e  l aye r  contacts sharp 80 

-lower contact gradat ional  over 50cm 

INTERMEDIATE TUFF 
-grey, 20%. Clm f e ldspa r  c r y s t a l s  i n  a f i n e  grained 
matrix; 5% ( lmmbio t i t e  spots ;  10% (lormdisseminated 
epidote  spo t s  
- f o l i a t i o n  85 degrees t o  core a x i s  

SILICEOUS ARGILLITE 
-black s i l i c e o u s  a r g i l l i t e ,  interbedded d a c i t e  t u f f  
a s  noted below 
-2% disseminated p y r i t e ,  f o l i a t i o n  80 -85 degrees 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 3 

HOLE N0.P 82-2 
HOLE LOCATION: 
UTM : 
AZIN: 060 ELEV : 
DIP: -45 
NTS : CORE SIZE: BO DEPTH AZIM DIP DEPTH AZIM DIP CLAIM NO: 
STARTED: OCT 12, 1982 75 50 SECTION: 
COMPLETED: OCT 13, 1982 125 50 MCGED BY: S. CLEMMER 
PURPOSE: DATE MGGED: AUG 5 ,  1989 

LENGTH: 138.98 SURVEY 

DRILLING CO: 
ASSAYED BY: 

FROM TO 
(m) 

68.00 94.17 

94.17 128.69 

to core axis 
61.00-61.75 - sericitic, dacite ash tuff contacts 

80 degrees to core axis, gradational 
over lOcm 

contact sharp 85 degrees to core 
axis, lower contact gradational over 
30cm 

65.10-66.25 - biotite spotted dacite tuff, uper 

QUARTZ-EYE DACITE TUFF 
-light grey, 10-20%, 1-5mm biotite spots in a fine 
grained siliceous matrix, <1-2%, 1-20101 bluish quartz 
eyes 
-1% disseminated pyrrhotite: foliation 80 degrees 
to core axis 
68.88-69.37 - black siliceous argillite 
70.17 - 5cm gouge zone and fractured rock 
71.55-73.10 - fine grained intermediate dyke; 

lower contact sharp 85 degrees to 
core axis, no chill 

7cm 
75.58-75.65 - 2, Inn, fractures 1% sphalerite over 
68.00-81.40 - moderate sericitization 
81.40-94.17 - weak sericitization, minor chlorite 
90.27-90.50 - fracture zone 
DACITE LAPILLI TUFF 
-light grey, 10-202, 2-5mn x 2-1Omm light grey 
siliceous fragments in fine grained siliceous matrix 
-foliation 80 degrees to core axis; 1-2% pyrite and 
pyrrhotite 
-moderate to locally strong sericitization 
103.42-104.06 - argillaceous dacite lapilli layer, 

contacts sharp 80 degrees to core 
axis 

96.70- 97.00 - fold 
107.90-108.18 - siliceous argillite layer contact 
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FALCONBRIDGE L I M I T E D  DIAMOND D R I L L  LOG 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 
UTM : 
AZIM: 060 ELEV : 
DIP: -45  LENGTH: 138.98 

NTS : CORE SIZE: BQ 
STARTED: OCT 12, 1982 
COMPLETED: OCT 13, 1982 
PURPOSE: 

FROM TO 
(m) 

138.98 

35. 128.69 0 

135.50 138.98 

PAGE No. 4 

HOLE N0.P 82-2 

SURVEY 
- DEPTH AZIM DIP DEPTH AZIM DIP CLAIM NO: 

15 50 SECTION : 
125 50 LOGGED BY: S. CLEMMER 

DATE LOGGED: AUG 5 ,  1989 
DRILLING CO: 
ASSAYED BY: 

sharp 80 degrees to core axis 
108.18-108.46 - fine grained cherty dacite tuff 
108.55-108.88 - quartz vein 
108.80-109.30 - cherty fine grained interval 
109.30-109.40 - siliceous argillite 
DACITE TUFF 
-light grey, strongly biotite spotted, 540%:.  1-8mm 
biotitic spots, in a fine grained siliceous matrix; 
locally banded on scale 1-5cm 
-banding and foliation 80 degrees to core axis 
-weak to moderate sericitization 
-1% disseminated pyrrhotite 
-lower contact sharp 80 degrees to core axis 

SILICEOUS ARGILLITE 
-black, siliceous graphitic argillite 
-1% disseminated pyrite: foliation and banding 75 - 
135.90-136.00 - l0cm gouge EO degrees to core axis 
END OF HOLE 

85 degrees to core axis 



D I A M O N R  D R I L L  C O R R  LITHOQBOCHEMICAL RECORD 
<MAJOR ELEMENTS) 

VA12173 9.97 14.20 60.40 15.60 0.67 3.70 0.52 3.18 7.23 0.67 

VA12174 14.20 17.70 74.70 10.90 0.35 0.71 0.06 3.03 3.42 0.44 

VA12175 17.70 24.00 59.50 13.40 1.80 6 .55  0.30 2.11 7.70 0.93 

5.16 97.13 8s. 1. 357. 

4.85 98.46 90. 0. 317. 

5.47 97.76 80. 2. 318. 

VAl2176 24.00 29.95 68.60 14.50 0.90 1.91 0.22 3.71 4.47 0.45 4.16 98.94 83. 1. 300. 

1. 372. VA12177 29.95 33.42 8l.aO 6.61 0.75 0.84 0.02 1.66 3.39 0.29 3.62 98.98 76. 

VAl217B 33.42 40.05 56.20 15.30 2.12 6.71 0.17 2.71 8.07 1.11 5.70 98.09 80. a. 306. 

VAl2179 40.05 56.19 74.80 8.95 1.52 1-00 0.13 2.13 3.61 0.42 

VAlZlBO 56.19 59.65 56.60 15.50 6.59 3.04 2.20 2.01 6.85 1.03 

VA12181 

VAl2182 

VA12183 

VA12184 

VA12185 

VAl2186 

VA12187 

V A l  21 80 

VAl2189 

59.65 

59.65 

81.40 

94.17 

104.06 

109.40 

121.96 

128.69 

135.50 

68.00 

68.00 

94.17 

103.42 

107.90 

121.96 

128.69 

135.50 

138.98 

71.40 

63.40 

62.00 

69.90 

70.50 

68.90 

67.40 

53.40 

76.80 

10.10 

15.60 

15.80 

14.60 

13.50 

14.70 

14.20 

18.00 

7.59 

1.29 1.52 0.33 2.48 5.04 0.51 

1.84 4.26 1.88 2.89 5.36 0.47 

2.05 5.61 2.07 2.25 5.66 0.46 

1.73 1.78 1.80 3.26 2.81 0.27 

1.44 1.50 1.61 3.36 2.88 0.23 

1.97 1.25 3.69 2.67 3.11 0.25 

2.27 2.24 1.98 3.21 3.62 0.23 

2.15 6.78 2.08 2.81 8.40 1.08 

0.41 1.84 0.03 1.97 4.36 0.42 

5.62 98.18 65. a. 237. 

5.08 98.90 36. 9. 144. 

5.31 

%.E5 

3.16 

2.39 

3.00 

2.47 

3.16 

3.93 

4.54 

97.98 

9r). 55 

99.06 

98.54 

98.02 

99.01 

90.31 

98-63 

97.96 

71. 

66. 

66.  

59. 

61.  

4 1 .  

56. 

69. 

90. 

2. 246. 

4. 236. 

4. 248. 

4 .  215. 

3. 21 1. 

6. 176. 

4 .  190. 

4 .  256. 

0 .  315. 

Hole N o -  P82-2 P a g e  N o ,  l 



D I A M O N D  D R I L L  C O R E  LITHOGEOCHEMICAL R E C O R D  
< M I N O R  ELEMENTS > 

SAMPLE 
NUMBGR FROM TO RE  SR BA Y ZR N R  CR cu ZN N I  

( p p n )  (ppm)  ( p p i )  ( p p m )  ( p p n )  ( p p m )  ( p p n )  (ppm)  (ppm) ( p p n )  
ROCK ALT HI34 

9.97 

14.20 

17.70 

24.00 

29.95 

33.42 

40.05 

56.19 

59.65 

59.65 

81.40 

94.17 

104.06 

109.40 

121.96 

128.69 

14.20 

17.70 

24.00 

29.95 

33.42 

40.05 

56.19 

59.65 

68.00 

68.00 

94.17 

103.42 

107.90 

121.96 

128.69 

135.50 

950.0 

1010.0 

757.0 

1460.0 

818.0 

2180.0 

2130.0 

898.0 

1130.0 

1020.0 

817.0 

1360.0 

1280.0 

1070.0 

1400.0 

1510.0 

215.0 

132.0 

71 .O 

114.0 

197.0 

137.0 

66.0 

37.0 

71 .O  

64.0 

46.0 

92.0 

89.0 

60.0 

55.0 

11.0 

1230.0 

410.0 

2020.0 

373.0 

1570.0 

282.0 

438.0 

128.0 

338.0 

181 .0  

121.0 

87.0 

215.0 

75.0 

104.0 

171.0 

17.0 

62.0 

14.0 

(10.0 

31.0 

17.0 

38.0 

<10.0 

34.0 

ilO.O 

(10.0 

( 1 0 . 0  

(10.0 

(1.0'. 0 

<ia.a 
(10.0 

I IA 

S A T  

T rn 

T I A  

sar 
T I A  

SAT 

1 IA 

S A T  

T IAll 

1 IAQ 

T I R  

T!R 

1 Ill 

I I@ 

T I1 

1610.0 131.0 847.0 122.0 sa1 

PSS 

PSS 

PSI( 

PSS 

PSM 

? 

? 

? 

PSI1 

PSW 

PSI1 

PSM 

PSH 

PSM 

PSU 

? 

DCP 

DCP 

DCP 

DCP 

DCP 

DCP 

DCP 

DCP 

ncp 

DCP 

DCP 

DCP 

DCP 

BCP 

DCP 

DCP 

DCP 

Hole No. P82-2 Paqe No. 1 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 1 

PROPERTY : BABIY OPTION HOLE NO. P 82-3 
HOLE LOCATION: , 
UTM : 
AZIM: 060 ELEV: 
DIP: -55 LENGTH: 75.0 SURVEY 
NTS : CORE SIZE: BO DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: PERCY 1 
STARTED: OCT 14, 1982 SECTION : 
COMPLETED: OCT 14, 1982 LOGGED BY: S. CLEHMER 
PURPOSE: DATE LOGGED: AUG 17, 1989 

DRILLING CO: 
ASSAYED BY: 

0 4.94 CASING 

4.94 7.65 SILICEOUS ARGILLITE 
-black, siliceous argillite, core broken and 
weathered 
-foliation 70 - 80 degrees to core axis 
-1% pyrrhotite 
-contact sharp, 90 degrees to core axis 

7.65 22.50 DACITE TUFF 
-light grey, 30%, 1-lOmm biotite-chlorite spots in 
a fine grained quartz-feldspar matrix 
-foliation 80 - 90 degrees to core axis, 1% 
disseminated pyrrhotite, weak to moderate 
sericitization 
14.88-15.88 - fine grained dacite tuff layer 
16.47-16.92 - fine grained dacite tuff layer, 

chloritic 
18.08-18.58 - contorted zone, foliation 30 degrees 

to core axis 
18.58-19.80 - grey-green chloritic dacite tuff 
19.80-21.50 - fault zone, 10% gouge 80 degrees to 
21.50-21.90 - dacite tuff 
21.90-22.50 - silicified, cherty zone 2% 
-dacite tuff strongly sericitized from 7.65-8.70 
adjacent to argillite 

22.50 29.30 ARGILLACEOUS DACITE TUFF 
-dark grey to green-grey, interbedded 25% black 
argilllite 1-5mm layers, 40% grey sericitic ash 1- 
3m layers, 20% green 1-2mm chlorite-calc-silicate 
layers, lo%, 1-lorn x 5-30mm disrupted chert and 
quartz vein layers or fragments 
-foliation 80 degrees to core axis, 22 disseminated 
pyrrhotite 

core axis 

pyrrhotite, ((1% ephalerite 



FALCONBRIDGE L I M I T E D  DIAMOND D R I L L  LOG PAGE No. 2 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 
IITY * 

HOLE NO.  P 82-3 
".... 
AZIH: 060 ELEV : 
DIP: -55 LENGTH: 75.0 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIH DIP CLAIM No: PERCY 1 
STARTED: OCT 14, 1982 SECTION : 
COMPLETED: OCT 14, 1982 LOGGED BY: S. CLEHHER 
PURPOSE: DATE LOGGED: AUG 17, 1989 

DRILLING CO: 
ASSAYED BY: 

23.20-24.60 - fault zone 50% gouge 80 degrees to 
core axis, locally contorted 

29.30 33.80 DACITE TUFF OR DYKE 
-pinkish-grey, weakly foliated, massive, fine 
grained quartz-feldspar-chlorite with 155, 1-2mm 
chlorite spots, 15% <1-2erm biotite-chlorite spots or 
pseudomorphs after mafic crystals; weak foliation 
80 degrees to core axis; tl% pyrrhotite 
-contacts sharp 80 degrees to core axis, marked by 
15cm fine grained cherty material or chill margin, 
rock looks finer grained for 30cm inside chill 
margin 

33.80 45.45 DACITE LAPILLI TUFF 
-dark grey, 15-352. 2-8m x 3-25mm. light green-grey 
to grey, siliceous, cherty and chlorite-siliceous 
fragments and disrupted layers in a fine grained 
sericitic, locally biotitic siliceous matrix; 
foliation 80 degrees to core axis; 2 4 %  pyrrhotite 
36.94-36.97 - grey limestone layers 80 degrees to 

core axis 
37.05-37.13 - grey limestone layers 80 degrees to 

core axis 
39.00-39.55 - fault zone, 75 degrees to core axis, 

5% gouge 
33.80-39.55 - fragments smaller and more biotite in 

matrix 
39.55-45.45 - rock more siliceous, less biotite, 

weak to moderate sericitization 
42.75-43.15 - quartz vein, lower contact 40 degrees 

to core axis, upper 85 degrees to 
core axis 

43.40-43.75 - 1% sphalerite, disseminated around 
siliceous fragments 

45.45 56.40 QUARTZ-EYE DACITE TUFF 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 
UTM : 
AZIM: 060 ELEV : 

D I P :  -55 LENGTH: 75.0 
NTS: CORE SIZE: t!Q 
STARTED: OCT 14, .1982 
COMPLETED: OCT 14, 1982 
PURPOSE: - 

PAGE NO. 3 

HOLE NO. P 82-3 

SURVEY 
DEPTH AZIM D I P  DEPTll AZIM D I P  CLAIM No: PERCY 1 

SECTION: 

DATE LOGGED: AUG 17, 1989 
DRILLING CO: 
ASSAYED BY: 

_ _ _ ~  - LOGGED BY: S .  CLEMMER 

-light grey, weakly to moderately seriicitized, 3%, 
l-3m, bluish quartz eyes in a fine grained 
siliceous matrix with 10%. .5-lmm x 2-5mm chlorite 
patches in foliation which is 80 degrees to core 
axis 
-(l% disseminated pyrrhotite 
-upper contact sharp 60 degrees to core axis, and 
marked by 30cm fine grained siliceous ash tuff, or 
chert or chill margin: lower contact 85 degrees to 
core axis, sharp, finer grained no quartz eyes for 
20cm 

56.40 63.64 DACITE LAPILLI  TUFF 
-similar to 33.80-45.45 
-dark grey, 20-40%, 2-1Omm x 3-25m. grey to grey- 
green siliceous fine grained dacite tuff or 
disrupted chert layer fragments in a vanded 1-4mm 
chloritic-calc-silicate, biotitic and sericitic 
matrix 
-foliation 80 degrees to core axis, 2% pyrrhotite 
as disseminated and 1-8mn pseudomorphs after pyrite 
crystals 
-lower contact gradational 

63.64 67.90 DACITE LAPILLI  TUFF AND LIMESTONE 
-30% light grey limestone layers (5-50mm) and dacite 
lapilli tuff similar to 56.40-63.64 
-foliation 80 - 85 degrees to core axis, 1% 
pyrrhotite 
63.80-64.90 - 75% grey limestone, banding 80 

degrees to coreaxis locally contorted 
-lower contact gradational 

-light grey, 40-60%. 2-15mm x 5-25mm siliceous 
dacite or chert discontinuous layers, and/or 
fragments in a fine grained sericitic matrix that 

67.90 71.93 DACITE LAPILLI TUFF OR INTRAFORMATIONAL BRECCIA 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 4 

PROPERTY : BABIY OPTION HOLE NO. P 82-3 
HOLE LOCATION: 
UTM : 
AZIM: 060 ELEV : 

DIP: -55  LENGTH: 7 5 . 0  SURVEY 
NTS : CORE SIZE: BQ - KEPTH AZIM DIP DEPTE AZIM DIP CLAIM NO: PERCY 1 
STARTED: OCT 1 4 ,  1 9 8 2  
COMPLETED: OCT 1 4 ,  1 9 8 2  
PURPOSE: DATE LOGGED: AUG 17, 1 9 8 9  

SECTION: 
LOGGED BY: S. CLEMHER 

DRILLING CO: 
-- ASSAYED BY: 

WIDTH TOTAL CU Pb Zn Ag AU Ea SAMPLE FROM TO FROM TO --------------------DESCRIPTION-------------------- 
(m) No. (m) (m) (m) SULPHIDES (ppm) (ppm) (ppm) (Ppm) (ppb) (PPm) 

has weathered brown (Fe-carbonate 7 or 
dolimitization) 
-5%. 1-4- dolomite veining 5 - 30 degrees to core 
axis 
-foliation 80 - 85 degrees to core axis; (1% 
pyrrhotite 

71.93 7 4 . 9 8  ARGILLITE, QUARTZITE, TUFF 
-dark grey, 40% l-5mn1, fine grained quartzite or 
tuff layers in fine grained biotitic-argillite- 
tuffaceous matrix 
-foliation 8 0  degrees to core axis; 1% pyrrhotite 

75.0 END OF HOLE 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 1 

PROPERTY : BIRR CREEK HOLE NO. P 83-1 
ROLE LOCATION: 

AZIM : €LEV : 

NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 
STARTED: SECTION: 
COMPLETED: _ _  LOGGED BY: S. CLEMMER 
PURPOSE: DATE LOGGED: AUG 1, 1989 

UTML.. - 

DIP: -45 LENGTH: 234.24 SURVEY 

DRILLING Cot-- 
ASSAYED BY: 

FROM TO 
(rn) 

0 10 

10 17.45 

17.45 17.95 

17.95 22.25 

22.25 26.85 

26.85 57.27 

CASING 

DACITE LAPILLI TUFF 
-light grey, moderate sericitized, hard, siliceous, 
10-30%, 1-5mm x 3-1Omn siliceous grey fragments in 
a siliceous matrix with 5-102 chlorite-calcareous- 
silicate-biotite 
-1% pyrite and pyrrhotite, (1-lm disseminated 
-foliation 80 degrees to core axis 
-saw one possible quartz eye 

SILICEOUS ARGILLITE 
-siliceous, weakly banded black argillite, contacts 
sharp 80 degrees to core axis 

BIOTITE SPOTTED DACITE ASH TUFF 
-grey, biotite spotted 15-30%, 1-4mm biotitic- 
pyrrhotite spots in a fine grained quartz-sericite- 
biotite-calc-silicate matrix; rock is weakly banded 
5-15m finer grained layers 80 degrees to core axis 
-lower contact gradational 
-15 disseminated pyrrhotite 
-weak sericitization 

SILICEOUS ARGILLITE 
-black, graphitic, siliceous weakly banded (80 
degrees to core axis) argillite 
-2% pyrrhotite as disseminated 3-6mm pseudomorphs 
after pyrite 
-foliation 80 degrees to core axis 
-lower contact sharp 80 degrees to core axis 

DACITE LAPILLI TUFF AND DACITE TUFF 
-light grey, moderate hard, moderate sericitized, 
70 - 85%. 2-6mm thick very flattened possible 
lapilli fragments in biotite-calc-silicate-quartz 



, ... . .. . .  . 
,- . .  

. .  

, .  

. .  
.,. .... . .  
. .  IJ I ( 1 M O N D  D R I L L  CORE L ITH0OEOCHEt- l  l C A L  W 3 3 C C ) R D  

<MAJOR ELEMENTS) 

VAl2211 

VA1221 2 

VA12213 

VAl2214 

VAl2215 

~ ~ 1 2 ~ 1 6  

VAl2217 

VAl2218 

VAl2219 

~ ~ 1 2 2 2 0  

VAl222l  

~ ~ 1 2 2 2 2  

4.94 

7.65 

18.08 

22.50 

29.30 

33.80 

39.55 

45.45 

56.40 

63.64 

67.90 

71.93 

7.65 

18.08 

22.50 

29.30 

33.80 

39.55 

45.45 

56.40 

63.64 

67.90 

71.93 

74.98 

83.60 

66.20 

62.50 

53.10 

63.PO 

55.40 

53.30 

70.40 

56.40 

51.20 

58.70 

5 6 .  RO 

5.44 

13.30 

13.10 

13.20 

15.10 

16.80 

16.90 

13.00 

16.90 

15.00 

13.80 

15.30 

1.08 0.60 0.13 0.94 2.07 0.27 

1.56 4.48 1.84 2.22 4.50 0.43. 

4.87 2.95 0.64 3.11 5.89 0.76 

7.68 5.03 0.70 3.18 8.21 0.G5 

4.19 3.11 3.26 1.98 5 .52  0.46 

3.09 3.93 6.88 3.57 8.87 0.78 

2.81 4.29 0.66 4.79 9.98 0.81 

1.55 1.35 4.08 1.82 4.20 0.24 

3.22 4.12 0.73 3.72 9.33 0.79 

10.70 3.06 0.57 3.95 6.63 0.78 

2.23 3.23 0.08 1.57 8.OR 0.71 

2.23 5.35 0.18 3.64 9 . X  0.78 

4.00 

3.62 

4 . J b  

6.93 

2.00 

1.39 

4.70 

2.31 

2.77 

5.77 

9.85 

4.39 

98.13 

99.14 

97.98 

98.68 

98.62 

97.71 

98.24 

9e. 95 

97.98 

97.G6 

98.25 

97.93 

56. 

6 6 .  

52. 

49. 

4 1 .  

65. 

72. 

36. 

67. 

39,  

6R. 

79. 

1. 253. 

8. 237. 

6. 152. 

8. 114. 

7. 160. 

4 .  223. 

3. 205. 

6 .  175. 

4. 220. 

11. 99. 

2. 356. 

2. 253. 

H o l e  N o .  PB2--3 Page No, I. 
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D X A M O N D  D R  I L L  CORE L. I T H O O E O C H E M  X C A L  R B C O R D  

< M I N O R  ELEMENTS) 

v n i z z i i  

VA 122 12 

VAl2213 

Vhl 221 4 

VAl2215 

VAl2216 

VA 12217 

VA12218 

VA12219 

VA12220 

VA12221 

Vh12222 

4.94 7.65 

7.65 18.08 

18.08 22.50 

22.50 29.30 

29.30 33.80 

33.80 39.55 

39.55 45.45 

45.45 56.40 

56.40 63.64 

63.64 67.90 

67.90 71.93 

71.93 74.98 

979.0 

1980.0 

826.0 

505.0 

822.0 

881.0 

1190.0 

1010.0 

1750.0 

1820.0 

963.0 

2370.0 

167.0 

t10.0 

152.0 

241.0 

t 1 0 . 0  

479.0 

423.0 

246.0 

254.0 

141.0 

201 .o 

1. 1.3 . 0 

504.0 

425.0 

184.0 

257.0 

65.0 

467.0 

193.0 

64.0 

192.0 

186.0 

235.0 

194.0 

24.0 

(10.0 

27.0 

34.0 

<10.0 

28.0 

37.0 

<10.0 

32.0 

32.0 

36.0 

86.0 

SAT POS DCO 

I I A  PSM DCO 

T I A  PSU DCO 

‘1 T A  ? DCO 

PIA ? DCO 

T IB ? DCO 

118 ? DCO 

r u o  PSM DBO 

118 ? DCO 

I IB ? DCO 

I IS ? DCO 

SAT ? DCO 

Hole No- PB2-3 Page No, 1. 



FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

HOLE WCATION: 

HOLE NO. P 83-1 

PAGE No. 2 

AZIM: ELEV : 
DIP:  -45 LENGTH: 234.24 SURVEY 
NTS : CORE SIZE: BO DEPTH AZIM _DIP DEPTH AZIM DIP CLAIM No: 
STARTED: SECTION: 
COMPLETED: _ _  LOGGED BY: S .  CLEMMER 
PURPOSE: DATE LOGGED: AUG 1, 1989 

DRILLING CO: 
ASSAYED BY: 

matrix; rock spotted 5-20%, 1-lOmm biotitic spots 
-foliation 80 degrees to core axis 
-1% disseminated pyrrhotite 
39.35-44.00 - 32 C l m  feldspar crystals 

disseminated 
45.35-47.05 - fine grained siliceous dacite ash 

tuff 
50.10-50.55 - calcareous-silicate rich layer 
53.68-53.85 - ash tuff layer, light grey dacitic 
54.65-54.90 - ash layer 152 tlmm feldspar crystals 
-lower contact gradational 

57.27 58.50 DACITE LAPILLI TUFF 
-20%, 1-15mm x 2-30m, siliceous fragments in a fine 
grained biotite-chlorite-quartz-calc-silicate- 
sericite matrix 
-10% disseminated pyrrhotite 
-foliation 80 degrees to core axis 
-some fragments look like disrupted quartz vein 
material 

58.50 62.70 CHERT, LIMESTONE, DACITE TUFF 
-light grey-white, banded 2-20mm limestone in 
calcareous tuff and 10-2Om chert layers 70 - 80 
degrees to core axis 
-2-32 disseminated pyrrhotite 
60.05-60.60 - 70% pyrrhotite 

-30-40% light grey siliceous, 2-5 x 5-25mmfragments 
in a fine grained sericite-biotite-chlorite-quartz 
matrix 
-foliation 80 degrees to core axis 

62.70 63.70 DACITE LAPILLI TUFF 

63.70 69.44 CALCAREOUS, ARGILLACEOUS LAPILLI TUFF OR TUFFACEOUS 
ARGILLITE 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BIRR CREEK 
HOLE LOCATION: 
UTM : 
AZIM: ELEV: 
DIP: -45 LENGTH: 234.24 
NTS : CORE SIZE: BQ 
STARTED: 
COMPLETED: 
PURPOSE: 

PAGE No. 3 

HOLE NO. P 83-1 

SURVEY 
DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 

SECTION : 

DATE LOGGED: AUG 1, 1989 
DRILLING CO: 
ASSAYED BY: 

LOGGED BY: S.  CLEMMER __ 

-dark grey, calcareous, 30%. 1-5m x 5-30mm, 
flattened, light grey, locally calcareous disrupted 
layers or fragments in a fine grained biotite- 
quartz-argillite matrix 
-2% pyrrhotite, foliation 80 degrees to core axis 
67.00 - lmm seam in foliation pyrrhotite- 

sphalerite 

69.44 72.90 CACLAREOUS INTERMEDIATE LAPILLI TUFF 
--grey-brown, calcareous, 25%. 2-5mm x 5-2Omm light 
grey fragments in sericite-biotite-chlorite-calc- 
silicate matrix 
-foliation 80 degrees to core axis; 2-3% 
disseminated pyrite-pyrrhotite 
72.10-72.90 - 30% light grey limestone, 5% 

sphalerite, 2% galena as 2-5mm 
disseminated irregular bands 

72.90 81.4.7 CALCAREOUS ARGILLITE 
-dark grey/light grey interbanded (1-lOmm bands) 
grey argillite and light grey limestone, interval 
75% argillite 
-foliation 80 degrees to core axis; 1-2% pyrrhotite 
74.0 -76.0 - weak fault zone, 80 degrees to core 

axis 
74.50 - fold 
80.67-80.97 - fold 
76.94-78.34 - dacite tuff layer contact sharp 

-interbedded grey non-calcareous dacite biotite 
spotted (15%, 1-5mmspots) in fine grained siliceous 
matrix and calcareous 20-40%, 2-10rnmx 10-30mmlight 
grey fragments in a fine grained biotite-chlorite- 
sericite-quartz matrix and local argillite in 
matrix; 25 pyrrhotite; foliation 75 - 80 degrees to 

81.47 95.43 INTERMEDIATE LAPILLI TUFF AND TUFF 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BIRR CREEK HOLE NO. P 83-1 
HOLE LOCATION: 
UTM : 
AZIM: ELEV : 
DIP: -45 LENGTH: 234.24 SURVEY 

PAGE No. 4 

NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTE AZIM DIP CLAIM No: 
STARTED: SECTION: 
COMPLETED: LOGGED BY: S. CLEMUER 
PURPOSE: DATE LOGGED: AUG 1, 1989 

DRILLING CO: 
ASSAYED BY: 

core axis 
-weak alteration 
85.00-85.30 - 5-10% pyrrhotite, 2% sphalerite 
87.20-87.40 - 20cm 25% pyrrhotite 
-upper contact sharp 75 degrees to core axis 
-lower contact faulted 30cm gouge 80 degrees to core 
axis 

95.43 110.14 CALCAREOUS ARGILLACEOUS INTERMEDIATE LAPILLI TUFF 
OR TUFFACEOUS ARGILLITE 
-dark grey, calcareous, 10-25%. 1-5mm x 5-2Omm light 
grey calcareous fragments and light grey siliceous 
fragments in a dark grey argillaceous matrix: 1% 
pyrrhotite; foliation 80 degrees to core axis 
101.20-101.30 - 1% sphalerite in two lcm bands 
103.50-103.60 - 2% sphalerite, 10% pyrrhotite 
108.20-109.74 - light grey siliceous. no argillite, 
-lower contact sharp 80 degrees to core axis 

10% pyrrhotite, 1% chalcopyrite 

110.14 116.61 DACITE LAPILLI TUFF 
- light grey, weakly sericitized, 1-3mm x 5-10mm 
vague light grey siliceous fragments in a fine 
grained siliceous matrix that containe 10% 
calcareous-silicate and 5-10 (1-3mm biotitic spots 
-foliation 90 degrees to core axis; 1% pyrrhotite 
115.11-116.61 - 14xxx pyrrhotite, 1% chalcopyrite 

very siliceous 

116.61 121.30 CALCAREOUS ARGILLITE 
-black argillite 10-152. 1-5mmlight grey calcareous 
bands and possible fragments 
-upper contact gradational 
-lower contact gradational over 2cm 80 degrees to 
core axis 
-3-5 pyrrhotite, foliation 80 - 90 degrees to core 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 5 

PROPERTY : BIRR CREEK HOLE NO. P 83-1 
HOLE LOCATION: 
UTM : 
AZIM: ELEV : 
DIP: -45 LENGTH: 234.24 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIH DIP DEPTH AZIH DIP CLAIM No: 
STARTED : SECTION: 
m L F E D  : LOGGED BY: S. CLEMMER 
PURPOSE: DATE LOGGED: AUG 1, 1989 

DRILLING CO: - ASSAYED BY: 

FROM TO --------------------DESCRIpTION-------------------- SAMPLE FROM TO WIDTH TOTAL Cu Pb Zn Ag An Ba 
(m) No. (in) (m) (m) SULPHIDES (ppm) (ppm) (ppm) (ppm) (ppb) (ppm) 

axis 

121.30 140.58 INTERMEDIATE LAPILLI TUFF AND TUFF 
-grey to dark grey, 20-30%, 2-6m x 5-25mm light 
grey siliceous fragments in a fine grained chorite- 
biotite-calc-silicate and locally argilleous matrix 
-rock calcareous 
-5% pyrrhotite; foliation 80 - 90 degrees to core 
axis 
123.50-123.70 - 25% pyrrhotite 
128.16-128.76 - 15% pyrrhotite, 1% chalcopyrite 
129.70-130.10 - siliceous quartzite layer 
138.0 -138.22 - limestone layer 
-lower contact gradational 

140.58 143.57 ARGILLACEOUS WACKE, CHERT 
-black gritty argillite and 1-5mm chert bands (10%) 
and 5-1Omm black argillite 
-foliation 80 degrees to core axis; 1% pyrrhotite 

143.57 154.80 DACITE TUFF 
-grey, moderate hard to siliceous, weakly banded 2- 
lOmm grey siliceous to sericite layers, 25% biotite- 
calc-silicate layers and spots; 2% pyrrhotite 
-foliation 70 - 80 degrees to core axis 
147.87-150.87 - rock folded and contorted 
151.80-154.80 - foliation 60 degrees to core axis 

-light grey banded Clmm-5mm argillite, calcareous 
argillite, calcareous argillite and 15% limestone 
layers 
-<l% pyrrhotite, foliation 70 degrees to core axis, 
local folding and contortion 
157.60-158.40 - feldspar crystal tuff layer 

154.80 160.40 CALCAREOUS ARGILLITE 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

HOLE LOCATION: 
UTM : 
AZIM: ELEV: 
DIP: -45 LENGTH: 234.24 
NTS : CORE SIZE: BO 
STARTED : 
COMPLETED : 
PURPOSE: 

HOLE NO. P 83-1 

PAGE No. 6 

SURVEY 
DEPTH AZIM DIP DEPTH AZIM DIP CLAIM NO: 

SECTION: 
LOGGED BY: S. CLEMMER 
DATE LUGGED: AUG 1, 1989 
DRILLING CO: 
ASSAYED BY: 

160.40 216.43 TUFFACEOUS ARGILLITE 
-dark grey, calcareous, 20-60%. 1-5mm black 
argillaceous matrix with light grey calcareous 1- 
5mn layers and fragments; some layers siliceous, 
others altered to green calcareous-silicate; minor 
chert 
-2% pyrrhotite; foliation 70 - 80 degrees to core 
axis 
-rock looks sedimentary in origxxx but contain 20- 
50% tuffaceous material 

216.43 234.24 MAFIC TUFF 
-dark green, chlorite-calcareous-silicate matrix 
rock, 1% pyrrhotite, fine grained tuff 
-foliation 80 - 90 degrees to core axis 
221.88-224.83 - quartz-eye crystal tuff not 

included in XRAL sample; 2%, 
1-2m quartz eyes 

234.24 END OF HOLE 



D I A M O N D  D R I L L  CORE L X T H O G B O C H E M  I C A L .  RECORD 
<MrSJOR ELEMENTS) 

S A H P L E  
N U H B E R  EROH TO %SI02 XAL203 XCAO Xf lGO XNA2O XK20 XFE203 XI102 XP205 XflNO Xl.Or SUM A I  NACA ALUM 

UAl2117 10.00 17.45 70.30 14.40 1.15 2.51 2.66 2.60 2.99 0.25 

VA12118 17.95 22.25 55.50 17.50 2.75 6.15 1.49 2.99 7.57 1.04 

VAl2119 

UAl2lZO 

UA 121 21 

UA 12 122 

UA12123 

UA12114 

U A l  21 15 

VA 121 26 

V A  12127 

UAl2128 

UA12129 

UA 121 30 

UA12131 

UA12132 

UAl2133 

UA 121 34 

UA 121 35 

UA12136 

22.25 

26. 85 

45.50 

63.70 

69.44 

72.90 

81.47 

95.43 

110.14 

116.61 

121.30 

140.58 

143.57 

154.RO 

160.40 

187.71 

201.64 

216.43 

26.85 

45.50 

57.27 

69.44 

72.90 

81.47 

95.43 

110.14 

116.61 

121.30 

140.58 

143.57 

154.80 

160.40 

187.71 

201.64 

216.43 

234.24 

76.30 

67.40 

64.00 

54.50 

52.00 

39.00 

59.80 

55.80 

61.70 

54.00 

56.00 

53.80 

47.90 

14.90 

52.80 

55.00 

59.90 

42.20 

7.77 

13.90 

15.20 

14.70 

15.60 

12.70 

15.70 

16.00 

16.70 

16.90 

15.80 

16.80 

14.30 

4.87 

15.60 

15.50 

16.80 

12.40 

0.88 

0.40 

0.71 

6.41 

6.32 

19.30 

4.21 

5.94 

1.97 

5.98 

4.72 

5.41 

8.78 

42.40 

7.75 

3.54 

2.00 

8.47 

2.49 

4.17 

4.55 

4.14 

4.23 

2.54 

3.45 

3.94 

3.82 

3.59 

4.43 

3.98 

4.17 

1.92 

3.83 

8.80 

3.97 

11.20 

0.12 1.88 3.56 

3.35 1.67 4.29 

2.75 2.40 4.87 

0.41 4.00 7.64 

0.36 4.34 8.19 

0 . ~ 6  2.87 5.08 

1.54 3.51 6.08 

1.11 3.65 6.8% 

2.17 2.69 6.53 

1.86 3.47 6.76 

0.80 3.77 8.25 

0.41 4.54 7.79 

1.74 3.09 8.20 

0.17 1.04 2.71 

2.19 2.25 7.59 

2.99 1.57 12.20 

1.62 2.34 9.19 

0.64 0.31 15.20 

0.40 

0.44 

0.45 

0.67 

0.75 

0.65 

0.61 

0.74 

0.66 

O.RS 

0.77 

0.88 

0.73 

0.36 

0.76 

0.88 

0.80 

3.56 

2.39 99.25 57. 4. 225. 

4.00 94.99 68.  4 .  242. ' 

5.23 

3.39 

3.62 

5.62 

6.77 

14.70 

4.70 

5.47 

3.70 

5.39 

4.23 

4.62 

8.08 

31.30 

6.00 

4.00 

2.77 

4.08 

98.63 

99.01 

98.55 

98. 09 

98.56 

97.40 

99 - 6 0  

99.47 

99.94 

98.80 

98.77 

98.23 

96.99 

99.57 

98.77 

99.48 

99.47 

98.46 

1. 270. 81. 

61. 4. 256. 

67. 3. 259. 

54. 7. 136. 

56. 7. 142. 

11. 20. 56. 

55. 6. 170. 

52. 7. 150. 

6 J .  4. 245. 

47. 8. 149. 

60. 6 .  170. 

59.  6 .  162. 

4 1 .  11. 105. 

7 .  43. 11. 

3R. 10. 128. 

45. 7 .  191. 

63. 4 .  27R. 

55. 10. 126. 

Hole No. P83-1  Page No, 1 



. I .  , D I C I M O N D  D R  I L L  CORE L X T H O O B O C  
< M I N O R  ELEMENTS > 

4 B M I C A L  RS3CORD 

VAl2117 

vc11211e 

VAl2119 

U412120 

U A l Z l Z l  

UAl2122 

UAl2123 

VA12124 

UA12125 

VAl2126 

V A  121 27 

VA12128 

VA 12129 

VA12130 

V412131 

U412132 

V412133 

V A  12 134 

V A  12 135 

VA 12 136 

10.00 

17.95 

22.25 

26.85 

45.50 

63.70 

69.44 

72.90 

81.47 

95.43 

110.14 

116.61 

121.30 

140.58 

143.57 

154.80 

160.40 

187.71 

201.64 

17.45 

22.25 

26.85 

45.50 

57.27 

69.44 

72.90 

81.47 

95.43 

110.14 

116.61 

121.30 

140.58 

143.57 

154.80 

160.40 

187.71 

201.64 

216.43 

216.43 234.24 

1110.0 

1340.0 

1540.0 

2370.0 

ie40.0 

793.0 

799.0 

440.0 

978.0 

878.0 

1010.0 

891 .o  

805.0 

934.0 

813.0 

53.0 

502.0 

553.0 

984.0 

18G.0 

37.0 

33.0 

84.0 

16.0 

54.0 

115.0 

153.0 

51.0 

87.0 

116.0 

210.0 

97.0 

174.0 

98.0 

260.0 

c1n.o 

170.0 

761 .O 

395.0 

3730.0 

9R.0 

126.0 

409.0 

9c.0 

10R.O 

1410.0 

68.0 

67.0 

120.0 

172.0 

117.0 

14H.0 

175.0 

74.0 

69.0 

36.0 

104.0 

126.0 

146.0 

446.0 

(10.0 r IB PSH DCO 

c10.0 T I 4  PSU DCO 

61 .0 SAT POS DCO 

(10.0 't 18 PSH DCO 

(10.0 

34.0 

39.0 . 

25.0 

12.0 

26.0 

(10.0 

33.0 

27.0 

37.0 

2R.0 

(10.0 

34.0 

32.0 

35.0 

243.0 

TJB psn DCO 

S A 1  ? DCO 

T I 4  ? DCO 

SAT 

IMP 

% A I  

T I4 

S A l  

TIP 

S A i  

0 

SAT 

S A 1  

941 

SAT 

THA 

? 

? 

? 

PSU 

? 

PSU 

POM 

? 

? 

? 

? 

7 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DRO 

DCO 

DCO 

DCO 

A 

H o l e  No- P83-1 Page No. I. 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 
UTFl : 
AZIH: ELEV : 

D I P :  LENGTH: 215.33 

NTS : CORE S I Z E :  BQ 
STARTED: 
COHP LETED : 
PURPOSE: 

FROH M 
(a) 

0 10.0 

10.0  13.65 

13.65 20.06 

20.06 46.50 

PAGE NO. 1 

HOLE N0.P 83-2 

SURVEY 
DEPTH AZIH D I P  DEPTH AZIM D I P  CLAIM No:  

SECTION: 
LOGGED BY: S .  CLEHMER 
DATE LOGGED: AUG 3, 1989 
DRILLING CO: 
ASSAYED BY: 

CASING 

DACITE TUFF 
-grey, 30% dark grey biotitic spots (1-5mm) and 
spotted discontinuous layers (1-5mm) in a grey 
siliceous fine grained layers 
-foliation 80 - 90 degrees to core axis; (1% 
pyrrhotite 
13.00-14.00 - lapilli 40%. 5-10m 
14.00-14.65 - core broken possible fault zone 

CALCAREOUS TUFFACEOUS ARGILLITE 
-dark grey, calcareous to non-calcareous, banded, 
1-5rma. 20% light grey quartzite or silty wache 
layers, 10%. 1-2Omm calcareous light grey layers 
and balance argillite layers 
-foliation 70 degrees to core axis; 2% pyrrhotite 

15.00-17.56 - dacite lapilli tuff 252, 5-2Om 
13.65-14.00 - fold 

stretched fragments in a biotitic 
matrix; 5% pyrrhotite 

QUARTZ-EYE FELSIC TUFF 
-light grey to grey, 5 1 ,  1-5mm, quartz eyes in a 
fine grained siliceous matrix with 10% chlorite- 
biotite-calc-silicate 
-foliation 70 - 80 degrees to core axis; 1-22 
disseminated pyrrhotite 
20.06-21.55 - 
21.60-22.30 - 
22.30-31.00 - 
31.00-46.50 - 
23.25-24.75 - 

dacite lapilli tuff 
white quartz vein 
felsic tuff silicified moderate 
sericitized 
moderate sericitized, weakly 
silicified 
cherty interval, 23.60-24.17 banded 
chert 70 degrees to core axis, 75% 
dark green mafic tuff with 10-15% 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

HOLE N0.P 83-2 

PAGE No. 2 

HOLE LOCATION : 
UTI: 
AZIM: ELEV : 
DIP: LENGTH: 215.33 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTE AZIH DIP CLAIM No: 
STARTED: SECTION: 
COUPLETED: LOGGED BY: S. CLEMMER 
PURPOSE : DATE LOGGED: AUG 3. 1989 

DRILLING CO: 
ASSAYED BY: 

pyrrhotite, 1% chalcopyrite 
27.27-27.43 - 20% pyrrhotite, 1% chalcopyrite 
34.80-35.10 - weak fault zone 
45.11-46.50 - fine grained felsic ash tuff 
-lower contact very sharp 80 degrees to core axis 

46.50 62.60 CALCAREOUS MAFIC ASH TUFF 
-green, weakly banded, 2-8m, green to dark green 
layers of chlorite-calc-silicate-carbonate 
-lower contact gradational over 20cm 
-foliation weak 70 - 80 degrees to core axis 
-2-34 disseminated pyrrhotite 
60.00-60.30 - 1% sphalerite in 2, lmm, irregular 
61.10-61.25 - 1% sphalerite as above 
57.40-57.70 - weak fault zone, 20% gouge 

layer or fractures 

62.60 75.50 INTERMEDIATE LAPILLI TUFF 
-40-602, 1-15mm x 3-30mm. light grey fine grained 
siliceous dacite fragments in fine grained 
intermediate matrix with 10-30% biotite and 5% 
chlorite local fragments to 5cm 
-foliation 75 - 85 degrees to core axis; 1% 
pyrrhotite ((1% chalcopyrite 
65.60-65.85 - fine grained intermediate dyke 80 

degrees to core axis 
66.60-67.00 - feldspar, 252, 1-3mm physic 

intermediate dyke 
66.35-66.45 - siliceous ash tuff layer 15% 

pyrrhotite, 18 sphalerite, 1% 
chalcopyrite layer 70 degrees to 
core axis 

-lower contact gradational and marked by siliceous 
dacite or chert fragment lapilli tuff over lm 

75.50 84.95 QUARTTZ-EYE DACITE LAPILLI TUFF AND TUFF 
-dark grey to light grey-brown, 0-202. 2-10mm. 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE N o .  3 

PROPERTY: BABIY OPTION HOLE N0.P 83-2 
HOLE LOCATION: 
U T I :  
AZIM: I ELEV : 

NTS : CORE S I Z E :  BO DEPTH AZIM D I P  DEPTH AZIM D I P  CLAIM No:  
STARTED: SECTION : 
COMPLETED: 
PURPOSE: DATE MGGED: AUG 3. 1989 

D I P :  LENGTH: 215.33 SURVEY 

LOGGED BY: S .  CLEMHER 

DRILLING CO: 
ASSAYED BY: 

- _ _  

WIDTE TOTAL Cu Pb Zn Ag Au Ba FROM TO --------------------DESCRIPTION-------------------- SAMPLE FROM TO 
(m) N o .  (to) (m) (m) SULPHIDES (ppm) (ppm) (Ppm) (PPm) (ppb) ( P P ~  

vague, siliceous fragments in a siliceous biotite- 
chlorite-quartz matrix with 2%, 1-5mm light bluish 
quartz eyes; moderate sericitization 
-2%, locally 5% pyrrhotite, 1% chalcopyrite 

75.60-76.10 - 5% pyrrhotite, 1% chalcopyrite 
80.60-82.00 - strongly sericitized 
84.50-84.95 - 30% quartz vein, 20% pyrrhotite, 

76.26-76.56 - fold 

1% chalcopyrite 

84.95 90.60 DACITE LAPILLI TUFF OR INTRAFORMATIONAL BRECCIA 
-dark grey, 30-40%, 2-15mm x 3-4Omm siliceous 
dacite, chert, possible quartz vein material 
fragments in a fine grained biotite-chlorite- 
seritite matrix, 10%. 2-lonun argillite rich layers, 
one quartz-eye crystal tuff fragment 
-rock looks like an intraformational breccia, but 
could be a structurally dismembered chert-argillite- 
tuff bedded sequence 
-5% pyrrhotite disseminated and as 1-5mm 
discontinuous layers in foliation, ((1% chalcopyrite 
-foliation 80 degrees to core axis 
-lower contact sharp 90 degrees to core axis 

90.60 107.20 QUARTZ-EYE FELSIC TUFF 
-grey, 1-3%, 1-6mm. bluish quartz eyes in a fine 
grained siliceous, seritite-chlorite-biotite matrix; 
rock moderate sericitized 2-3% disseminated and 
irregular (1-2mm layers in foliation 
-foliation 70 - 80 degrees to core axis 
91.20- 93.70 - dacite lapilli tuff as in 84.95- 

90.60 
93.70- 94.90 - quartz vein, 5% pyrrhotite 
95.40- 97.90 - strongly sericitized 
98.80- 99.00 - siliceous zone, 80 degrees to core 

axis, 15% pyrrhotite, 1% 
sphalerite, 1% chalcopyrite 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE N o .  4 

PROPERTY : BABIY OPTION HOLE N0.P 83-2 
HOLE LOCATION: 
UTM : 
AZIM: ELEV: 
D I P :  LENGTH: 215.33 SURVEY 
NTS : CORE S I Z E :  BQ DEPTH AZIM D I P  DEPTH AZIM D I P  CLAIM No:  
STARTED: SECTION: 
COMPLETED: LOGGED BY: S .  CLEMMER 
PURPOSE: DATE LOGGED: AUG 3, 1989 

DRILLING CO: 
ASSAYED BY: 

FROH TO 
(a) 

107.20 114.50 

114.50 139.22 

99.00-102.30 - as in 84.95-90.60, (1% 

103.10-103.15 - massive pyrrhotite, 5% 
chalcopyrite, 5% pyrrhotite 

chalcopyrite layer 85 degrees to 
core axis 

-lower contact sharp 80 degrees to core axis 
99.97-100.20 - fine grained intermediate dyke 

MAFIC TUFFACEOUS SEDIMENTS 
-dark brown to light brown banded, 1-5mm. dark brown 
and light brown and grey calcareous layers 80 
degrees to core axis 
-rock looks like a mafic tuff 107.20-111.0, then 
becomes lighter coloured more calcareous and grades 
into next unit of calcareous argillite 
-1% disseminated pyrrhotite 
109.20-109.30 - limestone layer 75 degrees to core 
109.30-110.80 - quartz vein zone 50% quartz, 51 
112.85-112.95 - limestone layer 
CALCAREOUS ARGILLITE 
-dark grey, calcareous, weakly banded 60% black 
argillite and light grey siliceous chert, and 
calcareous bands, 1-lonun, 80 degrees to core axis, 
light grey layer look like fine grained calcareous 
quartzite and chert 
119.90 - graded bed suggests tops to bottom 
-foliation 80 degrees to core axis, 2% disseminated 
pyrrhotite 
133.00 

axis 

pyrrhotite 

of hole 177 

- dewatering structure suggests tops 
to top of hole and graded bedding 

139.22 154.60 DACITE LAPILLI TUFF 
-5-25%, 1-2Omm x 2 to )40mm, siliceous, fragments 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 5 

PROPERTY : BABIY OPTION HOLE N0.P 83-2 
HOLE LOCATION: 
UTM : 
AZIM: ELEV : 
DIP : LENGTH: 215.33 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIM DIP - DEPTH AZIM DIP CLAIH No: 
STARTED: 
COMPLETED:-_ LOGGED BY: S. CLEMMER 
PURPOSE: DATE LOGGED: AUG 3, 1989 

SECTION : 

DRILLING CO: 
ASSAYED BY: 

FROH TO 
(n) 

154.60 160.95 

160.95 166.66 

166.66 215.33 

in a fine grained biotite-chlorite-calc-silicate- 
quartz matrix; (<l% quartz eye 
-foliation 70 - 85 degrees to core axis, 1-2% 
disseminated fracture pyrrhotite and 4-1Omm 
pseudomorphs after pyrite 
-upper contact gradational over 3m 

INTERMEDIATE ASH TUFF 
-green, siliceous, locally calcareous, weakly 
banded, chlorite-calc-silicate-biotite and chert 
layers, 2-8mm, 80 - 90 degrees to core axis 
-foliation 80 - 90 degrees to core axis, 1% 
pyrrhotite 
154-45-154.60 - limestone layer 
157.50-157.85 - quartz vein 5% pyrrhotite 
160.07-160.53 - quartz breccia zone, silicified, 

20% pyrrhotite, (1% chalcopyrite 

QUARTZ-EYE FELSIC TUFF 
-grey to grey-green, 5%, 1-8mm quartz eyes in a 
sericitic-biotitic-chloritic matrix 
-weak to moderate sericitization 
-1% disseminated pyrrhotite, foliation 80 - 90 
degrees to core axis 

MAFIC ASH TUFF 
-dark green, fine grained, weakly banded, 2-18mm, 
green to dark green layers 80 - 90 degrees to core 
axis: rock chloritic-calc-silicate and calcareous 
-upper contact gradational over lm 
-foliation 80 - 90 degrees to core axis weak 
-lighter green layers coarsergrained with 15% clmm 
epidote after possible clinopyroxene crystals: 5- 
10% (lmm feldspar crystals 
166.05-166.12 - 20% pyrite, 10% pyrrhotite, 1% 
166.28-166.31 - as at 166.05-166.12 

magnetite, 1% chalcopyrite 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

*. 

PAGE No. 6 

PRO€'EWI"I' : BABIY OPTION 
HOLE LOCATION: 
UTI : 
AZIM: ELEV : 
DIP: LENGTH: 215.33 

NTS : CORE SIZE: BQ 
STARTED: 

PURPOSE: 
COMPLETED : 

HOLE N0.P 83-2 

SURVEY 
DEPTH AZIM DIP DEPTH AZIX DIP CLAIM No: 

SECTION : 
LOGGED BY: S. CLEMHER 
DATE LOGGED: AUG 3 ,  1989 
DRILLING CO: 
ASSAYED BY: 

__ 

175.57-176.57 - quartz vein 85 degrees t o  core axis  
180-86-185.86 - 5 1  pyrite and pyrrhotite 
185.86-186.66 - quartz vein 

215.33 END OF HOLE 



D I A M O N D  DR I L L  CORE L X T H O Q E O C H E M  I C A L  RECORD 
<MAJOR ELEMENTS) 

VA12137 10.00 13.65 66.50 13.20 0.47 4.87 2.21 1.73 5.20 0.42 3.62 98.22 71. 3. 299. 

VA12138 13.65 20.06 49.80 16.40 6.37 4.00 0.43 4.84 7.66 0.81 8.23 98.51 57. 7 .  141. 

VA 121 39  

V A l  21  40 

VA1214 1 

v n i a i 4 2  

UAl2143 

VAl2144 

~ ~ 1 ~ 1 4 5  

V A  121 46 

VA 12147 

VAl2148 

VA12149 

VA12150 

VA12151 

VAl2152 

UAl2153 

20.06 31.00 

31.00 46.50 

46.50 62.60 

62.60 75.50 

75.50 84.95 

84.95 90.60 

90.60 107.20 

107.20 114.50 

114.50 126.12 

126.12 139.22 

139.22 154.60 

154.60 160.95 

160.95 166.66 

166.66 189.25 

189.25 215.33 

71.60 

69.00 

43.10 

59.70 

64.10 

58.40 

69.90 

87.80 

52.90 

54.40 

54.30 

60.80 

70.10 

47.20 

43.60 

12.70 

13.80 

13.10 

18.00 

13.50 

16.30 

13.60 

14.30 

16.30 

16.40 

18.60 

12.20 

12.00 

13.30 

13.20 

1.85 

1.79 

9.31 

1.28 

0.52 

0.53 

0.89 

12.40 

7.66 

7.43 

5.41 

5.36 

0.63 

5.84 

8.71 

1.20 

1.42 

10.50 

3.79 

3.56 

4.56 

2.11 

5.49 

3.57 

8.53 

3.50 

3.11 

2.87 

8.32 

10.30 

4.80 1.07 

3.42 2.26 

1.14 0.27 

0.51 3.37 

0.92 2.25 

0.R3 3.21 

1.57 2.75 

2.10 2.Gl 

0.62 3.97 

0.54 3.47 

0.97 3.98 

0.59 3.41 

0.69 3.03 

2.06 0.49 

1.87 1.21 

3.41 

3.34 

14.70 

9.16 

10.70 

9.72 

5.49 

10.30 

7.16 

6.78 

7.53 

9.81 

5.39 

15.50 

13.30 

0.21 

0.27 

3.88 

0.89 

0.43 

0.78 

0.28 

7.49 

0.79 

0.71 

0.80 

0.7% 

0.19 

2.42 

3.65 

2.70 

4.00 

3.08 

2.39 

4.23 

3.54 

3.0R 

7.16 

5.77 

5.93 

4.00 

3.31 

4.00 

4.23 

3.39 

99.54 

99.30 

99.08 

99.09 

100.21 

97.37 

99.67 

94.65 

98.74 

99.25 

99.09 

99.31 

98.90 

99.36 

99.23 

25. 

41. 

51.  

80. 

80. 

RS, 

66. 

36 .  

48. 

4 1 .  

54. 

52. 

82. 

53.  

52. 

7. 

5. 

10. 

2. 

1. 

1. 

2. 

15. 

8. 

9. 

6. 

6. 

1. 

8 .  

11. 

165. 

185. 

122. 

349. 

366. 

357. 

261. 

84. 

133. 

143. 

1RO. 

130. 

276. 

159. 

112. 

H o l e  NO- P83-2 Page No, I. 



D I A H O N D  D R  I L L  CORE L I T H O G E O C H E M  I C A L  R R C O R D  
C M I N O R  ELEMENTS > 

UAl2137 10.00 13.65 2480.0 

UA12138 13.65 20.06 1470.0 

VAl2139 20.06 31.00 1120.0 

VA12140 31.00 46.50 1850.0 

u ~ i z i r l l  46.50 62.60 148.0 

VA12142 62.60 75.50 2200.0 

UA12143 75.50 84.95 901.0 

50.0 254.0 (10.0 

90.0 577.0- 34.0 

169.0 54.0 (10.0 

171.0 93.0 (10.0 

166.0 380.0 203.0 

275.0 639.0 41.0 

1950.0 839.0 (10.0 

I14 PSU DCO 

S A 1  ? DCO 

IFAO PHS DCO 

PFAO PHS DCO 

I H A  ? DCO 

118 ? DCO 

IIBO ? DCO 

VA12144 84.95 90.60 

VAl2145 90.60 107.20 

UA12146 107.20 114.50 

UA12147 114.50 126.12 

VA12148 126.12 139.22 

UA12149 139.22 154.60 

UA12150 154.60 1G0.95 

UA12151 160.95 166.66 

UA12152 166.66 189.25 

VA12153 189.25 215.33 

1190.0 

1930.0 

612.0 

685.0 

594.0 

779.0 

848.0 

1390.0 

195.0 

399.0 

4R1.0 430.0 40.0 

248.0 252.0 (10.0 

246.0 101.0 54.0 

157.0 115.0 37.0 

67.0 117.0 30.0 

132.0 169.0 44.0 

57R.0 115.0 3R;O 

74.0 97.0 (10.0 

468.0 153.0 196.0 

96.0 159.0 187.0 

118 ? A 

IFAQ ? DCO 

PHA ? DCO 

SAT ? DCO 

SAT ? DCO 

I I8 ? DCO 

T I A  ? DCO 

lDAR ? DCO 

THA ? I )  

THA ? DCO 

Hole No- P83-2 Page No- I. 



FALCONBRIDGE LIMITED D'IAMOND DRILL LOG PAGE No. 1 

PROPERTY : BABIY OPTION 
HOLE LOCATION: 

HOLE NO. P 83-3 
~ 

UTM : 
AZIM: ELEV : 
DIP: LENGTH: 152.33 SURVEY 
NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 
STARTED: - - -  SECTION: 
COMPLETED: ~ MGGED BY: S. CLEMMER 
PURPOSE: DATE MGGED: AUG 16, 1989 

___^ DRILLING CO: 
ASSAYED BY: 

0 9.45 CASING 

9.45 21.67 TUFFACEOUS ARGILLITE 
-dark grey to light grey, 60% grey to dark grey 1- 
30mm average 5mm layers of argillite, 20%, 5-20mm 
fine grained quartzite layers, 30% fine grained 
possible dacite tuff 1-lOoun, average 50101 layers or 
fragments: locally 101, 1-5mm light grey calcareous 
layers 
-foliation 60 - 70 degrees to core axis 
-13.0m, graded bed tops to top of hole 
1-2% disseminated pyrrhotite, 2-5mm patches and 
pseudomorphs after pyrite 
15.70-16.40 - silified zone 

21.67 23.67 DACITE LAPILLI TUFF 
-grey-green, siliceous, 60%, 5-2Omm x 5 to )30mm, 
light grey siliceous fragments in a quartz-chlorite- 
biotite-calc-silicate matrix 
-foliation 80 degrees to core axis; 2% disseminated 
pyrrhotite 
-lower contact gradational, upper contact sharp 85 
degrees to core axis 

23.67 25.29 DACITE TUFF 
-light grey, fine grained, 10-15%, 1-5mm biotite 
spotted tuff 
-foliation weak 85 degrees to core axis 
-2% disseminated pyrrhotite 
-upper contact marked by 15cm chert 85 - 90 degrees 
to core axis 
-lower contact sharp 85 degrees to core axis 

-light grey-green, 10-302, 1-5mm x 2-15mm. light 
grey-green and grey siliceous fragments in a fine 
grained chlorite-calc-silicate-quartz matrix 

25.20 38.50 TUFFACEOUS ARGILLITE 



c 

FALCONBRIDGE LIMITED DIAMOND DRILL LOG PAGE No. 2 

PROPERTY: BABIY OPTION HOLE NO. P 83-3 
HOLE LOCATION: 
UTM : 
AZIM: ELEV : 
DIP: LENGTH: 152.33 SURVEY 
NTS : __ CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIH DIP CLAIM No: 
STARTED: SECTION: 
COMPLETED: LOGGED BY: S. CLEMMER 
PURPOSE: DATE MGGED: AUG 16, 1989 

- -  DRILLING CO: 
_______ ASSAYED BY: 

FROM TO 
(m) 

43.00 49.00 

49.00 54.00 

54.00 58.51 

58.51 64.70 

-foliation 85 degrees to core axis; 5% pyrrhotite 
39.70-41.50 - 30% pyrrhotite, 1% chalcopyrite in a 

siliceous chloritic breccia, 40%, 2- 
15m. siliceous dacite and quartz 
vein fragments 

DACITE ASH TUFF 
-grey, fine grained quartz-feldspar-chlorite ash 
tuff, 3% (1-2mm biotite-chlorite spots 
-foliation weak 80 - 90 degrees to core axis 
-1% pyrrhotite 
-lower and upper contacts sharp 85 degrees to core 
axis 

TUFFACEOUS ARGILLITE AND DACITE LAPILLI TUFF 
-dark grey and light grey 60%. 1-lOmn, black 
argillite layers, 30% light grey 1-3mm dacite tuff 
layers, lo%, 1-8mm x 2-15nm dacite fragments 
49.00-49.90 - dacite lapilli tuff 
49.60.49.90 - 30% pyrrhotite lapilli tuff 
51.60-52.00 - dacite lapilli tuff 
DACITE ASH TUFF 
-grey, fine grained, quartz-feldspar-chlorite- 
biotite, ash tuff, 10-20%. 1-3mm biotite-chlorite 
spots 
-foliation weak 80 - 85 degrees to core axis, (1% 
pyrrhotite 

DACITE LAPILLI TUFF 
-grey, 5-20%. 1-8mm x 3-2Om siliceous fragments in 
quartz-chlorite-biotite-calc-silicate matrix 
-foliation 85 - 90 degrees core axis 
-2-32 pyrrhotite 
-weak to moderate sericitization 

TUFFACEOUS ARGILLITE 64.70 66.82 



FALCONBRIDGE LIMITED DIAMOND D R I L L  LOG PAGE NO. 3 

PROPERTY : BABIY OPTION HOLE NO. P 83-3 
HOLE LOCATION: 

AZIM: ELEV : 
gTM: 

DIP: LENGTH: 152.33 SURVEY 
NTS: ~~ CORE SIZE: BO DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 
STARTED: 
COMPLETED: LOGGED BY: S. CLEMMER 
PURPOSE: -_ I__ DATE LOGGED: AUG 16, 1989 
_--- - - DRILLING CO: 

SECTION: 

ASSAYED BY: 

FROM TO 
(m) 

66.82 69.82 

69.82 72.82 

72.82 75.00 

75.00 81.60 

81.60 87.00 

87.00 97.00 

-60% black argillite as 5-15m layers with 40% light 
grey dacite ash tuff layers and 2-1Om x 5-30mm 
fragments; foliation 85 degrees to core axis; 1% 
pyrrhotite 

DACITE LAPILLI TUFF 
-same as 58.51-64.70 

TUFFACEOUS ARGILLITE 
-same as 64.70-66.82 

DACITE ASH TUFF 
-white-grey, fine grained siliceous ash tuff, 5% 
(1-2mm biotite-chlorite spots 
-5% pyrrhotite (1-3mm fractures and disseminated 
-foliation very weak 85 degrees to core axis 
-contacts sharp 80 - 85 degrees to core axis 
CHERT, SILICEOUS ARGILLITE, DACITE TUFF 
-grey to dark grey, silicified dacite tuff or chert 
with 15%, 1-lOmm black argillite layers 
-5-10% fracture and disseminated pyrrhotite 
78.00-80.00 - strongly silicified 5-10% pyrrhotite, 
80.00-81.60 - 10-303 pyrrhotite, 1% chalcopyrite in 

1% sphalerite 

chloritic matrix 

LIMESTONE AND ARGILLITE 
-70%. 5-200mm, light grey limestone and 30%, 1-4Omm 
black argillite layers 
-foliation and banding 70 - 80 degrees to core axis 
-2% disseminated pyrrhotite 
-less limestone lower in interval and lower contact 
gradational 

CALCAREOUS ARGILLITE 
-grey to black, 80% black argillite to siliceous 
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FALCONBRIDGE LIMITED DIAMOND DRILL LOG 

PROPERTY : BABIY OPTION HOLE NO. P 83-3 
HOLE LOCATION: 
UTM : 
AZIM : ELEV : 
DIP: LENGTH: 152.33 SURVEY 

PAGE No. 4 

NTS : CORE SIZE: BQ DEPTH AZIM DIP DEPTH AZIM DIP CLAIM No: 
STARTED: SECTION: 
COMPLETED: LOGGED BY: S. CLEMMER 
PURPOSE: DATE LOGGED: AUG 16, 1989 

DRILLING CO: 
ASSAYED BY: 

.................... DESCRIPTION-------------------- SAMPLE FROM TO WIDTH TOTAL Cu Pb  Zn Ag Au Ba FROM TO 
(m) No. (m) (m) (m) SULPHIDES (ppm) (Ppm) (ppm) (PPd (ppb) (PPm) 

argillite, 20% grey clacareous fine grained 
quartzite and dacite tuff ? layers 1-5mm 
-local layer 2-8m feldspar crystal tuff, may be 
fragments 
-foliation 80 - 90 degrees to core axis 
-1-2% pyrrhotite 
-lower contact charp 80 degrees to core axis 

97.00 103.85 DACITE LAPILLI TUFF AND ARGILLITE 
-40% of interval black argillite, 60% light grey- 
green, banded, 5-15%, 2-6mm x 2-10mm siliceous 
fragments 
-foliation 80 - 90 degrees to core axis 
-2% pyrrhotite 

103.85 152.23 INTERMEDIATE LAPILLI TUFF 
-light grey green to grey green weakly banded, 2- 
20mm light grey green ash layers, 5-20%, 1-6mm x 5- 
30mm light grey siliceous fragments in a fine 
grained quartz-feldspar-chlorite-biotite-calc- 
silicate matrix 
-1-2% pyrrhotite locally 5% pyrrhotite 
-foliation 70 - EO degrees to core axis 
145.13-149.63 - rock fractured, weak fault zone 
139 -152.23 - lo%, 2-15nm, argillite layers 
-rock is locally chloritic and may have a mafic 
component; also rock has a sedimentary component 

152.33 END OF HOLE 

- .  



c 
D IAMONX3 D R  X L L  C O R =  L I T H O G E O C H E M  ICCSL RECORD 

<MCI;IOR E L E M E N T S )  

VAl2190 

VAl2191 

VAl2192 

VA12193 

VAl2194 

VAl2195 

VA12196 

VA12197 

VA 12 198 

VAl2199 

VA12200 

VAl2201 

VA12202 

VA12203 

VAl2204 

VA12205 

VA12206 

VA12207 

VA12208 

VAl2209 

VA 122 10 

9.45 

21.67 

23.67 

25.20 

32.00 

38.50 

43.00 

49.00 

54.00 

58.51 

64.70 

66.82 

69.82 

72.82 

75.00 

81.60 

87.00 

97.00 

103.85 

118.34 

133.21 

21.67 

23.67 

25.20 

32.00 

38.50 

43.00 

49.00 

54.00 

58.51 

64.70 

66.82 

69.82 

72.82 

75.00 

81.60 

87.00 

97.00 

103.85 

118.34 

133.21 

152.23 

55.40 

58.50 

64.80 

62.60 

55.70 

54.30 

62.30 

56.50 

62.30 

58.80 

60.90 

51.10 

55.60 

70.10 

60.40 

13.90 

46.30 

56.70 

54.00 

55.80 

58.00 

14.80 

14.10 

14.90 

13.10 

17.60 

15.40 

15.30 

18.50 

15.40 

15.60 

16.40 

21.70 

16.40 

14.20 

13.30 

3.98 

15.90 

18.60 

16.10 

16.20 

14.60 

6.03 4.41 0.92 3.22 8.55 0.82 

6.72 4.01 1.20 2.43 7.49 0.91 

3.77 2.97 3.61 1.91 4.66 0.42 

3.51 4.17 1.81 2.19 7.74 0.66 

1.44 3.85 3.52 2.35 9.73 0.93 

1.37 5.16 0.80 2.69 12.70 0.83 

3.80 3.32 3.46 1.87 5.47 0.48 

0.47 3.41 0.67 4.50 9.11 0.81 

3.59 3.22 3.52 2.25 5.44 0.48 

4.07 

1.84 

2.64 

4.81 

0.89 

2.44 

41 .RO 

12.10 

1.G9 

1.21 

2.41 

2.78 

3.74 0.56 4.05 

3.47 1.09 3.82 

3.25 0.76 5.86 

3.23 1.97 3.83 

1.02 5.01 1.71 

3.41 1.47 2.06 

2.02 0.29 0.76 

3.51 1.15 2.90 

2.93 0.65 4.57 

6.22 0.81 2.12 

4.23 2.03 1.32 

3.38 2.10 1.58 

7.07 

7.46 

7.39 

6.73 

3.77 

10.80 

2.41 

6.84 

7.70 

12.20 

11.10 

9.98 

0.74 

0.82 

1 .O1 

0.77 

0.34 

0.80 

0.24 

0.73 

0.88 

0.91 

0.79 

0.74 

5.00 99.15 

3.85 99.21 

2.70 99.74 

2.93 98.71 

3.62 98.74 

4.45 98.10 

3.39 99.39 

4.16 94.13 

2.31. 98.51 

3.62 

3.08 

4.31 

5.16 

2.31 

4.08 

31.50 

6.54 

5.00 

4.85 

4.93 

5.16 

94.25 

98.88 

98,02 

98.50 

99.35 

98.76 

96.90 

95.97 

94.72 

98.42 

94.81 

98.32 

52. 

45. 

40. 

S4 .  

56. 

78. 

42. 

87. 

43. 

63. 

71. 

73. 

51. 

32. 

58. 

6. 

33.  

76. 

81,  

56. 

50. 

7 .  146. 

8. 136. 

7. 160. 

5. 174. 

5. 241. 

2. 317. 

7. 168. 

1. 328. 

7. 165. 

5. 180. 

3. 243. 

3. 234. 

7. 155. 

6. 187. 

4 .  223. 

42. 9. 

13. 98. 

2. 269. 

2. 389. 

4. 281. 

5 .  226. 

Hole No. P83-3 Page No. 1 



D I C S M O N D  D R  I L L  CORE LITHOQEOCHBM I C A L  RECORD 
C Pl I N O R  ELEMENTS > 

VA12190 

VAl2191 

VAl2192 

VAl2193 

VAI a i  94 

VA12195 

VA12196 

VAl2197 

VA12198 

VA12199 

VA12200 

VI12201 

VA12202 

VA12203 

VA12204 

VA 12205 

~ ~ 1 2 2 0 6  

VA12207 

VA12208 

VAl2209 

9.45 21.67 

21.67 23.67 

23.67 25.20 

25.20 32.00 

32.00 38.50 

38.50 43.00 

43.00 49.00 

49.00 54.00 

54.00 58.51 

58.51 64.70 

64.70 66.82 

66.82 69.82 

69.82 72.82 

72.02 75.00 

75.00 81.60 

81.60 87.00 

87.00 97.00 

97.00 103.85 

103.85 118.34 

118.34 133.21 

594.0 

653.0 

699.0 

523.0 

5R2.0 

842.0 

902.0 

1340.0 

978.0 

887.0 

829.0 

1350.0 

929.0 

809.0 

659.0 

123.0 

471.0 

809.0 

515.0 

so1.0 

402.0 

129.0 

25.0 

149.0 

204.0 

1020.0 

21.0 

2s1.0 

37.0 

74 .0  

112.0 

1R6.0 

116.0 

155.0 

485.0 

75.0 

277.0 

93.0 

115.0 

R67.0 

158.0 

171.0 

73.0 

164.0 

148.0 

292.0 

74.0 

109.0 

83.0 

107.0 

139.0 

R7.0 

116.0 

62.0 

1000.0 

38.0 

151.0 

117.0 

143.0 

193.0 

45.0 

33.0 

(10.0 

35.0 

44.0 

70.0 

(10.0 

SI.O 

(10.0 

32.0 

35.0 

38.0 

34.0 

(10.0 

26.0 

<10.0 

25.0 

3 0 . 0  

69.0 

27.0 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

DCO 

IICO 

DCO 

PQS DDO 

7 DCO 

? DCO 

? DCO 

? DCO 

? bCO 
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APPENDIX 5 : PETROGRAPHIC DESCRIPTIONS 

SAMPLE ID NUMBERS 

VA12011 
VA12016 
VA12017 
VA12022 
VA12023 
VA12024 
VA12025 
VA12036 

AGO9303 
AGO9307 
AGO9315 
AGO9316 
AGO9324 
AGO9330 
VA12040 
VA12136 

VA12538 
VA12540 
VA12 5 4 6 
VA12560 
VA12594 
VA12 5 9 6 
VA12598 
VA12604 
VA12610 

VA12043 
VA12044 
VA12047 
VA12049 
VA12052 
VA12053 
VA12073 
VA12083 
VA12084 

VA12 13 9 
VA12152 
VA12172 
VA12190 
VA12198 
VA12209 
VA12212 
VA12214 
VA12215 

VA12142 
VA12144 
VA12149 
VA12163 
VA12169 
VA12183 
VA12186 

VA12216 
VA12217 
VA12218 
VA12221 
VA12222 
VA12224 
VA12226 
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D e a r -  S t a n :  
R e :  S a m p l e s  VA 120 a n d  121 series. 

P e t r o g r a p h i c  d e s c r i p t i o n s  h a v e  b e e n  c o m p l e t e d  f o r  a su i te  of 25  
t h i n  s e c t i o n s  o r  p o l i s h e d  t h i n  s e c t i o n s .  F o l i s h e d  t h i n  s e c t i o n s  
w e t - e  p r e p a r e d  f o r  some o f  t h e  m o r - e  m i n e r a l  i r e d  s p e c i m e n s .  

H s  a n t i c i p a t e d  n o  t w o  s e c t i o n s  c o n t a i n  e x a c t l y  t h e  s a m e  m i n e r a l  
a s s e m b l a g e s  or- r e l a t i v e  p e r c e n t a g e s  o f  m i n e r a l s  b u t  t h e  rocks c a n  
b e  r -oughly  g r o u p e d  a c c o r d i n g  t o  t h e i r -  s i m i  l a v i t i e s .  

T h e  ot-e m i n e r a l s ,  a1 t h o u g h  more u n i f o r m ,  s u g g e s t  z o n i n g  b y  
p r e s e n c e  o r  a b s e n c e  @f pyr- i  te ,  m a g n e t i t e ,  F y P t - h O t l t e ,  t e n o r -  o f  
c h a l c o p y r i t e ,  s p h a l e r i t e  a n d  g a l e n a  a n d  c o l o c r r  d i f f e r e n c e s  
i i n t e r n a l  r e f l e c t i o n )  of s p h a l e r i t e .  qrrrr 

Q u a r t z - s e t - i c i t e  p h y l l i t e / s c h i s t  is t h e  m o s t  common r-ock t y p e  i n  
t h e  s u i t e  a n d  is r e p r e s e n t e d  b y  s a m p l e s  VA 12011, 16, 17, 24, 49, 
d-, .;.is? 83; 12168, 86. T h e s e  t-ocks are,  i n  g e n e t - a l ,  composed  o f  
a v e r y  f i n e  g t -oundmass  of q u a r t z  (or- q u a t - t r  a n d  f e l d s p a r - )  w h i c h  
is s e g r e g a t e d  i n t o  l e n s o i d s  or- lamellae b y  d i f f u s e ,  
d i s c o n t i n u o u s ,  f o l i a t e d  L a m i n a t i o n s ,  l e n s o i d s ,  p a r - ' k i n g s  or 
n e t w o t - k s  o f  s e r i c i t e  w i t h  v a r i e d  b i o t i t e  a n d  c h l o r i t e  c o n t e n t .  
Coat-se t -ounded ( r e s o r b e d )  q u a r t z  p h e n o c r y s t s i f  t - agmen t s  are w i d e l y  
s c a t t e r e d  i n  t h e  g t -oundmass  o f  some o f  t h e s e  rocks. I n  some rocks 
b i o t i t e  p r e d o m i n a t e s  ove r  s e r i c i t e  t o  f o r m  b i o t i t e  s c h i s t s  
p e p r e s e n t e d  b y  s a m p l e s  VA 12044; VA 12142, 44, 49, 53, 83. I n  
s t i l l  o t h e t - s  c h l o r i t e  may d o m i n a t e  o r  b e  t h e  m a i n  c o n s t i t u e n t  o f  
t h e  rock:: s u g g e s t i n g  a d i f f e r e n t  i n i t i a l  l i t h o l o g y  a n d / o r  g r a d e  o f  
me tamorph i sm.  The  c h l o r i t i c  su i te  is r e p r e s e n t e d  b y  s a m p l e s  VA 
12(1122, 23 (mi: . :ed)?  25, 47; 12169. 

c-: -- 

S u p e r i m p o s e d  o n  t h e  a b o v e  g e n e r a l  rock t y p e s  t h e r e  at-e coat-set- 
g r a i n e d  s e g r e g a t i o n s  o f  d i f f u s e  masses, l e n s o i d s  or- v e i n s  
c o n t a i n i n g  v a r i e d  a m o u n t s  o f  q u a r t z ,  f e l d s p a r -  ( p l a g i o c l a s e  a n d / o r  
t : : : -Seldspar)  , b i o t i t e ,  m u s c o v i t e ,  c h l o r - i  t e  ( c h l o r i  t o i d )  , c a t - b o n a t e  
a n d  s u l p h i d e s .  Commonly these m i n e r a l s ,  p a r t i c u l a r l y  q u a r t z ,  
p l a g i o c l a s e  a n d  t : : :-feldspar-,  b i o t i t e  a n d  s u l p h i a e s  a p p e a r  t o  have 
i m p r e g n a t e d  t h e  s c h i s t o s e  gt-oundmass a n d i o r  f o r m s  v e i n s .  T h i s  is 

W a p p a r e n t  i n  most s a m p l e s ,  p a r t i c u l a r l y  VA 12036 a n d  77. I n  o t h e r  



P a g e  2 
S. Clemmet- A u g u s t  20 ,  1989 

w 
cases c a r b o n a t e  a p p e a r s  t o  h a v e  p a r t i a l l y  t - e p l a c e d  ( d o l o m i t i z e d )  
t h e  h o s t  t-ocP:; VA 12643. S a m p l e  V A  12084 is a f o l i a t e d  rock: o f  
m e t a d a c i t e i a n d e s i t e  c o m p o s i t i o n .  

T h e  o r i g i n a l  1 i t h o l o g i e s  a re  n o t  1::nown b u t  p r e s e n c e  o f  r e m n a n t  
r o u n d e d  t-esot-bed q u a r t z  p h e n o c r y s t s  a n d  f r a g m e n t a l  f e l d s p a r s  
s u g g e s t s  a f e l s i c  v o l c a n i c / h y p a b y s s a l  o r i g i n  fur a t  least  some o f  
t h e  s u i t e .  H o w  much o f  t h e  q u a r t z ,  p l a g i o c l a s e  a n d  K - f e l d s p a r  is 
o r i g i n a l  c o n t e n t  a n d  how much is i n t r - o d u c e d  is n o t  known. Some o f  
t h e  m a r e  s i 1  i c e o u s  rocks p r o b a b l y  at-e for-met- m a t u r e  s e d i m e n t s .  
Thet-e is a l so  c o n f l i c t i n g  e v i d e n c e  f o r  coat-set- s e g r e g a t i o n s  b e i n g  
o r i g i n a l  c o n s t i t u e n t s ,  ( s t r a i n e d ,  f t -ac tc t red  a n d  a1 t e t - e d )  a n d  
i mp r-e g n a t  i o n  s i d i f f u 5e 
C a r b o n d t i z e d  t-ocks a n d  r o c k s  w i t h  v e i n s  a n d  coarse r -  u n a 1  tet-ed 
3 a n g u e  seg t - e g a t  i o n s  c o n t a i n  i n g  s u l p h  ides ssugger ts hyd t-othet-ma 1 
p t-ocesses. 

u n  a 1 t e r e d  , p o i k: i 1 i t i c g t- a i n s ) . 

YOL! t-s ,t t-u 1 y . 
.&k 

t:::. E.  Not-.throi:,e Ph.Ij.  F.Eng. 

. , ..: - .. 
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C 1 1  VA 12011 T h i n  s e c t i o n  

Q u a r t z  s e r i c i t e  s c h i s t / p h y l l i t e  ( v u g g y )  : 

G r o u n d m a s s  v e r y  f i n e  a n h e d r a l  q u a r t z  ( %  f e l d s p a r )  p r e f e r r e d  
o r i e n t a t i o n  o f  e l o n g a t e  g r a i n s .  S u p e r i m p o s e d  on t h i s  g r o u n d m a s s  
at-e w i s p y  f o l i a t e d  l e n s o i d s  o f  s e r i c i t e  w h i c h  form d i f f u s e  
n e t w o r k s  t h r o u g h o u t  t h e  g r o u n d m a s s .  L e s s e r -  ch lot-i t e  a n d  
c a r b o n a t e  i n  c l u s t e r s  o f  g r a i n s  a l s o  fot-m l e n s o i d s  i n  p l a n e  of 
f o l i a t i o n .  Embedded i n  t h i s  gt-oundmass at-e coarser  anhed t -a1  
s u b r o u n d e d  q u a r t z  g r a i n s  w i t h  d i f f u s e  m a r g i n s  a n d  p l a g i o c l a s e  
l a t h s  w i t h  s t r o n g  s e r i c i t e / m u s c o v i t e  a t  g r a i n  ends f o r m i n g  over- 
a l l  l e n s o i d a l  s h a p e s  i n  f o l i a t i o n  p l a n e .  M i n u t e  g r a i n s  o f  e p i d o t e  
( ' ? I  at-e e v e n l y  d i s t r i b u . t e d  t h r o u g h o u t .  
S t a i n e d  t a b l e t  i n d i c a t e s  n o  K - f e l d s p a r .  Non m a g n e t i c .  

PETROGRAPHY 
G r o ~ t  n d m a  s s 

Q u a r t z :  40%, anhed t -a1  , (.:::. 0 1  t o  C!. 1 m m ,  pene t - a1  l y  .::I. 05 m m )  , 
e l o n g a t e  i n  d i r e c t i o n  o f  f o l i a t i o n .  

Se t - i c i t e  30%, a n h e d r a l / b l a d e d ,  ~~:::.Ol t o  .(:!El m m )  i n  c l u s t e r - s  
o f  g r a i n s  fot-ming f e l t e d  l e n s o i d a l  c lu s t e r s  a n d  w i s p y  
l e n s o i d s  a , l o n g  p l a n e  o f  f o l i a t i o n .  Form d i f f u s e  
n e t w o t- I:: s t h I" ou. 9 h oc! t g t- oct n d m a s s  . 

Ca.t-bonate;  ~ ~ : ~ X ,  anhedt -a . l ,  (.:::.(I1 t o  .(:I5 m m j  , w i d e l y  s c a t t e r e d  
g r a . i n s  a n d  c l u s t e r - s  o f  g t - a i n s  g r a d i n g  t o  a . g g r e g a t e s  of 
s e v e r a l  mm i n  p l a n e s  o+ f o l i a t i o n  w i t h  coat-set- g r a i n s  
si zes d e s c  t - i  b e d  be low.  

C h l o r i t e ;  10% anhed t -a1  b l a d e d ,  (.::.(I1 t o  0 .  1 m m ) ,  a g g r e g a t e s  
of g r a i n s  f o r m i n g  small l e n s o i d s  i n  p l a n e  o f  f o l i a t i o n .  

E p i d o t e  ( ' 7 )  ; 2%. a n h e d r - a l ,  vet-y fine gr-anulat- ,  pale g r e e n i s h  
coloct t - ,  h i g h  R I ,  l o w  b i r e f r i n g e n c e  ( b l u i s h )  t o  1st 
o r d e r -  y e 1  l o w  anomalous colout- o f  e p i d o t e .  

C r y s t a l  i n c  lus i Dns a n d  s e g  r e g a  t i o n s .  
P l a g i o c l a s e ;  5 % ,  s u b h e d r a l ,  (.U5 t o  0 . 6  m m ) ,  e l o n g a t e ,  

o r i e n t a t i o n  act-os5 f o l i a t i o n  a t  v a r i e d  a n g l e s ;  
se t - ic i t ic  a l t e r a t i o n  w e a k  t o  m o d e r a t e l y  s t r o n g  i n  s o m e  
g r a i n s .  Some g r a i n s  brol.::en l e n s o i d a l ,  i n  f o l i a t i o n  
p l a n e  a s  a g g r e g a t e s  ( t o  2 m m ) .  Commonly h a s  s e r i c i t e  
a t  g r a i n  e n d s  i n  f o l i a t i o n  p l a n e .  

Q u a r t z ;  1%, a n h e d r a l / s u b r o u n d e d ,  ( 0 .  1 t o  0 .  4 m m )  , g r a i n  
m a  r g  i n s  i t' r e g  ct 1 at- / s 1 i g h t 1 y d i f f u s e ,  un  i form ex t i n c t i on .  

Zit-con; traces,  s u b h e d r a l / r o u n d e d ,  ((1). 15 m m ) .  

S p h e n e ;  2%, a n h e d r a l ,  (0.1 m m ) ,  f i n e  g r a n u l a r  a g g r e g a t e s  t o  
s c a t t e r e d  coarser g r a i n s .  



C 11 C o n t i n u e d  

C h l o r i t e :  5%, a n h e d t - a l ,  (.:::.(I1 t o  0 . 2  m m j ,  a s  a g g r e g a t e s  of 
g r a i n s  a s s o c i a t e d  w i t h  c a r b o n a t e  l e n s o i d s .  

C a r b o n a t e ;  .:::5%, anhed t -a1  , (.::I. 05 t o  0.5 m m )  f o r m i n g  e l o n g a t e  
a g g r e g a t e s ,  ( t o  several  m m ) ,  i n  p l a n e  of f o l i a t i o n .  
Commonly a s s o c i a t e d  c h l o r i t e ,  tt-ace of b i o t i t e .  
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C21 VF1 12016 (Th in  s e c t i o n )  

Qua t- t z se t- i c i t e musc ov i t e sc h i s t . 
Quar tz  forms g ranu la r  lenso ids  i n  p lane of f o l i a t i o n  separated b y  
wispy l enso ids  and netwot-ks o f  aggregates o f  f o l i a t e d  
muscovi t e / s e t - i c i  te.  Cat-bonate gt-dins (it-on-t-ich'?) and aggregates 
o f  g r a i n s  d i s r u p t  t h e  f o l i a t i o n  which p i l e s  up aga ins t  t he  g r a i n s  
b u t  shows s l i g h t  streaming around the  gra ins .  Sch is tose  f o l i a t i o n  
shows c r i n k l e  c ross  f o l d i n g  and d i s l o c a t i o n .  Some i r o n  s t a i n i n g  
i s  assoc ia ted  w i t h  carbonate. 

P y r i t e  and associated i r o n  s t a i n  at-e ev iden t  i n  hand specimen and 
t h i n  sec t  ion.  Nonmagnetic. 

Sta ined t a b l e t  i n d i c a t e s  no K-feldspar-. 

PETROGRAPHY 
G t-o un d mas 5 

M u s c o v i t e / s e r i c t i t e :  30%, bladed/plumose, ( t o  0 . 2  mm).  as 
f o l i a t e d  aggregates pt-oducing s c h i s t o s i t y ,  enc los ing  
l e n s o i d a l  aggregates o f  quat-tz gt-dins. Folded. Stream 
around inc luded coarse carbonate g r a i n s  and quar tz .  

C h l o r i t e ;  l t : )%,  bladed, (.:::.(I1 t o  0.2 mm, g e n e r a l l y  ( 3 .  1 m m ) .  

I n c 1 us i on 5 

Quartz; .:::EX, anhedt-al, ( (3 .  1 t o  0.3 mm) , as l e n s o i d a l  
aggregates of  g r a i n s  i n  f o l i a t i o n  Plane assoc ia ted  w i t h  
c a t- b on a t e. 

Cat-bonate; 1 0 % ,  anhedt-a1 i t-regular- g ra ins ,  ( i  t-on-rich'?) 

Upaques; l%, ( p y r i t e )  anhedral  g r a i n s  i t 0  0.1 mm) c lus te t -s  
o f  g r a i n s  s t rung  ou t  i n  f o l i a t i o n  plane, ( t o  : : .1 .0  m m ) .  



C31 VA 12617 ( T h i n  s e c t i o n )  

Q u a r t z  m u s c o v i  te/set-icite s c h i s t / p h y l l  i te.  

C o n s i s t s  e n t i  t - e l y  of q u a r t z  a n d  v e r y  f i n e  m u s c o v i t e / s e t - i c i t e ,  
w h i c h  at-e s e g r e g a t e d  i n t o  q u a r t z - r i c h  l e n s o i d s  a n d  
m u s c o v i t e / s e r i c i  te r i c h  f o l i a t e d  l a m i n a e  a n d  w i s p y  l e n s o i d c .  
A l t h o u g h  t h e r e  is some d i f f u s e  m i x i n g  o f  t h e  t w o  m i n e r a l s  
s e g r e g a t i o n  is n e a r l y  c o m p l e t e .  F o l i a t i o n  is o n l y  l o c a l l y  
s l i g h t l y  c r i n k l e d .  Small i r o n - s t a i n e d  v u g s  i n  hand  s p e c i m e n  a n d  
t h i n  s e c t i o n .  S t a i n e d  t a b l e t  s h o w s  n o  K - f e l d s p a r .  N o n m a g n e t i c .  

FETROGRfiPHY 

Q u a r t z :  4(3%, a n h e d r a l ,  (.:::. 01 t o  ( 3 .  2 ,  b u t  g e n e r a l l y  0 .  (35 t o  
0. 1 m m ) ,  i n  n e a r l y  put-e  q u a r t z  l e n s o i d a l  
s e g t ~ e g a t i o n s / l a y e t - s  w h i c h  are  l o c a l l y  i n t e r - u p t e d  b y  
set-icite i n  c r o s s  f r a c t u r e s .  

Mus c o v i t e / set- i c i t e ; 50%, a n  h e d t- a 1 b 1 a d  e d / p 1 um ose .::: . (I 1 t o (5.2 
m m ) ,  f o l i a t e d  a g g r e g a t e s  of g r a i n s .  F o r m s  n e a r l y  p u r e  
l a m i n a e  a n d  d i f f u s e  l e n s o i d s  a n d  n e t w o r k s  t h r o u g h  
q u a  r t z . 

R u t i l e  ( ? I  .:::.:::lX, s u b h e d r a l / e u h e d t - a l ,  <.:::.(I1 t o  .(:I6 m m )  , s m a l l  
r o d s  a n d  i t - r e g u l a r  g r a i n s ,  s e m i o p a q u e  ( u n d e r  l o w  
power-):  o r a n g e  bt-own h i g h  b i t - e f t - i n g e n c e  a n d  R I  ( h i g h  
p o w e r )  . 

Opaque ,  .<I%, a n h e d r a l  g r a i n s .  

C 1 o ts/ I mp r e g n a t  i o n s  

C h l o r i t e ;  .::5%, anhed t -a1  a n d  b l a d e d ,  ( t o  0.5 m m ) ,  a s  f i n e  
a g g r e g a t e s  a n d  c l u s t e r s  o f  b l a d e s  a s s o c i a t e d  w i t h  
quat-t z . 

Q u a r t z ;  5%, a n h e d r - a l ,  coat-set- g r a i n s ,  ( 0 .  1 t o  :::.1 m m )  , 
f o r m i n g  coar-set- g r a i n e d  c l o t s / l e n s o i d s  i n  t h e  g e n e r a l l y  
f i n e t -  g r a i n e d  g r o u n d m a s s .  

i 
W 



C41 Vr? 12022 ( P o l i s h e d  t h i n  s e c t i o n )  \ 
W Chlor - i  t e / c l  i n o c h l o r - e  (.?) s c h i s t  

F o l i a . t e d  s c h i s t o s e ,  composed  o f  c h l o r i t e  / c l i n o c h l o r e  (.?I w i t h  
small a m o u n t s  o f  d i s s e m i n a t e d  p y r i t e  p y r r h o t i t e  ('?) a n d  h e m a t i t e  
a n d  a s s o c i a t e d  i t -on s t a i n i n g .  Ma.gnet ic .  
S t a i n e d  t a b l e t  i n c i c a t e s  n o  K - f e l d s p a r .  

FETROGHFIPHY 

C h l o t - i  te/ ;cl  i n o c h l o r e :  70% 
i a )  F i n e , p l u m o s e ,  (.:::.(:)I t o  .:::.(E m m ) ,  f e l t e d / f o l i a t e d ,  f o r m s  

( b j  Coarser- s e g t - e g a t i o n s ,  b l a d e d  (.:::(I. 1 t o  (11.7 mm) f e l t e d  
t h e  g r o u n d m a s s  o f  t h e  t-ocl::. 

r a d i a t i n g  f o r m i n g  s e g t - e g a t  i o n s ,  a n d  i r r e g u l a r  v e i n s .  

.- 
:.': .:::5%, a n h e d t - a l ,  i i t - r egu la r -  masses t o  :::.1. (1) m m )  s e m i o p a q u e ,  

c o n t a i n s  f i n e  b l a d e d  g r a n u l e s ,  a l t e r a t i o n  g r a i n s  i n  
c l o u d y ,  w h i t e ,  m i c r o g r a n u l a r  g t -oundmass  mixed  w i t h  
ca t-bond t e. 

E p i d o t e  <?') ; .:::1%, a n h e d r a l  (.::I. (31 t o  . 02 m m )  , p a l e  y e l l o w i s h  
co luut - ,  h i g h  r e l i e f  , a n o m a l u ~ i . s  b l u e - g r e y  b i r e f r i n g e n c e  
w i t h  c a t - b o n a . t e  a n d  T i  (? '>  m i n e r a l s .  

Z i t-con ; t race  

K e d l e c t e d  l i g h t ;  o p a q u e s ;  X)'/ ., 
I n  a p p r o x i m a t e  o r d e r  o f  a b u n d a n c e  t h e  s u l p h i d e s  are: s p h a l e r - i  te, 
g a l e n a ,  p y r i t e ,  c h a l c o p y r i t e ,  p y r r h o t i t e .  H e m a t i t e  is a b u n d a n t ,  
associated w i t h  iron s u l p h i d e s .  The s u l p h i d e s  occut- as i s o l a t e d  
g r a i n s  a n d  coar-set- c o m p o s i t e  g r a i n s  w i t h  g e n e r a l l y  mutual  
b o u n d a t - i e s .  C h a l c o p y r i t e ,  a1 t h o u g h  i t  o c c u t - s  a s  f i n e  g r a i n s  i n  
g a n g u e  is c l o s e l y  a s s o c i a t e d  w i t h  s p h a l e r i t e .  
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Chlorite-sericiteimuscovite s c h i s t  c o n t a i n i n g  k n o t s  o f  q u a r t z -  
f e l d s p a r - c h l o r i  t e / c 1  i n o c h l o r e - s e r i c i  t e - s u l p h i d e s .  Impt -egnat  i o n s  '? 

S t r o n g  f o l i a t e d  s e r i c i t e / m u s c o v i t e ,  c h l o r i t e ,  q u a r t z  w h i c h  t e n d s  
t o  b e  s e g r e g a t e d  i n t o  l e n s o i d a l  or  w i s p y  z o n e s  composed  of 
p r i m a r i l y  o n e  o r  o t h e r  o f  t h e s e  m i n e r a l s .  Some mixed  z o n e s  o f  
c h  1 o r  i te-set- i c i t e  wh i c h  c o n t a i n  i n t e r s  t i t i a1 K-f e l d s p a r .  
F o l i a t i o n  i n t e r r u p t e d  b y  1::nots o r  i r t - e g u l a r  l e n s o i d s  of q u a r t z .  
w i t h  s e r i c i t e .  M a g n e t i c .  

I m p r e g n a t i o n  a n d  v e i n i n g  by  coarser  qLiat-tz w i t h  a s s o c i a t e d  
coat-set- set-ici t e  a n d  c h l o r i t e .  S t a i n e d  t a b l e t  i n d i c a t e s  d i f f u s e  
i + )  s t a i n  for -  po ta sz i ium th t -ough p o r t i o n s  of r o c k  m a t r i x  
i n t e r s t i t i a l  t o  f i n e  c h l o r i t e .  

Less t h a n  5% d i s s e m i n a t e d  p y r r h o t i t e ,  p y r i t e ,  h e m a t i t e ,  v e r y  
minor- s p h a l e r i t e  a n d  c h a l c o p y r i t e .  

PETROGRAPHY 
G roc(  n d m a s s  

S e r i c i t e ;  35%, a n h e d r a l / f i b r o u s  p l a t e  e d g e s ,  (.:::.(:jl t o  0. 1 
m m )  , p l u m o s e  f a 1  i a t e d  a g g r e g a t e s  f o r m i n g  d i f f u s e  
l a m i n a e  a n d  l e n s o i d .  Fo rms  n e a r l y  p u r e  l a y e t - s i l a m i n a e  
b u t  also :i.n mixed  l e n s o i d s / l a m i n a e  w i t h  c h l o r i t e ,  a n d  
i n t e r s t i t i a l  f e l d s p a r  i t : : : -Seldspar '?)  

q u a r t z :  30%, a n h e d t - a l ,  (.:::.Ol t o  .(I5 m m )  , as a g g r e g a t e s  o f  
g t - a i n s  f o r m i n g  l e n s o i d s ,  k n o t s  d i s c o n t i n u o u s  l a m i n a e  
w i t h  v a r i e d  a m o u n t s  o f  set-icite.  (See i m p r e g n a t i o n s  a n d  
v e i n i n g  b e l o w ? .  

C h l o r i t e ;  15%, b laded g r a i n s ,  occcirs i n  t w o  modes b o t h  o f  
w h i c h  may b e  r e l a . t e d  t o  i m p r e g n a t i o n / v e i n i n g .  
(a) f i n e  f i b t ~ o u s / p l u m o s e ,  (.:::.C)l t o  (3. 1 m m ) ,  f o l i a t e d  t o  
w e a k l y  f e l t e d  i r r e g u l a r  masses c u t t i n g  th t -ough b u t  also 
p a r t i a l l y  c o n t r o l l e d  b y  f o l i a t i o n .  S i g n i f i c a n t  a m o u n t s  
f e l d s p a r  ( i m p r e g n a t i o n ' ? ) .  
( b )  coarser  b l a d e d ,  a s s o c i a t e d  w i t h  coarse  g r a i n e d  
quat-tz-set-icite-sulphide k n o t s  a n d  v e i n s .  

t : : : - fe ldspar:  .:::11:)%: a n h e d r a l  (.:::.Ol t o  0.2 '?r im)  , f o r m s  
i n t e r s t i t i a l  masses w i t h  c h l o r i t e  (a) a b o v e .  Close 
a s s o c i a t i o n  w i t h  coat-set- quat-tz-chlorite-sericite- . 

s u l p h i d e  1::nots ( a n d  v e i n s )  s u g g e s t s  l a t e  i m p r e q n a t i o n ' ?  

B i o t i t e ;  .<1%, a n h e d t - a l ,  (.::.(I5 t o  0. 1 m m ) ,  o c c u r s  i n  
s e g r e g a t e d  p a t c h e s .  



C51 c o n t i n u e d  

I m p r e g n a t i o n s  a n d  v e i n i n g  

Q u a r t z ,  l(X, a n h e d r a l  , ( 0 .  1 t o  :::.1. 0 m m )  l e n s o i d s  a n d  v e i n s ,  
a g g r e g a t e s  o f  g t - d i n s ,  s t r a i n e d  e x t i n c t i o n ,  a s s o c i a t e d  
w i t h  coat-se c h l o r i t e / c l i n o c h l o r e ,  se r ic i te  a n d  
s u l p h  i d e s .  

C h l o r i t e / c l i n o c h l o r e ;  lC)%, b l a d e d ,  ( (3 .  1 t o  0 . 3  m m ) ,  
f o l i a t e d / f e l t e d ,  a s s o c i a t e d  w i t h  set-icite a n d  
s u l p h i d e s .  Fils0 a s s o c i a t e d  w i t h  masses o f  f i n e r -  
c h l o r i t e  w i t h  i n t e r s t i t i a l  K-spar- s u r r o u n d i n g  some o f  
t h e s e  s e g t - e g a t  i o n s .  

S e r i c i t e  .:::5%, b l a d e d ,  (.:::.(:E t o  0.2 m m )  a s s o c i a t e d  w i t h  t h e  
a b o v e  imp t - e g n a t  i o n / v e  i n m i  n e r d  1s. 

t:::-feldspar- (?‘I , as d e s c r i b e d  i n  p t - e v i o u s  s e c t i o n .  

B i o t i t e ;  .:::10%, a n h e d r a l ,  (.::.(I1 t o  ( 3 . 2 ,  g e n e r a l l y  about  0.(:)5 
mm) , as  d i f f u s e  n e t w o r k s  a n d  c l u s t e t - s  of g r a i n s  
associated w i t h  q u a r t z ,  1::-feldspar- 

R e f l e c t e d  l i g h t :  

Pyr-r-hot i te . : : : 5 X ,  h e m a t i t e ,  p y r i  t E  a n d  v’et.1.’ minor- s p h a l e t - i  t e  a n d  
c h a l c o p y t - i  te. 

I 

W 
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Set- i c  i te, quar- t z , ( c h  1 ot- i t e )  s c h  is t / p h y  1 1 i te  

F o l i a t e d  l a m i n a t e d  s c h i s t / p h y l l i t e  composed  o f  s e g r e g a t e d  
f o l i a t e d  l a m i n a e  o f  s e r i c i t e  f o r m i n g  d i f f u s e  n e t w o r k s  a r o u n d  l o n g  
n a r r o w  l e n ~ i o i d s  of a g g r e g a t e  q u a r t z  g r a i n s .  C r i n k l e d  c r o s s  
f o l d s .  S u p e r i m p o s e d  l e n s o i d a l  c l o t s  a n d  d i f f u s e  d i s r u p t e d  
c h l o r i t e  l a m i n a e  w i t h  m i n o r  b i o t i t e  a d j a c e n t  t o  q u a r t z  v e i n .  
M i n o r  coat-~ie b l a d e d  c h l o r i t e / c l i n o c h l o r e  a n d  m u s c o v i t e  a c c o m p a n y  
q u a r t z  a n d  s u l p h i d e s  t o  f o r m  t h e  v e i n  w h i c h  c u t s  f o l i a t i o n  a t  a 
sma l l  a n g l e .  
S t a i n e d  s l a b  i n d i c a t e s  n o  K - f e l d s p a r .  WeaC::ly m a g n e t i c  i n  
ve in lets. 

PETROGRAPHY 
E t- oct n d m a s s  

4ua t - tz ;  SO%, a n h e d r - a l ,  (.:::.(:)I. t o  0.2  m m ,  m a i n l y  .(E t o  t S . 1  

m m ) ,  a g g r e g a t e s  of g r a i n s  f o r m i n g  d i s r u p t e d  l a m i n a e  a n d  
l e n s o i d s  i n  f o l i a t i o n  p l a n e .  

Set-icite:  25i!, a n h e d t - a l ,  (.::.(:)I t o  0 .  1, g e n e r a l l y  0.05 m m ) .  
f o r m s  p l u m o s e ,  f o l i a t e d  t o  w e a k l y  f e l t e d  w i s p y  
d i s r u p t e d  l a m i n a e  a n d  d i f f u s t z  n e t w o r k s  a r o u n d  q u a t - t z  
1 e n s o  i d s .  

C h l o r i t e ;  1 5 X T  a n h e d t - a l ,  (.:::.01 to 0 .  1 mm) f o r m i n g  d i f f u s e  
l e n s o i d a l  c l o t s  a n d  d i s r u p t e d  l a m i n a e  a n d  p a t - t i n g r ; ,  
i n t e r - m i x e d  w i t h  d i f f u s e  f e l t e d  \ : :not5 o f  b i o t i t e  w h i c h  
at-e m o s t  a b u n d a n t  i n  c l o s e  pt-oximi t y  t o  q u a t - t z  v e i n s .  

B i o t i t e :  .:::10%, anhed t -a1  b l a d e d ,  (.:::.(:)I t o  0 . 2  m m ,  g e n e r a l l y  
. W  t o  0 .  1 m m )  c luster-s  o f  f e l t e d  g t - d i n s  s c a t t e r e d  
t h r o u g h o u t  t h e  m a t r i x  b u t  at-e most a b m d a n t  a d j a c e n t  t o  
t h e  q u a t - t z  v e i n  a n d  as c l u s t e r s  i n  l i n e s  c r o s s i n g  
f G 1  j.ation leading f t - o m  the quat-tr vein. 

NOTE: i t - r e g u l a r  l o n g  l e n s o i d s  o f  m i c r o g r a n u l a r  bt-own a1 t e r a t i o n  
d u s t i n g  o c c u r  a l o n g  f o l i a t i o n  p l a n e s  p a r t i c u l a r l y  i n  close 
p r o x i m i t y  t o  t h e  q u a r t z  v e i n .  

F e l d s p a r ;  .:::.:::5%,, a1 t h o u g h  f e l d s p a r  is s u s p e c t e d  t h e r e  is n o  
s c ! g g e s t i o n  o f  K - f e l d s p a r -  i n  t h e  s t a i n e d  t a b l e t  n o r  do 
d i f f e r e n c e s  i n  r e l i e f  o f  i n t e r s t i t i a l  q u a t - t z  s u g g e s t  
s i g n i f i c a n  t amoun t s o f  un t w i n n e d  f e 1 d 5 p  a t- . 

Imp t - e g n a t  i o n s / v e  i n s  

Q u a r t z ;  IO%, a n h e d t - a l ,  (.:I. (35 t o  1.1. 0 m m ,  g e n e r a l  l y  0. 4 +/-  
m m ) ,  a g g r e g a t e s  o f  g r a i n s  fot-m v e i n l e t  1 t o  2 mm w i d e .  
Gccompan ied  b y  coarse b l a d e d  c l i n o c h l o r e ,  muscovi te  a n d  
m i not- su 1 p h i d e s  . 
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C l i n o c h l o r e  ( ' 7 ' ) ;  .:::5%, a n h e d r a l ,  (.:::.(55 t o  0.4 m m ) ,  
b 1 acl e d  / p 1 urnose r a d  i a t  i ng  , w a  t-p ed 9 t-a i n E.. 

Mciscovi te: .::5%, a n h e d r a l  (.:::. 05 t o  0. 4 m m )  , b l a d e d  t o  
p l u m o s e ,  a n d  d i f f u s e  c l u s t e r s  o f  g r a i n s  h e a l i n g  
+ t - a c t u r e s  ( ' 7 ' )  c r o s s i n g  t h e  q u a t - t z  v e i n .  

Opaque ;  ( p y r r h o t i t e )  ,:::.::l%, anhed t -a1  (.:::.(:I1 t o  .25 m m )  , some g r a i n s  
v e r y  i t - r e g u l a r -  a g g r e g a t e s  i n t e t - s t  i t i a l  t o  q u a r t z  i n  v e i n s .  



[?I V k  12025 I 
U M i n e r a l i z e d  ( p y r i t e ) ,  c h l o r i t i c  s c h i s t i p h y l l i t e  

T h e  c h l o t - i t  i c  s c h i s t o s e  t e x t u r e  is d i s r u p t e d  b y  d i f f u s e  
i m p r e g n a t i o n s  o f  q u a r t z  a c c o m p a n i e d  b y  c l o t s  o f  coarser c h l o r i t e  
r e l a t e d  mater ia l  ( c l  i n o c h l o r e )  w i t h  coarse c lus te rs  of p y r i t e .  

T h e  s t a i n e d  t a b l e t  i n d i c a t e s  n o  t:::-feldspar-. N o n m a g n e t i c .  

FETROGRAPHY 
G t- o crn d m a s s  

C h l o t - i t e ,  30%, anhed t -a1  (.:::.[:)I t o  ( 3 .  1 m m )  , b l a d e d ,  f e l t e d  t o  
f o l i a t e d ,  for-ms s c h i s t o s e  f o l i a t i o n .  C o n t a i n s  
c l o t s i l e n s o i d s  coarser  g r a i n e d  f e l t e d  
c h l o t - i t e / c l i n o c h l o r e  w h i c h  a l s o  f o r m  s e g r e g a t i o n s  w i t h  
q u a t - t z  v e i n s .  

'7 ;  10%, f i n e  g r a n u l a r  a l t e r a t i o n  f o r m i n g  " s n o w f l a k e "  texture 
c l o t s  o+ a g g r e g a t e s  o f  i t - r e g u l a r  g r a n u l a r  t e x t u t - e .  
M i c r o g r a n u l a r  brown a1 t e r a t i o n  d u s t i n g .  Some 
a s s o c i a t i o n  w i t h  o p a q u e s  ( p y r i t e ) .  

ImpI-egna.t i o n  
Q u a t - t z ;  X I % ,  v e i n i i m p t - e g n a t i o n ,  c o m p o s i t e ,  f i n e  g r a i n e d  .:::. 0 1  

t o  (2.3 m m ;  g e n e r a l l y  (3. 1 t o  0.2 m m )  o n  o n e  m a r g i n  w i t h  
minci.te set-icit  i c  p a t - t i n g s  b u t  b e c o m i n g  coat-set- g r a i n e d  
( t o  :: : . i .O mm'! on  t h e  o t h e r -  m a r g i n .  Assoc ia ted  
c l i n o c h l o t - e ,  s u l p h i d e s  a n d  v e r y  minor- b i o t i t e .  

C h l o t - i t e / c l i n o c h l o t - e ;  .:::IO%, b l a d e d ,  (.:::.(XI t o  0 . 5  rnm) , i n  
c lu s t e r s  of t - a d i a t  i n g  g r a i n s  a t  m a r g i n s  of q u a t - t z  
v e i n s ,  l o w  b i r e f r i n g e n c e ,  g t - e y / l s t  o r d e r -  y e l l o w ,  
b i a x i a l  (-I-) l o w  2v (.:::IO"). M i c a c e o u s ,  cr-inL::led b l a d e s  
i n  t h i n  s e c t i o n .  Twinned ,  good c l e a v a g e  i n  a t  least 1 
direction, l e n g t h  fast  ( - )  e l o n g a t i o n ,  nea t -  p a r a l l e l  
e :.: t i n E t i on.  

R e f l e c t e d  l i g h t .  

O p a q u e s ;  26%, p r e d o m i n a n t l y  pyt- i  te  i n  m a s s e s ,  ( t o  several  
m m ) ,  w i t h  very m i n o r  a s s o c i a t e d  c h a l c o p y r i t e .  H e m a t i t e .  



W 

t81 VA 12056 ( P o l i s h e d  t h i n  s e c t i o n )  
P o l  ym i n e r - a l  i m p r e g n a t e d  l a m i n a t e d  s c h  ist . 
F o l i a t e d / s c h i s t o s e  composed  o f  l a m i n a e  o f  a v a r i e t y  o f  m i n e r a l s .  
I n  h a n d  s p e c i m e n  t h e  l a m i n a t i o n - f o l i a t i o n  is c o n s p i c u o u s  b u t  i n  
t h i n  s e c t i o n  less o b v i o u s  b e c a u s e  of: t h e  f e l t e d  n a t u r - e  o f  t h e  
many b l a d e d  v a r i e t i e s  o f  m i n e r a l s .  L a m i n a t  i o n s  ab-e e v i d e n t  
b e c a u s e  o f  o n e  or p a i r s  o f  d i f f e r e n t  m i n e r a l s  may p r - e d o m i n a t e  i n  
a d j a c e n t  lamellae; ie. biotite-chlot-ite-muscovite-rich; 
c at- b o n  a t e-musc ov i t e- b i o t i t e- r i c h ; q u a  t- t z - t:::- f e 1 d s p  a r- r i c h : 
j aros  i te-ca t-bond te-r-i c h  e t c  . 
Q u a r t z ,  K- fe ldspa r - ,  c a r b o n a t e ,  b i o t i t e  a n d  o p a q u e  m i n e r a l s  occur- 
as  d i f f u s e  l e n s o i d s  a n d  s t r - i n g e r - s  more o r  less f o l l o w i n g  t h e  
f o l i a t i o n  a n d  h a v e  t h e  a p p e a r a n c e  o f  h a v i n g  i m p r e g n a t e d  t h e  
m a t  r i :.: . 
O p a q u e s  i n c l u d e  pyt- i  t e?  s p h a l e t - i  t e ,  c h a l c o p y r i t e ,  pyr - r -hot i  te. 
A b u n d a n t  h e m a t i t e .  

S t a i n e d  t a b l e t  i n d i c a t e s  K - f e l d s p a r .  Weal:: m s . g n e t i c .  

PETROGRAPHY 
I 

C a r b o n a t e ;  35%, a n h e d t - a l ,  (.:::.(:I1 t o  8 m m ,  g e n e r a l l y  ( 3 .  1 t o  
Om2 m m j ,  a g g t - e g a t e s  of g r a i n s  w i t h  b i o t i t e  f o r m s  t h e  
g r o u n d m a s s  o f  most lamellae. 

B i o t i t e ;  25%, a n h e d r a l  (.::.(I1 t o  0.4 m m ,  g e n e r a l l y  0 .  1 t o  0.2 
m m )  b l a d e d ,  f e l t e d  p a t c h e s ,  f o l i a t e d ,  a s s o c i a t e d  w i t h  
c a r b o n a t e  a n d  quartz. 

Muscclvi te ;  .:::5%, a n h e d r a l  (.:::. 0 1  t o  0.4 m m ,  g e n e r a l l y  0 .  1 t o  
0 .2  m m )  b l a d e d ,  f e l t e d  p a t c h e s , a s s o c i a t e d  w i t h  q u a r t z .  

Mica: pale/.dar-I.:: gr-een p l e o c h r o i c ,  .:::1%, m o t t l i n g  o f  biotite, 
a 1  t e v a t i o n  t o  c h l o r i t e : ’  b u t  t - e t a i n s  h i g h  b i r e f r i n g e n c e .  

C h l o r i t e .  

C h l o r i t e :  .:::1(3%, f i n e  anhedr -a1  (.:::. 01 t o  0 .  2 m m m )  , f e l t e d ,  
w i t h  I . : : :-feldspar a n d  s h r e d d e d  b i o t i t e  f o r m i n g  d i f f u s e  
l a y e r s ,  g e n e r a l l y  f i n e r -  g r a i n e d  t h a n  a d j a c e n t  b i o t i t e -  
r i c h  l a y e r s .  

C l i n o c h l o r e ;  .:::EA, coarse s u b h e d r - a l ,  ( t o  0.3 m m ) ,  b l a d e d ,  
r - a d i a t i n g  c l u s t e t - s  o f  g r a i n s .  R e q u i r e s  c o n f i r m a t i o n .  

Q u a r t z ;  i O % ,  a n h e d r a l ,  (.:::.(I1 t o  0.4 m m ) ,  g e n e r a l l y  .05 t o  
0 . 1  m m  as a g g r e g a t e s  o f  g r a i n s  f o r m i n g  d i f f u s e ,  
d i s c o n t i n u o u s ,  l a y e r s .  L a r g e r  g r a i n s ,  ( t o  0.4 m m )  , 
f o r m  coarser  s e g t - e g a t  i o n s  w i t h  s u l p h i d e s ,  coarser 
b i o t i t e  a n d  minor- m u s c o v i t e .  



C 8 1  C o n t i n u e d  

K - f e l d s p a t - s ;  .:::5%, anhed t -a1  ( t o  0 . 2  m m ) ,  i n t e r s t i t i a l ,  w i t h  
c h l o r i t e  and b i o t i t e  for-ming d i f f u s e  l aye r s .  

N o t e :  S u g g e s t i o n  o f  p l a g i o c l a s e  t w i n n i n g .  

Jat-osite ( ‘7 ’ )  ; .::5%, anhed t -a1  a g g r e g a t e s ,  (.::.(:)l t o  ::.0.2 mm) 
f o r m i n g  d i f f u s e  c lus te rs  o f  g r a i n s  a s s o c i a t e d  w i t h  
s u l p h i d e s  a n d  s h r e d d e d  c h l o r i t i c  a l t e r e d  b i o t i t e .  
Hequ i re5 c o n  f i t -ma  t i on .  

R e f l e c t e d  l i g h t  

O p a q u e s ;  10%. anhedr-a1  (.::;. 0 1  t o  a g g r e g a t e s  ::.l. 0 mm! 
a s s o c i a t e d  w i t h  a w i d e  r a n g e  o f  m i n e r a l s  b u t  
p a r t i c u l a r l y  b i o t i t e  a n d  q u a t - t z .  I n  a p p r o x i m a t e  o r d e r  
of a b u n d a n c e  t h e y  i n c l u d e  p y r i t e ,  c h a l c o p y t - i  t e ,  
s p h a l e t - i  te ,  pyt-t-hot i te. P y r i t e  s h o w s  some g r a n u l a r -  
a l t e r a t i o n .  Abundan t  h e m a t i t e .  



E 9 1  VA 12043 ( P o l i s h e d  t h i n  s e c t i o n )  

C a r b o n a t  i r e d  b i o t i t e ,  a m p h i b o l e  s c h i s t .  

L a y e r e d ,  composed  l a t - g e l y  o f  c a r b o n a t e ,  a1 t e t - e d  a m p h i b o l e  
( a c t i n o l i t e - h o r n b l e n d e ) ,  a n d  b i o t i t e .  
W e a t h e r e d  a n d  some f o l i a t i o n  s u t - f a c e s  p r o d u c e s  a s o f t  c h a l k y / w a x y  
powder- p t - o b a b l y  ft-om t h e  l i g h t  b r o w n i s h  c o l o u t - e d  i n t e r s t i t i a l  
a.1 terat  i o n  mater-ial. 

S t a i n e d  s l a b  s h o w s  n o  e v i d e n c e  o f  K - f e l d s p a r .  M o d e r a t e l y  
m a g n e t i c  . 
O p a q u e s  15%, i n c l u d e  h e m a t i t e ,  p y r r h o t i t e ,  p y r i t e ,  s p h a l e r i t e ,  
c h a l c o p y t - i  te .  

PETROGRAPHY 

C a r b o n a t e :  XI%, a n h e d r a l ,  (.::. 0 1  t o  0.6 m m ,  gene t - a1  l y  0. 05 t o  
0.1 m m )  a g g r e g a t e s  of g r a i n s  i n  a f o l i a t e d  g r o u n d m a s s  

B i o t i t e / c h l o r i t e ;  20%, a n h e d r a l  r a g g e d ,  (.:::.01 t o  (3 .  1 m m ) ,  
f e l t e d  c l c r s t e t - s  o f  g r a i n s ,  l a r g e l y  a l t e r e d  t o  c h l o r i t i c  
1 e a v i n g  r a g g e d  b i o t  i t e  r e m n a n t s .  

F e l d s p a r - ;  .::IS%, s u s p e c t e d  b u t  n o t  c o n f  it-med, (.:::.01 t o  0. 1 
m m ) ,  i n t e r s t i t i a l  w i t h  q u a r t z ,  s l i g h t  b r o w n i s h  c l o u d e d  
a p p e a r a n c e ,  c rn twinned ,  n o  e v i d e n c e  o f  t : :-stain.  

Qcta t - t r ;  .::Is%, a n h e d t - a l ,  (.:::.(I1 t o  0 .2  m m )  , i n t e r s t i t i a l .  Few 
coat-set- g r a i n s  a s s o c i a t e d  w i t h  coat-se c a r b o n a t e  and 
o p a q u e s .  

A m p h i b o l e ;  25% b l a d e d / a l t e r e d  f i b r o u s ,  (.:::.(:I1 t o  0. 15 m m )  , 
p 1 e o c h  t-o i c  , 
e x t i n c t i o n .  A l t e r e d  t o  c h l o r i t e .  F e l t e d  masses and 
f o l i a t e d ,  fob-ming a d i f f u s e  n e t w o r k  among c a t - b o n a t e  
g r - a i n s .  S c a t t e r e d  f e l t e d  l e n s o i d s  a s s o c i a t e d  w i t h  
o p a q u e s .  

med i um g t-een / c o l o u t - l  ess, i n c  1 i n e d  

A l t e r a t i o n ;  .:::lO%, l o w  r e l i e f ,  l i g h t  brown c o l o u t - ,  
m i c r o g r a m [ l a t -  d u s t i n g .  R e q u i r e s  m i c r o p r o b e  f o r  
i d e n t i f i c a t i o n .  

R e f l e c t e d  l i g h t  

Opaque;  15%, anhed t -a1  g r a i n s  a n d  l a t h s ,  d i s s e m i n a t e d  t h r o u g h o u t  
g r o u n d m a s s .  I n  a p p r o x i m a t e  o r d e r  o f  a b u n d a n c e  t h e y  are  
h e m a t i t e ,  p y r r - h o t i  te ,  pyt - i  te ,  s p h a l e t - i  te ,  c h a l c o p y r i t e .  
F y t - r h o t i e  s h o w s  a b u n d a n t  a l t e r a t i o n  ( t o  h e m a t i t e ) .  



C 1 ( : ) 1  VA 12044 T h i n  s e c t i o n  

Q u a r t z ,  f e l d s p a r ,  b i o t i t e ,  muscov i t e  s c h i s t .  

T h e  r o c k  s h o w s  s t r o n g  f o l i a t i o n  b u t  g r a n u l a r -  q u a r t z  a n d  f e l d s p a r -  
d i s r u p t  s c h i s t o s i t y  w i t h  e x c e p t i o n  o f  s c h i s t o s e  p l a n e s  o f  
micaceous m i n e r a l s .  D i s s e m i n a t e d  s u l p h i d e s ,  p y r i t e  a n d  
p y r r h o t i t e ?  ( w e a k l y  m a g n e t i c ) .  

S t a i n e d  s l a b  d o e s  n o t  i n d i c a t e  K - f e l d s p a r .  

PETROGRAPHY 

Q u a r t z ;  25%, anhedr-a.1,  (.::. (31 t o  0 .  1 m m )  , i t - r e g u l a r -  g t - d i n s ,  
a s s o c i a t e d  w i t h  p l a g i o c l a s e  fa t -ming  t h e  rock: m a t t - i z : .  

N o t e :  Few coarse q u a r t z  g r a i n s  t o  1. (1) m m ,  t -ounded ,  p a r t i a l  
t-eso r p  t i o n .  

F e l d s p a r ;  20%, a n h e d r a l  (.:::.C)l t o  0 .  1 m m )  , i r r e g u l a r -  g r a i n s ,  
( u n t w i n n e d  p l a g i o c l a s e ) ,  u n a l t e r e d ,  e v i d e n t  b y  l o w e r  
t-el ief t h a n  q u a r t z .  

B i o t i t e ;  25%, (a)  b l a d e d ,  (.:::.(I1 t o  0 .2  m m ) ,  for-ming f e l t e d  
c 1 u s t e t - s  i seg r e g a t  i o n s )  o f  g r a i n s ,  st r-onq p 1 e o c h r - o i  t . 
A l s o  as  w a r p e d  d i f f u s e  d i s r u p t e d  l a m i n a e .  ( b )  b l a d e d ,  
(.:::.Ol t o  0. 1 m m ,  g e n e r a l l y  a b o u t  0 . 0 5  m m )  f e l t e d  
masses, weak:: p l e o c h r o i s m .  Both  show c r e n u l a t i o n s ,  
l o c a l l y  v e r y  i n t e n s e  defot-med,  c ros s  f o l d i n g  a n d  
t-up tu t - e .  

Muscovite;  10%, b l a d e d  (.<:.Ol t o  0 .  1 m m ) ,  s h r e d d e d ,  
a s s o c i a t e d  w i t h  b i o t i t e  !bi as w a r p e d  d i f f u s e  l o c a l l y  
i n  t e n s e l y  d i st-up t e d  l a m i n a e .  

C h l o r - i t e ;  .:::10%, b l a d e d ,  (.:::.05 to 6. 1 m m i .  clusters of  g r a i n s  
i n  matrix a n d  a s s o c i a t e d  w i t h  b i o t i t e .  

C a r b o n a t e ;  .:::1(:1%, anhed t - a1  (.:::. 0 1  t o  0 .  2 mm,  g e n e r a l l y  0. (35 to 
0.1 m m ) ,  i t - r e g u l a r  g r a i n s  d i s s e m i n a t e d  i n  l o c a l i z e d  
p a t c h e s .  

'?; t races ,  a n h e d r a l ,  a g g r e g a t e s ,  1 i g h t  brown c o l o u t - ,  h i g h  
re1 i e f ,  b i  t-ef r - ingence '?  

O p a q u e s ;  .:::5%, a n h e d t - a l ,  (.:::.01 t o  0. 1 m m ) ,  s t r o n g  a s soc ia t ion  
w i t h  b i o t i t e .  



C 1 1 1  V A  12047 (Polished thin section) 

Chlorite, quartz, magnetite schist (pyt-i te/pyrrhotitei 

Chlorite schist, strong foliation containing quartz eyes. 
Contains lensoids of a.ggt-egates of quartz grains and veins. 
Feldspar patches poikilitically enclosing chlorite and minute 
opaque grains appear- to be original constituents. 

Mineralized by disseminated aggregate grains of pyrrhotite and 
magnetite, sphalet-i te and lesser chalcopyt-i te. Hematite in 
fractures and as fine disseminations. 

Stained tablet indicates no t::-feldspar. Maqnetic. 

F'ETROGRFIF'I-IY 

Chlorite; 55%, bladed, (.:::.[:I1 to 0.3 mm, genet-ally (3.05 to 
0.1 mm), foliated, with foliation streaming around 
quartz grains, lensoids, with coat-set- grains in 
foliation plane a t  ends of more angular- quartz. 

Quat-tz: 2OX, anhedr-al, (.:::.[I1 to (2.6 mm!, few single large 
qt-dins ._ b u t  generally aggregates of grains in lensoidal 
shape aI.ong foliation. Impregnations or- disrupted 
veins. 

Feldspar; 15%. sctbhedt-a1, <,:::. (21 to 1.5 mmi , bt-odd patches o i  
1 ow re 1 i e f  , 
enclosing chlot-i tic grains, quartz and fine opaques. 
Un t w i n n ed , t-eq LI i res con f i t-ma t i on . 0 t- i g i n a 1 roc k 
constituents? 

1 ow b i ref t- i ngence ,, poi I:: i 1 i t i t  t e:.: tu re 

Reflected light: Opaques 15% 
(a) fine elongate and aggt-egate of opaques as disseminations 
along planes of  foliation. 
ib) coat-se anhedt-a1 clustet-s of gt-dins some associated with 
quat- t z . 
In approximate order- of abundance the opaque minerals include: 
pyrrhotite, magnetite, sphalerite and chalcopyrite. Hematite in 
f t-actures and as f imely disseminated grains in matrix. 



C121 VU 12049 ( T h i n  s e c t i o n )  i 
w Q u a r t z - s e t - i c i  te  s c h i s t / p h y l l  i te. C u t  by  q u a r t z  v e i n .  

Groundmass  o f  f i n e  g r a i n e d  e l o n g a t e  q u a t - t z  g r a i n s  show p t - e fe r t - ed  
o r i e n t a t i o n  i n  p l a n e  o f  f o l i a t i o n .  S c a t t e t - e d  se t - ic i te  g r a i n s  a n d  
more a b u n d a n t l y  set-icite p a r t i n g s  a n d  d i f f u s e  w i s p y  masses 
p r o d u c e  f o l i a t i o n .  C t - e n u l a t  i o n e d  b y  cross f o l d i n g .  

Q u a r t z  v e i n s .  C l o t s  of s u l p h i d e s  d i s s e m i n a t e d  tht-ou.gh rock: 
m a t r i x  a n d  lesser- a s s o c i a t e d  w i t h  q u a t - t z  v e i n s .  

F E T I3 0 G Ft A F H Y 

Q ~ r 5 t - t ~ ;  ’.. ...‘6&!., C./ a n h e d t - a l ,  !.:::.01 t o  0 .  1 m m ) ,  most g r a i n s  t o  
( 3 . 0 5  mm, e l o n g a t e  g r a i n s  at-e o r i e n t e d  i n  p l a n e  of 
f o l i a t i o n .  

S e r i c i t e i m u s c o v i t e ;  IS%, a n h e d r a l ,  (.::.C)l t o  6. 1 m m ) ,  
b l a d e d / p l u m o s e ?  as w i d e l y  s c a t t e r e d  g r a i n s  i n  f o l i a t i o n  
p l a n e ,  a s  f o l i a t e d  p a r t i n g s  i n  a n d  c r o s s i n g  f o l i a t i o n  
a n d  i n  d i f f u . s e ,  i t - t - e g u l a r  c r e n u l a t e d  masses c o n t a i n i n g  
d i s s e m i n a t e d  q u a t - t z  g t - d i n s  a n d  a g g r e g a t e s  o f  g r a i n s ,  
1 e n s o  i d s  a 

Opaque:  .:::5%? 
. .  

ia.) anhedr-31 ,  it-t-egcilat- g r a i n s ,  (.;..01 t o  :::.1.0 mm), 
I a t-g e t- a g g r e g  a. .t es a f g t- a i n E. d i. s s e m  i n a t e d  t h t-ou 9 h o ~ t  t 
q cta t- t z m a t  t- i :.: . 
(b )  Mict-ogt-anu1at- d u s t i n g s  i n  f r a c t u r e s  a n d  a l o n g  
some f o l i a t i m  p l a n e s .  

V e i n s  a n d  s e g r e g a t i o n s .  ( c u t t i n g  across  a n d  p a t - a l l e l  t o  
f o l i a t i o n )  

Q u a r t z ,  15% a n h e d t - a l ,  (,:::.[Xi t o  :::.(:).5 m m )  , g r a i n s  f o r m i n g  
i r - r egu la r -  v e i n s  and i so l a t ed  c l u s t e r s  of C O d t - 5 e r  

9 t-a i n 5 .  



C 1 3 1  VA 12052 ( P o l i s h e d  t h i n  s e c t i o n )  

Q u a r t z  s e r i c i  t e  s c h i s t / p h y l l  i te. A s  f o r  ( V A  12(:)49) 

T h i s  s p e c i m e n  is s i m i l a r  t o  VA 12049 b u t  is more s c h i s t o s e ,  
b e c a u s e  o f  a g r e a t e r  amoun t  se r ic i te .  Q u a r t z  is s e g r e g a t e d  i n t o  
n a r r o w  l e n s o i d a l  d i s c o n t i n u o u s  l a m i n a e  s e p a r a t e d  by  w i s p y / d i f f u s e  
d i s c o n t i n u o u s  l a m i n a e  o f  f o l i a t e d  s e r i c i t e  w h i c h  a re  a b u n d a n t l y  
ct-inC::led b y  ct-os5 f o l d i n g  a n d  f r a c t u r i n g .  C o a r s e r -  g r a i n e d  q u a t - t z  
v e i n s ,  l e n s o i d s  f o l l o w  a n d  ct-05s f o l i a t i o n .  E u h e d t - a l / s u b h e d r a l  
f i n e  p y r i t e  is d i s s e m i n a t e d  t h r o u g h o u t  t h e  m a t r i x .  C o a r s e t -  
a g g r e g a t e s  o f  euhedr -a1  t o  s u b h e d t - a 1  p y r i t e  w i t h  traces o f  
pyt - r -hot i  t e ,  S p h a l e r i t e  a n d  g a l e n a  b l e b s  occur i n  q u a r t z  v e i n s  
imp t - e g n a t  i o n s .  

PETHOGH4FHY 

Q u a r t z ;  >45%, a n h e d t - a l ,  (.:::.(:I1 t o  ( 3 .  1 m m )  m o s t  g r a i n s ,  ( t o  
0.05 m m )  , w i t h  e l o n g a t e  g r a i n s  s h o w i n g  pt-efet-r-ed 
o r i e n t a t i o n .  D i s c o n t i n u o u s  l a m i n a e .  

S e r i c i t e / m u s c o v i t e ;  :::.35%, a n h e d r a l ,  (.::.(:11 t o  0.2 mm) 
b l a d e d / p  l u m o s e ,  
l a m i n a e ,  a b u n d a n t l y  c r inC: : led  b y  c r o s s  f o l d i n g .  

f o l  i a t e d  d i f + i i s e / w  i s p y ,  d i s c o n  t i n u o u s  

V e  i n s ../ seg r e g  a t i on  s 

Q u a r - t z ;  10%, a n h e d t - a l ,  ( t o  : : .0 .5  m m j  , g r a i n s  for-ming v e i n s  
a n d  l e n s o i d s  o f  coat-set- g r a i n s  i n  a n d  c u t t i n g  act-oss 
f o l i a t i o n  p l a n e .  

R e f l e c t e d  l i g h t  
O p a q u e s  ; .::I 1 O X  : 

Fyt- i  te; 
(a) ecthedralisitbhedral, (.:::. 0 1  t o  0.  2 mm) , d i s s e m i n a t e d  a n d  
i n  clusters o f  g r a i n s  s t r u n g  o u t  a l o n g  f o l i a t i o n .  (Note: 
v e r y  w e a k :  b u t  d i s t i n c t  a n i s o t r o p i s m ;  p o s s i b l y  a r s e n i c a l .  1 
( b )  c l u s t e r s  of coarse g r a i n s ,  ( t o  :::.1.0 . m m ) ,  a s s o c i a t e d  w i t h  
q u a r - t z  v e i n s / i m p t - e g n a t i o n s .  (Note: v e r y  w e a k  b u t  d i s t i n c t  
a n i s o t r o p i s m ;  p o s s i b l y  a t - s e n i c a l )  e 

S p h a l e r i t e ;  t race,  as b l e b s  i n  p y r i t e  i n  ( b ) .  

P y r r h o t i t e ;  t race,  as b l e b s  i n  p y r i t e  i n  ( b )  

G a l e n a ;  t race,  as b l e b s  i n  p y r i t e  i n  ( b )  



C141 VA 12(:)5'3 ( T h i n  S e c t i o n )  

Q u a r t z - b i o t i t e - s e r i c i t e  s c h i s t .  

4 u a r t z  f o r m s  a f i n e  g r a n u l a r -  g r o u n d m a s s  w i t h  e l o n g a t e  g r a i n s  
s h o w i n g  p r e f e r r e d  o r i e n t a t i o n .  Se r i c i t e  f o r m s  w i s p y  
d i s c o n t i n u o u s  f o l i a t e d  l a m i n a e  a n d  d i f f u s e  l e n s o i d s  t h r o u g h o u t  
q u a t - t z  g t -oundmass  p r o d u c i n g  s c h i s t o s i t y .  C o a r s e  (:::.2 m m )  r o u n d e d  
q u a r t z  g r a i n s  a n d  l e n s o i d a l  a g g r e g a t e s  w i t h  m u s c o v i t e  at-e w i d e l y  
s c a t t e r e d  t h r o u g h  t h e  q u a t - t z  g r o u n d m a s s .  I r r e g u l a r  d i f f u s e  
p a t c h e s  o f  v e r y  f i n e ,  f e l t e d  b i o t i t e  w i t h  minor- coat-ser c h l o r i t e  
p t -oduce a dark:: s p o t t e d  texture. 

S t a i n e d  t a b  1 et  i nd i c a t es n o  K-f e 1 d s p a  t- 

F'ETROGR'APHY 

Q u a r t z ;  35%, a n h e d t - a l ,  (.:::. 0 1  t o  C).C)Ei mm w i t h  s c a t t e r e d  
coat-set- g r a i n s ,  a g g t - e g a t e s  o f  g r a i n s  f o r m  d i s c o n t i n u o u s  
lamellae. L a c k  o f  d i f f e r e n c e  o f  rel ief i n d i c a t e  
p r e d o m i n a n t l y  q u a r t z .  E l o n g a t e  g r a i n s  p r e f e r r e d  
o r i e n t a t i o n .  C o a r s e  r o u n d e d  q u a r t z  g r a i n s ,  (1.2 m m )  , 
r e s o r b e d  p h e n o c r y s t s ,  at-e s c a t t e r e d  t h r o u g h  m a t r i x .  

B i o t i t e :  30%, ( a )  a n h e d t - a l ,  (,:::.(:)l t o  .05 m m ) ,  b l a d e d  t o  
r a g g e d  f e l t e d .  P a l e  b r o w n i s h  p l e o c h r o i s m  ( n o t  i n t e n s e  
as i n  w- i a l t e r - ed  b i o t i t e ! .  Forms  i r r e g u l a r ,  d i f + ' u s e  
masses a s s o c i a t e d  w i t h  lesser c h l o r i t e .  
( b )  a n h e d r a l ,  (.:::.(:)l t o  0. 1 mm!,  b l a d e d i p l u m o s e ,  f o r m s  
w i s p y  d i s c o n t i n u o u s  l a m i n a e  a n d  d i f f u s e  l e n s o i d s  
( s i m i l a r  t o  se r ic i te ) .  S t r o n g e r -  p l e o c h r o i s m  t h a n  < a ) .  

G h l o t - i t e :  .:::IO%, a n h e d t - a l ,  (.::.(I1 t o  .(I5 m m ) ,  b l a d e d ,  weal:: 
f e l t e d ,  a s s o c i a t e d  w i t h  b i o t i t e .  

Se r i c i t e ;  2 O X ,  anhedral,  {.:<.(31 to (3. 1 m m ) ,  plumose, 
f o l i s . t e d ,  f o r m s  w i s p y  d i s c o n t i n u o u s  l a m i n a e  a n d  d i f f u s e  
l e n s o i  ds" 

F e l d s p a r  ( ' ? ) ;  .::5%, anhedr-a1  ( t o  1 m m )  e l o n g a t e  g r a i n s  i n  
p 1 a n  e o f  f o 1 i a t  i o n ,  
F e l d s p a r - 1  ik::e b u t  u n t w i n n e d .  N o t  k : - f e ldspa t - .  
U n a l t e r e d .  Low b i r e f r i n g e n c e ,  l o w  r e l i e f ,  b i a x i a l  I + )  
w i t h  l a r g e  2 V .  

PO i C:: i 1 i t i c t e:.: t LI re e n c  1 o s  i ng m i cas. 

N o t e :  some f i n e  g r a n u l a r -  f e l d s p a r  r i c h  lamallae w e r e  a n t i c i p a t e d  
w i t h i n  t h e  q u a r t z  g r o u n d m a s s  b u t  w e r e  n o t  d e t e c t e d .  



C 1 4 1  Continued 

Ve i ns / seg r e g  a t  i on 5 

Quar tz ;  5%,  some coat-se gra ined quar tz ,  ( t o  2 mm) ,  forms 
lensc l ida l  aggt-egates w i t h  muscovite. 

Muscovite; t races,  coat-se bladed. 

Opaques ::>5%, anhedt-a1 (.:::.(I1 to.3 mm) i r r e g u l a r ,  sca t te red  
throughout  b u t  most abundant assoc iated w i t h  b i o t i t e  c l o t s .  



i 
W 

E151 V 4  12073 ( T h i n  s e c t i o n )  

Q u a r t z  set-ici t e  s c h i s t i p h y l l  i t e  

Q u a r t z  l a m i n a e / l e n s o i d s  s e p a r a t e d  by  S o l  i a t e d ,  f i b r o u s  a p p e a r i n g ,  
s e r i c i t e  (mica) as d i f f u s e ,  w i s p y  p a r t i n g s ,  masses a n d  n e t w o r k s .  
L e s s e r  c h l o t - i  t e  l e n s o i d s  at-e f o u n d  i n  c e r t a i n  l a y e r s .  
S e g r e g a t i o n s  of coat-set- c h l o r i t e  is a s s o c i a t e d  w i t h  
ecrhedt-a1 I s u b h e d t - a 1  c a r b o n a t e  c r y s t a l s  a n d  a g g r e g a t e s  w i t h  v e r y  
m i n o r  s u l p h i d e s .  P i t s ,  l e a c h e d  o u t  s u l p h i d e s .  
S t a i n e d  s l a b  s h o w s  n o  K - f e l d s p a r .  N o n m a g n e t i c .  

PETROGRAPHY 

Q u a t - t r ;  4i:)%, anhedr -a1  , (.:::.(:)I t o  >O.  1 m m ) ,  i r r e g u l a r ,  
a g g r e g a t e s  f o r m  l a m i n a e / l a y e r s ,  l o n g  l e n s o i d s .  
E l o n g a t e  g r a i n s  h a v e  a p r e f e r t - e d  o r i e n t a t i o n .  G r a i n  
e d g e s  at-e t -agged a n d  many c o n t a i n  f i n e  i n c l u s i o n s .  
S u s p e c t  f e l d s p a r  b u t  r e l i e f  d i f f e r e n c e s  n o t  c o n c l u s i v e ,  
n o  t w i n n i n q i ,  n o  cleavaqe. C o a t - s e t -  g r a i n s  u n i a x i a l  ( + I .  
Few s c a t t e r e d  coarse g r a i n s  t o  >I.(:) mm. 

Set- ic i te imica;  40%, a n h e d r a l i f  i b r o u s ,  (. : : : . i l l  t o  0 .  1 m m ,  
g e n e r a l l y  6.05 m m )  , s h r e d d e d ,  f o l i a t e d .  O c c u r  i n  
d i f f CI se d i sc on t i n L I ~  us 1 ame 1 1 ae i p a  t- t i n 9 s s e p  a r a t i n g a n d  
f o r m i n g  a di .  f fuse w i s p y  network:: among q u a r t z  l e n s o i d s .  
C r i n k l e d  by c ros s  f o l d i n g  a n d  h a i t - l i n e  f r a c t u r e s .  P a l e  
g r e e n i s h  a n d  bt-ownish c o l o u t - s ,  wea l i ly  p l e o c h r o i c  
i n d i c a t i n g  some b i o t i t e - g r e e n  m i c a .  

C h l o r i t e ;  15%, a n h e d t - a l ,  (.:C. (31 t o  :.(:).3 m m )  , sl i g h t l y  coarser 
g r a i n e d  t h a n  s e r i c i t e ,  ( g e n e r a l l y  (3.1 m m ) ,  b l a d e d .  
F o r m s  d i f f u s e  l e n s o i d s  among q u a r t z - s e r i c i t e  lamellae. 
C o a t - s e t -  g r a i n s  a s s o c i a t e d  w i t h  c a r b o n a t e  a n d  s u l p h i d e s .  

C a r b o n a t e ;  .::5%, s u b h e d r a l i e u h e d r a l  g r a i n s ,  (to 1.0 m m )  . 
g e n e r a l  ly c l u s t e r - s  o f  s m a l  ler a n h e d r a l  g r a i n s  
a s s o c i a t e d  w i t h  c h l o r i t e  a n d  s u l p h i d e s .  I t-on s t a i n i n g .  

Opaque:  .:::I%, a n h e d t - a l ,  (,<:. 01 t o  0 . 3  m m )  , s h o w s  t e n d e n c y  +or 
c o n c e n t r a t i o n  a l o n g  c e r t a i n  lamellae, a n d  w i t h  
c h l o r i t e .  
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Clbl VA 12083 ( T h i n  s e c t i o n )  

S p o t t e d  q u a r t z ,  set-icite p h y l l i t e / s c h i s t  

Gt-oundmass of f i n e  g r a i n e d  anhed t - a1  q u a r t z  ( a n d  f e l d s p a t - ' 7 )  
s e p a r a t e d  b y  nat-vow l a m i n a e  o f  f o l  i a t e d l c r e n u l a t e d  se t - ic i te .  
T h e  t-e a t-e a b  crn d a n  t c oa t-se g ra i n e d  s u b  h e d  t-a 1 p h e n  oc t-ys t s i f r a g  men t s 
o f  t w i n n e d  f e l d s p a r -  a n d  lesser r o u n d e d  q u a t - t z .  S u p e r i m p o s e d  on 
t h i s  at-e d i f f u s e  c l o t s  o f  c l u s t e r s  o f  v e r y  f i n e  f e l t e d  c h l o r i t e ,  
g t -een  mica, o p a q u e s  ( m a g n e t i t e ) ,  a n d  a s s o c i a t e d  coat-set- c a r b o n a t e  
agg t - e g a t e s .  

S t a i n e d  s l a b  d o e s  n o t  i n d i c a t e  K - f e l d s p a r .  M a g n e t i c .  

PETROGRAPHY 

quat- t z ; 40% 
(a) G r o u n d m a s s ;  a n h e d t - a l ,  (.:::. 0 1  t o  0. 1 m m )  , g e n e r a l l y  
a b o u t  (0 .  05 m m )  
( b )  P h e n o c r y s t s - f r a g m e n t s ;  .:::1%, a n h e d r - a l ,  ( t o  0.2 m m ) ,  
r o u n d e d .  

P l a g i o c l a s e  
( a )  S u s p e c t e d  i n  g r o u n d m a s s ;  b u t  n o t  c o n f i r m e d ;  n o  
t w i n n i n g ,  c leavage or- s e t - i c i t i c  a l t e r a t i o n  o f  
gt-oundmas,s, May b e  t - e c t - y s t a l  1 i z e d  c rn twinned  a n d  v e r y  
s i m i l a r -  t o  q u a t - t z  i n  a p p e a r a n c e .  D i f  f e r - e n c e s  i n  t-el i e f  
t h a t  may h e  p t - e s e n t  are  masC::ed b y  m i n u t e  set-icite 
9 r a i n s .  
i b )  P h e n o c t - y s t s - f r a g m e n t s ;  20%, s u b h e d t - a 1  t o  e u h e d r a l ,  
(.:::(I. 1 to (3.5 m m )  some o f  w h i c h  show s t r o n g  s e r i c i t i c  
cores  b u t  many are  cleat-, v i r t u a l l y  u n a l t e r e d  
( t-ec t-ys t a 1 I i z e d ?  1 

Se t - i c i t e ;  SO%, a n h e d r a l / f  ib t -ous , ,  (.:::.C)l t o  0.2 m m ,  g e n e r a l l y  
( 5 .  05 m m i  ,, aggregates nf foliated gra ins  f o r m  n a r r o w  
d i f f u s e  p a r t i n g s  a l o n g  f o l i a t i o n  a n d  n e t w o r k s  among 
q u a t - t z  - ( f e l d s p a r )  g r o u n d m a s s .  C r i n L : l e d  b y  s m a l l  cross 
f o l d s .  

Z i t -con:  trace; s u b h e d t - a 1  t -ounded,  (:::.(I. 1 m m )  . 
C l o t s : :  10%, mi: . : ture  o f :  

C h l o r i t e ;  fot-ms s m a l l  s e g r e g a t i o n s  o f  coat-set- g r a i n s  a n d  
a g g r e g a t e s  o f  v e r y  f i n e  g r a i n s .  

C a r b o n a t e ;  d i f f u s e  g r a i n s  a n d  coat-set- a g g r e g a t e s .  

Mica ( g r e e n ) ;  v e r y  f i n e  .::.61 t o  .(I2 mm 

O p a q u e s ;  m a g n e t i t e ;  v e r y  f i n e  a n h e d t - a l ,  s m a l l  cluster-s o f  
g t-ai n s  sca. t te r e d  t h  t-oug h o u t  t h e  c l o t s .  



w 
C 1 7 1  VA 12084 ( T h i n  s e c t i o n )  

F o l i a t e d  M e t a d a c i t e l a n d e s i t e  
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E l o n g a t e  g r a i n s  o f  f i n e  f e l d s p a r -  and  lesser- q u a r t z  f o r m  a 
f o l i a t e d  g r o u n d m a s s  w h i c h  streams a r o u n d  i n c l u d e d  coat-set- 
f e l d s p a t -  g r a i n s  a n d  a g g r e g a t e s  a n d  l o c a l l y  c u t s  t h t -ough  i n c l u d e d  
coat-set- g r a i n e d  mixed  m i n e r a l  l e n s o i d s .  T h e  l e n s o i d s  are 
composed  o f  coarse g r a i n e d  f e l d s p a r ,  q u a r t z ,  c h l o r i t e ,  m u s c o v i t e ,  
a n d  s u l p h i d e s .  Ther-e is some l e a c h i n g  o f  s u l p h i d e s .  L a r g e ,  
r o u n d e d ,  p a r t l y  r e s o r b e d  q u a r t z  g t - a i n s  are w i d e l y  s c a t t e r - e d  
th t -ough  t h e  f i n e  f o l i a t e d  g r o u n d m a s s .  

S t a i n e d  t a b l e t  d o e s  n o t  i n d i c a t e  K-fe ldspar - .  N o n m a g n e t i c .  

PETROGRAPHY 

C r y s t a l - l i t h i c  f r a g m e n t s  a n d  l e n s o i d s :  40% 

P l a g i o c l a s e ;  X)%, a n h e d r a l / s u b h e d ~ - a l ,  (.::. 05 t o  :::.I, (3 mm.::: 
g e n e r a l l y  a p p r o x i m a t e l y  6.5 m m )  , t w i n n e d ,  weal:: set-ici te 
a n d  d u s t i n g  o f  a l t e r a t i o n .  T w i n n i n g  i n d i c a t e s  
c o m p o s i t i o n  i n  o l i o g o c l a s e  r a n g e .  S i n g l e  
c r- y s t a 1 s / f t- a 9 men t s a n  d c 1 us t et- 5 o f c t- y s t a 1 s s t t- u n 9 OLI t 
i n  p l a n e  o f  f o l i a t i o n .  Some show r -ounding .  

C h l o r i t e :  .:::5%, anhed t -a1  b l a d e d ,  !.:::.05 t c r  0 . 3  m m )  s h r e d d e d  
a p  p ea t- a n  c e, 
sct 1 ph  i d e  1 e n s a  i d s .  

w i t h q ita t- t z , musc ov i t e, p L ag i oc 1 ase 1 e a c h  e d  

Q u a r t z ;  .::5%, a n h e d t - a l ,  ( t o  1.0 m m ) ,  s t r a i n e d ,  as s i n g l e  
t -ounded ,  coarse,  p a r t i a l l y  r-esot-bed g r a i n s ,  a n d  
a g g r e g a t e s  o f  s m a l  let- g r a i n s  w i t h  a s s o c i a t e d  m u s c o v i t e ,  
l e a c h e d  s u l p h i d e s  ( i r o n - s t a i n e d  c a . v i t i e s )  a n d  
p l a g i o c l a s e  f o r m i n g  l e n s o i d s  o r i e n t e d  p a r a 1  le1 t o  
t ' o l i a t i o n  plane. 

M u s c o v i t e  .:::5%, a n h e d t - a 1  b l a d e d  !.:::. 05 t o  0. 2 m m )  a s s o c i a t e d  
w i t h  q u a r t z ,  l e a c h e d  s u l p h i d e s  a n d  p l a g i o c l a s e  
1 e n s o  i d s .  

Groundmass ;  60% 

, P l a g i o c l a s e ;  45%, a n h e d r - a l  (.:::. 01 t o  ::.. (35 mm g e n e r a l l y  0 .  02  
m m )  g r a d i n g  i n  s i z e  u p  t o  coarser  g r a i n s  i n  l e n s o i d s  
d e s c r i b e d  a b o v e .  

Q u a t - t z ;  .':10%'?, a n h e d t - a l ,  <.:::. 0 1  t o  .:::(I). 65 m m )  , s u s p e c t e d  
b e c a u s e  of d i f f e r e n c e s  o f  re l ief  b e t w e e n  cleat- g r a i n s  
c o m p r i s i n g  g r o u n d m a s s .  N o t  c o n f i r m e d .  

C h l o r i t e ;  .:El(:)%, a n h e d t - a l ,  (.::.(I1 t o  0. 1 m m ) ,  t h i n  p l a t e s  as 
s i n g l e  g r a i n s  a n d  c l u s t e r s  o f  g r a i n s  i n  p l a n e  o f  
f o l i a t i o n .  
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C181 VA 12142 ( P o l i s h e d  t h i n  s e c t i o n )  

Q u a t - t r ,  b i o t i t e ,  s e r i c i t e ,  (K-spat-) s c h i s t / p h y l l i t e  

T h e  t-ocl:: is composed  o f  q u a r t z ,  b i o t i t e ,  lesser set-icite,  m i n o r  
c h l o r i t e  a n d  c l o t s  o f  o p t i c a l l y  c o n t i n u o u s  K - f e l d s p a r .  L a y e r i n g  
results f r o m  r e l a t i v e  c o n c e n t r a t i o n  o f  o n e  o r  m o t - e  o f  t h e s e  
m i n e r a l s  i n t o  s e p a r a t e  l a y e r s  w i t h  f o l i a t i o n  p r o d u c e d  by 
pt-efet-t-ed o r i e n t a t i o n  o f  t h e  e l o n g a t e  a n d  m i c a c e o u s  g r a i n s .  K- 
f e l d s p a r  is c o n c e n t r a t e d  i n  c e r t a i n  b i o t i  t e - r i c h  l a y e r s  as 
o p t i c a l l y  c o n t i n u o u s  masses w h i c h  p o i k i l i t i c a l l y  e n c l o s e  t h e  
micas ( i m p r e g n a t i o n  ' 7 )  ., 
S t a i n e d  t a b l . e t  i n d i c a t e s  s m a l l  masses o f  K - f e l d s p a r .  
N o n m a g n e t i c .  

PETROGRAPHY 

Q u a r t z  ; 3 C ) X  
(a)  g r o u n d m a s s ,  a n h e d r a l ,  (.:::. 0 1  t o  0 .  1 mm, commonly .::. (25 

m m ) ,  e l o n g a t e  g r a i n s  h a v e  a p r e f e r r e d  o r i e n t a t i o n .  
A s s o c i a t e d  w i t h  i n d i v i d u a l  g r a i n s  a n d  c l u s t e r s  of 
g r a i n s  of: b i o t i t e  a n d  set-icite w h i c h  f o r m  s m a l l  
p at- t i n g s , d i 1' f u s e ,  d i sc on  t i n uous s t t- i n g e t - s  a n d  n e  t w o  r I:: s 
s u r r o u n d i n g  c l u s t e r s  o f  q u a r t z  g r a i n s .  Some m i n o r  
a s s o c i a t e d  set-icite f e l d s p a r -  g r a i n s .  
( b i  coat-set- g r a . i n e d  anhed t - a1  ( t o  :::.(I. 2 m m )  as i r r e g u l a r  
v e i n s i s e g t - e g a t i o n s  a s s o c i a t e d  w i t h  o p a q u e s  ( s u l p h i d e s )  
i n  coarser b i o t i  te  l a y e r s .  I m p r e g n a t i o n s  '7 

B i o t i t e ;  35X 
(a) f i n e r  g r o u n d m a s s ,  (.:::.(I1 t o  0.2 m m )  s t r o n g  
f o l i a t i o n ,  fot-ming l a y e r s  mixed  w i t h  lesser set-ici t e ,  
f i n e  g r a n u l a r  f e l d s p a r  (set-icite) , s m a l l  i r r e g u l a r  
g r a n u l a r  q u a r t z  l e n s o i d s  a n d  minor- p o r p h y r o b l a s t s  o f  K- 
f e 1 d sp a t- . 
i b )  coarser purer-  l a y e r s ,  w i d e  bladed, (.::'..(:E5 t o  1.0 

m m )  c ross  f o l i a t e d i f e l t e d .  C o n t a i n s  .::I% m i n u t e  g r a i n s  
p t-od u c  i n g p 1 eoc h ro  i c h a  1 oes . Con t a i n s t::- f e 1 d s p  a r . 
p o r p h y r o b l a s t s  a n d  m i n o r  coarser g r a n u l a r  q u a r t z  
l e n s o i d s .  I m p r e g n a t i o n s  '? 

Ser i c i t e ;  20%,. a n h e d r a l ,  (.:::. 01 toO. ts m m ,  g e n e r a l l y  .:::(I). 1 m m )  , 
f o r m s  f o l i a t e d  i r r e g u l a r  d i f f u s e  s e r i c i t e - r i c h  
m a s s e s / l a y e r s ;  a n d  a s  d i f f u s e  w i s p y  p a r t i n g s  i n  b i o t i t e  
a n d  i n  q u a t - t z - r i c h  l a y e r s .  

c h l o r i t e ;  .:::5%, a n h e d r a l ,  (.:::.(I1 t o  0 .  1 m m )  b l a d e d ,  f e w  small  
f e l t e d  p a t c h e s  i n  b i o t i t e - r i c h  l a y e r s .  

K - f e l d s p a r ;  10%, a n h e d r a l ,  ( t o  several m m )  o p t i c a l l y  
c o n t i n u o u s  masses p o i  I:: i 1 i t  ical  l y  e n c  l o s i n g  micas. 
T r u n c a t e s  f o l i a t i o n .  F e a t u r e l e s s  masses, u n a l t e r e d .  
B i a x i a l  ( - 1 ,  2V::.5(:). I m p r e g n a t i o n s  ? 
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T o u r m a l i n e  ( ' 7 )  ; t race,  m o t t l e d  g r e e n ,  t w i n  s t t - i a t i o n s  o n  
1 ong p t- i s m a  t i c a :.: i s , m a  :.: i mum a b  so t-p t i on p e r p  e n  d i c LI 1 a r 
t o  p o l a r i z e r  d i r e c t i o n  (un1iL:e  micas) 

R e f l e c t e d  l i g h t ;  

O p a q u e s ;  .::5%, a n h e d t - a l ,  ((.01 t o  0 . 5  m m ) ,  i r r e g u l a r ,  f a i r l y  
e v e n l y  d i s s e m i n a t e d  s o m e  t e n d e n c y  +or  a s s o c i a t i o n  w i t h  
q u a r t z  a n d  b i o t i t e .  

I n  a p p r o x i m a t e  order -  o f  a b u n d a n c e  t h e  o p a q u e  m i n e r - a l s  are: 
p y r t - h o t  i te, h e m a t i t e ,  a n d  t races  o f  c h a l c o p y t - i  t e ,  s p h a l e r i t e  
a n d  a t - senopy t - i  te a1 1 a s s o c i a t e d  w i t h  pyt - r -hot i  te. 
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Q u a r t z  , b i o t  i t e ,  set'i c i te,  s c h  i 5 t . 
Composed o f  q u a r t z ,  b i o t i t e ,  s e r i c i t e ,  c a r b o n a t e ,  m i n o r  f e l d s p a r -  
w h i c h  at-e s e g r e g a t e d  i n t o  l a m i n a e  e n r i c h e d  i n  o n e  o r  m o t - e  of 
t h e s e  m i n e r a l s .  T h e  micaceous m i n e r a l s  for-m w i s p y  d i f f u s e  s t r o n g  
f o l i a t e d  l e n s o i d s ,  l a m i n a e  a n d  l a y e r s  o f  v a r i e d  t h i c k n e s s  w h i c h  
show c t - e n u l a t i o n s  b y  cross  f o l d i n g  a n d  f r a c t u r i n g .  T h e  g r a n u l a r  
m i n e r a l s ,  q u a r t z  p t - imar - i ly  a n d  lesser f e l d s p a r  f o r m  l e n s o i d a l  
a g g r e g a t e s  of i t - t - e g u l a r  g r a i n s .  Coarser  q u a t - t z  i n  v e i n s  pa t -a1  le1 
t o  f o l  i a t  i o n s ;  boud i n a g e d .  

S t a i n e d  t a b l e t  s h o w s  n o  K - f e l d s p a r .  N o n m a g n e t i c .  

O p a q u e s  c o n s i s t  o f :  p y r r h o t i t e ,  i l . m e n i t e / s p h e n e ,  h e m a t i t e ,  
c h a l c o p y r i t e  a n d  s p h a l e r - i  te .  

FETROGRAFHY 

Quat-tr;  25%, a n h e d t - a l ,  <.:::. 0 1  t o  O m  1 m m j  , a n d  s e g t - e g a t  i o n s  
w i t h  coat-set- g r a i n s ,  ( t o  :::.0.3 m m ) ,  fo rms  l e n s o i d s  a n d  
b o u d i n a g e d  v e i n s  p a r a l l . e l  t o  f o l i a t i o n .  Most l e n s o i d s  
h a v e  i n t e r s p e r s e d  w i s p y  s e r i c i t e  !lesser- b i o t i t e )  
p at- t i n 95. 

Set-icite: 35%, anhed t - . a l ,  <.:::.(:)l t o  0 . 3  m m ) ,  s t r o n g  f o l i a t e d ,  
p l u m o s e  masses, -Forming th i c l : :  c t - e n u l a t e d  l a y e r s  
composed  o f  numet-ous l a m i n a e  o f  d i f f e r i n g  a v e r a g e  g r a i n  
s i z e  i n  a d j a c e n t  l a m i n a e .  C o a r s e r  g r a i n  s i z e s  are 
a s s o c i a t e d  w i t h  coat-set- g r a i n e d  q u a r t z .  S o m e  nat-t-ow 
i n t e r l a m i n a t i o n s  w i t h  b i o t i t e ,  v e r y  f i n e  g t - anu la t -  
c a r b o n a t e ,  a n d  " d u s t y "  o p a q u e .  C o n t a i n s  minot- 
s e g r e g a t i o n s  o f  mater ia l  ( w i t h  mode t - a t e  t - e l i e f  a n d  v e r y  
l o w  b i r e f t - i n g e n c e )  w h i c h  ct-osses f o l i a t i o n  g i v i n g  t h e  
a p p e a r a n c e  a+ h a v i n g  s o a k e d  into a n d  p a t - t l y  r e p l a c e d  
?; he roc I.:: f a b  t- i c . I mp t-eg n a t  i o n  . 

B i o t i t e ;  X)%, a n h e d t - a l ,  (.:::.(I1 t o  0 .  1 m m ) ,  b l a d e d ,  for -ming  
v e r y  i r t - e g u l a t - ,  f e l t e d ,  d i f f u s e  masses i n  s e t - i c i t i c  
l a y e r s .  A l s o  c o n c e n t r a t e d  a l o n g  l i n e s  o f  d i s l o c a t i o n  i n  
ct-os5 c t - e n u l a t i o n s .  Some a s soc ia t ion  w i t h  t h e  neat-  
i s o t r o p i c  u n i d e n t i f i e d  material d e s c r i b e d  b e l o w .  

C a r b o n a t e ;  ,:::i(:l%, a n h e d t - a l ,  (.:::. 0 1 )  f i n e  g r a n u l a r -  a g g r e g a t e s  
f o r m i n g  n a r r o w  l a m i n a e  b e t w e e n  set-icite a n d  as 
s c a t t e r e d  i r t - e g u l a t -  g r a i n s  a n d  a g g r e g a t e s  o f  g r a i n s .  
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W U n i d e n t i f i e d :  .:::5%, (one of c h l o t - i t e  group'?), l i g h t  brownish 

g r e y  t o  n e a r l y  c l e a r ,  very  i t-regular cont inuous masses 
which sur-t-ound and p a r t l y  t-eplace s e t - i c i t e  and b i o t i t e .  
Very low b i r e f r i n g e n c e ,  mo t t l ed  dat-I:: gt-ey t o  b lack,  
plumose e x t i n c t i o n .  Replaces and p a r t l y  surrounds 
micaceocrs g r a i n s  so t h a t  . f o l i a t i o n  appears t o  pass 
t- i 9 h t t h t-oug h , 

Re f lec ted  l i g h t :  
Opaque; .::l(:i%, anhedt-a1 g r a i n s  ( . : : : . (It1 t o  it-t-egulat- masses :::.1.0 
m m ) .  I n  approximate ot-det- o f  abundance the  opaque m i n e r a l s  
are: pyt-t-hot i te ,  i lmeni telsphene, hemati te,  and 
c h a l c o p y r i t e ,  .::1%, and s p h a l e r i t e .  The l a t t e r -  t w o  
assoc ia ted  w i t h  pyt- t -hot i te.  



? 
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Quat- t z , b i o t  i t e, set- i c i t e  s c h  i st / p h y  1 1 i te. 

St r -ong  f o l i a t e d ;  composed  m a i n l y  o f  q u a r t z ,  b i o t i t e ,  s e r i c i t e  
s e g r e g a t e d  i n t o  l e n s o i d s ,  l a m i n a t i o n s  w i t h  o n e  o r  t w o  o f  t h e  
m i n e r a l s  d o m i n a t i n g .  L e n s o i d s  o f  q u a r t z  o c c u r  i n  p l a n e  of 
f o l i a t i o n  among d i f f u s e ,  w i s p y  b i o t i t e  a n d  set-icite l e n s o i d s ,  
p a r t i n g s  a n d  d i s c o n t i n u o u s  l a m i n a t i o n s .  C r e n u l a t e d  b y  cross 
f o l d i n g  a n d  d i s l o c a t i o n s .  B l a c k  c h l o r i t i c  material  o n  c ros s  
f t-ac t u t -es .  

O p a q u e  m i n e r a l s  p y r i t e  p r e d o m i n a t i n g .  N o n m a q n e t i c .  
S t a i n e d  s l a b  d o e s  n o t  i n d i c a t e  t : : : - fe ldspar .  

PETROGRAPHY 

Q u a t - t z ;  36%. a n h e d r a l ,  (.:::. 0 1  t o  0. 4 m m ,  g e n e r a l  l y  a b o u t  .05 
m m )  , e l o n g a t e  g t - d i n s  w i t h  p t - e f e t - r e d  o r i e n t a t i o n  i n  
p l a n e  o f  f o l i a t i o n .  C o n t i n u o u s  b a n d s  i n  p l a n e  o f  
f o l i a t i o n  b u t  w i t h  s e g r e g a t e d  g r a i n  s i z e s ,  f i n e  a n d  
coarse,  across  t h e  b a n d s .  S u l p h i d e s  are a s s o c i a t e d  
w i t h  coat-ser g r a i n s .  Some a d m i x e d  s e r i c i t e  a n d  
b i o t i t e .  Some q u a r t z  i n  c ros s  f t - a c t u t - e s  a s  w e l l  a s  
v e i n - 1  iC::e laver-s s c t q q e s t s  q u a t - t z  is i n t r o d u c e d .  

Se t - i c i t e ;  40%, a n h e d r a l ,  (.:::.(I1 t o  0 .  1 m m ) .  f i b r o u s  
appea . t -ance  o f  e d g e s  o f  p l a t e s ,  s t r o n g  f o l i a t e d ,  t h i n  
l e n s o i d a l ,  a b u n d a n t  i n t e r g r o w t h  o f  t h i n  l e n s o i d a l  
b i o t i t e .  C r e n u l a t e d .  

B l o t  i te;  25%, a n h e d t - a l ,  I.::. 0 1  t o  ::.(I. 1 m m )  , f i b r o u s  
a p p e a r a n c e  o f  e d g e s  o f  p l a t e s ,  s t r o n g  f o l i a t e d ,  d i f f u s e  
l e n s o i d a l ,  a b u n d a n t l y  i n t e t - g r o w n  w i t h  se r ic i te  
pa r t i n 9 5. 

F e l d s p a r  ( ' 7 ' )  ; T h e r e  may b e  a d m i x e d  f e l d s p a r  I p l a g i o c l a s e )  
w i t h  b i o t i t e - s e r i c i t e  lamellae, n o t  c o n f i r m e d .  

C h l o r i t e ;  .:::10%, a n h e d t - a l ,  (.:::.(I1 t o  .05 m m )  f o r m s  d i f f u s e  
l e n s o i d a l .  p a t c h e s  i n  s e r i c i t e - b i o t i t e  lamellae. 

T o u r m a l i n e  ( ? )  ; tt-ace, s u b h e d t - a 1  p r i s m a t i c ,  p l e o c h r o i c  w i t h  
g r e a t e s t  a b s o r p t i o n  p e t - p e n d i c u l a r  t o  p o l a r i z e r ,  m o t t l e d  
g r - e e n i s h  brown t o  v e r y  l i g h t  b rown ,  s e c o n d  o r d e r -  b l u e  
b i r e f r i n g e n c e ,  ( - )  e l o n g a t i o n .  F I s s o c i a t e d  w i t h  coarse 
q u a r t z  l e n s o i d s  a n d  s u l p h i d e s .  

O p a q u e s ;  .:::5%, a n h e d r a l  t o  e u h e d r a l  , (py t - i  te t o  ::.2 m m )  . 
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'W Q u a r t z ,  c a r b o n a t e ,  s e r i c i t e  ( b i o t i t e )  s c h i s t / p h y l l i t e .  

Composed o f  q u a r t z ,  c a r b o n a t e ,  se r ic i te ,  lesser- b i o t i t e  a n d  
s u l p h i d e s  s e g r e g a t e d  i n t o  l a m i n a e  a n d  l e n s o i d s  d o m i n a t e d  b y  o n e  
ot- t w o  o f  t h e s e  m i n e t - a l s  fot-ming q u a r t z - r i c h ;  set-ici  t e - r i c h ;  
cat- b o n  a t e- b i o t i t e- t- i c h a n d  quat-  t z -c at- b on a t  e - su  1 p h i d e -  r i c h 
l a m i n a e .  T h e  micaceous lamellae show s t r o n g  c r e n u l a t i o n  a n d  some 
d i s l o c a t i o n  b y  c ros s  s t r u c t u r e s .  M a g n e t i c .  

S u l p h i d e s  20%, i n c l u d e  pyt - t -hot i  t e ,  i l m e n i  t e / s p h e n e ,  c h a l c o p y r i t e ,  
s p h a l e r i t e ,  ( h e m a t i t e ) .  

S t a i n e d  t a b l e t  i n d i c a t e s  K - f e l d s p a r  p r e s e n t .  

PETROGHAPHY 

Q u a r t z ;  15%, a n h e d t - a l ,  (.::(I. 1 t o  1:z.l. (2 m m ,  g e n e r a l l y  ( 3 .  1 toO. 2 
m m ) ,  a g g r e g a t e s  o f  g r a i n s  fot-ming l e n s o i d s / l a m i n a e  w i t h  
c a r b o n a t e  a n d  o p a q u e s .  

S e r i c i t e ;  40%, a n h e d r a l ,  f i b t - o u s  ( e d g e s  o f  p l a t e s )  (.:::.Ol t o  
0.5 m m ) ,  f o r m  p l u m o s e  masses, w i t h  d i f f u s e  m a r g i n s ,  
s t r o n g  f o l i a t i o n ;  c r i n k l e d  by  c r o s s  f o l d i n g  a n d  
t-up tut-es. 

B i o t i t e ;  15%, a n h e d t - a l ,  f ibt-acts ( e d g e s  o f  p l a t e s )  <.:::.(31 t o  
0 .  1 m m ) ,  fot-ms nat-row v e r y  i r r e g u l a r -  d i f f u s e  p a r t i n g s  
assoc i a t  e d  w i t h m a  t-g i n s o f  quat-  t z -c a t- b on a. t e - s u  1 p h i d e  
l a y e t - s .  Also as v e r y  i t - t - e g u l a r  d i f  + u s e  p a t c h e s  
assoc i a . t e d  w i t h  s u l p h  i d e s  a n d  m i  c r o g  t-anu lat- s e m i  o p a q u e  
a l t e r a t i o n .  

C a r b o n a t e ;  .:::10%, a n h e d r a l  (.:::.(I1 t o  0.2 m m )  , as a g g r e g a t e s  o f  
g r a i n s  in layers (vein) in plane of foliation 
a s s o c i a t e d  w i t h  q u a r t z  s e g t - e g a t i o n s  a n d  i r t - e g u l a t -  
su l p h  i d e  a g g r e g a t e s  I 

F e l d s p a r  ( t : : : - f e l d s p a r ) ;  5i:,  a n h e d t - a l ,  (.::.C)l t o  .:::.(I5 m m ) ,  
d i f f u s e  s e g r e g a t i o n s ,  ( v e r y  l o w  r e l i e f  a n d  
b i r e f r i n g e n c e ) .  W i t h i n  a n d  c r o s s i n g  f o l i a t i o n  o f  
m i c a c e o u s  l a m i n a e .  V e r y  f i n e  d u s t i n g  o f  a1 t e t - a t i o n .  
S t a i n e d  t a b l e t  i n d i c a t e s  t h i s  material  is K - f e l d s p a r .  

Tout-mal i n e ;  t race,  p r i s m a t i c ,  (0.25 m m )  , p l e o c h r o i c  m o t t l e d  
g r e e n  b rown ,  maximum a b s o t - p t  i o n  p e r p e n d i c u l a r  t o  
p o l a r i z e r .  A s s o c i a t e d  w i t h  s u l p h i d e s ,  q u a r t z  a n d  
c a t- b o n  a t e. 

S p h e n e :  t r ace  
,i 
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Re f lec ted  l i g h t  
Opaque miner-als; 15%, anhedt-a1 (.:::.(31 t o  vet-y it-r-egulat- 
a.ggt-egates t o  severa l  mm) assoc iated w i t h  qua r t z  a n d  
carbonate i n  lensoids,  ( ve ins )  i n  p lane o f  f o l i a t i o n .  

I n  approximate or-der- o f  abundance the  opaque m ine ra l s  are:  
pyt-r-hoti te ,  i lmeni te/sphene, c h a l c o p y r i t e ,  s p h a l e r i t e ,  
(hemat i te )  . 
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Q u a r t z  c h l o r i t e  s c h i s t  ( T h i n  s e c t i o n )  

F t - e d o m i n a n t l y  s t r o n g  f o l i a t e d  c h l o r i t e  c o n t a i n i n g  a b u n d a n t  
se t - ic i  t e  p s e u d o m o r p h s  a f  tet- ( '?) . M o s t ;  p s e u d o m o r p h s  w i t h  
r e l a t i v e l y  u n a 1  t e t - e d  f e a t u r e l e s s  co res  r e m a i n i n g .  A p p e a r s  s i m i l a r  
t o  p l a g i o c l a s e  b u t  w i t h  s l i g h t l y  m o t - e  g r a i n y  a p p e a r a n c e .  
G t -oundmass c o n  t a i n s  d i 5 s e m  i n a  t e d  t-ounded g t-a i n s  of t w i n n e d  
p l a g i o c l a s e  w i t h  n o  a s s o c i a t e d  se r ic i te .  S u l p h i d e  masses. 

C o m p o s i t e  q u a t - t r  v e i n i n g ,  coarse  a n d  f i n e  w i t h  s e g r e g a t i o n s  o f  
coarse  p 1 a5 ioc Z ase. I mp t - e g n a t  i o n s  '7 

F'ETROGRAPHY 

C h l o r i t e :  45%, anhed t -a1  f o l i a t e d  p l u m o s e  masses. C o n t a i n s  
s e t - i c i t e / c l a y  p s e u d o m o r p h s  w i t h  r e l a t i v e l y  u n a 1  tet-ed 
b u t  s l i g h t l y  g r a i n y  cores.  fils0 c o n t a i n s  i n c l u s i o n s  o f  
r o u n d e d  , u n a 1  t e t - ed  , t w i n n e d  p l a g  i oc lase. 

I n c l u s i o n s  i n  c h l o r i t e ;  10% 
( a )  S e r i c i t e i c l a y ;  g t - anu la t -  p s e u d o m o r p h s ,  ( t o  : : : l . i l  m m j ,  
a f  tet- ( ' 7 )  . C o t - e s ;  ( ' 7 )  w i t h  mode t - a t e  re1 i e f ,  d u s t e d  
a l t e f - a t i o n ,  b i a x i a l  I - k j  2V+?5". F e a t u r e l e s s  w i t h  
s l i g h t  g r a i n y  a p p e a r a n c e .  No t w i n n i n g  o r  c o n s p i c u o u s  
c 1 ea.vage 
i b )  P l a g i o c l a s e :  r o u n d e d ,  <.:::.iX t o  m m ) ,  u n a l t e r e d ,  
many g r a i n s  show w e l l  d e v e i o p e d  t w i n n i n g .  

V e i n s ;  35%, q u a r t z  p t - edomina t  i n g ,  minor- p l a g i o c l a s e ,  c a r b o n a t e ,  
c h l o r i t e  w i t h  a s s o c i a t e d  s u l p h i d e s .  

Q u a r t z ;  c o m p o s i t e ,  v e r y  f i n e  g r a i n e d  a n d  coarse  g r -d ined  
c o m p o n e n t s ,  f o r m i n g  t h e  g r o u n d m a s s .  

P l a g i o c l a s e ,  e u h e d t - a l ,  c l u s t e r s  o f  v e r y  coarse g r a i n s ,  
t w i n n i n g  a n d  c l e a v a g e  v i s i b l e .  C u t s  ac ross  t r e n d  of 
v e i n s .  Assoc i a t e d  s u l p h  i d e s .  

S u l p h i d e s ;  w i t h  v e r y  minor- c a r b o n a t e  i n  c r o s s  s t r u c t u r e s  i n  
v e i n s .  

T h e  v e i n s  c o n t a i n  l e n s o i d s  o f  a g g r e g a t e s  o f  f e l d s p a r  g r a i n s  w i t h  
m i n o r  a s s o c i a t e d  c h l o r i t e .  

I 
W 

O p a q u e s  : 10%. 



CZ31 VA 12183 (Thin section) 

Quartz , f e 1 dspar , set- i c i te, b io t i te schist /phy 1 1 i te 

Fine granular groundmass is a mixture of quartz and feldspar- 
(plagioclase) distinguished by differences in relief. Preferred 
orientation of elongate grains. Elongate grains (edges of plates) 
and aggregates of grains of sericite are foliated and form 
discontinuous partings and wispy stringers and networks among the 
quartz-feldspar grains. Contains diffuse clots of foliated 
biotite grains with associated plagioclase, very minor carbonate, 
chlorite and sulphides. 

PETROGRAPHY 

G t-o ct n d mas s 

Quat-tz; 30%, anhedral (.::. 0 1  to .(I5 mm) , scattered lensoids 
composed of coarser grains (0.1 to 0.2 mm). Elongate 
grains with prefer-r-ed orientation. 

Feldspar; 30%, anhedral grains (.<.(I1 to 0 . 5  mm), scattered 
lensoids of coarser grains (to 0 .  1 to (3.2 mm). 
Elongate grains with preferred orientation. 

Chlot-i te; (5%, anhedr-a1 grains, ( ( 3 .  1 to 1.0 mm) bladed, 
foliated and felted aggregates of grains commonly with 
biotite-carbonate clots. 

Sericite; 20%, anhedral, fibrous appearance (edges of 
plates) (.:::.(I1 to 0 .  1 mm), as single grains clusters of 
grains in plane of foliation for-ming diffuse partings 
laminae and irregular networks in quartz-feldspar 
groundmass. Wispy dicont inuous laminae show crinkl ins 
b y  cross folding and ruptures. 

Biotite; 15%, anhedral, f ibrous/bladed appearance, ( .< .Ol  to 
0.2 mm, generally 0.05 to (1). 1 mm) , fol iated/fel ted 
irregular diffuse masses along and crossing plane of 
foliation (in association with cross structures?). 
Contains pleochroic haloes around minute inclusions. 
Flssociated with minor chlorite, carbonate feldspar and 
quartz lensoids. 

Opaque; .::5%, anhedral, (.::. 0 1  to 3 0 .  1 mm) , associated with 
biotite masses and quartz lensoids. 

Veinlets 
Carbonate c r o s s  veinlets. 



C241 Vclr 12186 

Quar t  z , f e 1 d sp a r ( p 1 ag i oc 1 ase an d K- f e 1 d spat- , se r i c i t e 
s c h i s t / p h y l l i t e .  

Groundmass o f  f i n e  quar t z  and fe ldspar .  E longate g r a i n s  w i t h  
p r e f e r r e d  o r i e n t a t i o n  c u t  by i r regu la r -  d i f f u s e  p a r t i n g s  and 
d iscont inuous  networks o f  se t - i c i t e .  Scat te red  coarser  ft-agments 
and c l u s t e r s  o f  fragments forming lenso ids  o f  quar tz ,  p lagiocase, 
E-feldspar,  b i o t i t e ,  carbonate and opaques. 

PETROGRWHY 

G r o LI n d mass 

Quartz; 30%'?; anhedt-al, (.:::.C)l t o  C).C)5 mm) , i r r e g u l a r  g r a i n s  
w i t h  f e l d s p a r  ( p l a g i o c l a s e  ma in l y ) ,  d i s t i n g u i s h e d  one 
from t h e  o t h e r  because o f  r e l i e f ,  comprise t h e  
groundmass. E l  ongate g r a i n s  p r e f  ert-ed o r i e n t a t i o n .  

Fe 1 dspa r ; 25%'? ; 
(a)  P lag ioc lase ;  25%"; anhedral,  (.::.Ol t o  0 .  05 mm) 
i r r e g u l a r  g r a i n s  w i t h  quar tz  comprise the  groundmass. 
E longate g r a i n s  p r e f e r r e d  o r i e n t a t i o n .  E x t i n c t i o n  
angles i n d i c a t e  o l igoc lase /andes ine  range o f  
composi t ion i f  R I  ( + I  
( b )  K-feldspar:  suspected as a r e s u l t  o f  s t a i n i n g  b u t  
n o t  conf i t-med i n  groundmass. 

S e r i c i  te ;  20%, anhedral  , (.:::. C t 1  t o  0 .  2 mm) genera l  l y  .:::. C)5 t o  
0.1 mm) ,  f i b r o u s  appearance (edges o f  p l a t e s ) ,  forms 
d iscont inuous  d i f f u s e  pa r t i ngs ,  wispy laminae and 
networks i n  quar tz  and fe ldspar  groundmass. 

Lensoids o f  coarser  g ra ins ,  20%, c l u s t e r s  o f  g r a i n s  o f :  

P lag ioc lase ;  subhedra l / f ragmenta l ,  ( t o  0.5 m m ) ,  s i n g l e  
g r a i n s  and c l u s t e r s  w i t h  K-feldspar,  quar tz ,  carbonate 
and opaques. 

K-feldspar;  s i m i l a r  i n  appearance t o  untwinned p lag ioc lase ,  
presence con f i rmed  by s ta ined  t a b l e t .  

Quartz; anhedral  g ra ins ,  ( t o  6 . 5  m m ) ,  c l u s t e r s  o f  g ra ins .  

Carbonate; minor amounts, anhed r a l  aggregates, assoc i a t e d  
w i t h  b i o t i t e .  

B i o t i t e ;  d i f f u s e  c l o t s  assoc iated w i t h  carbonate and quar tz .  

Opaques; 5%, main ly  assoc iated w i t h  coat-set- lensoids,  
seg reg  a t  ions. 



C251 VA 12077 ( P o l i s h e d  t h i n  s e c t i o n )  

w I m p r e g n a t e d  q u a r t z ,  f e l d s p a r ,  ser ic i te  p h y l l i t e / s c h i s t .  

S c h i s t o s e  p h y l l  i t  i c  rock:: composed  o f  f i n e  g r a n u l a r  q u a r t z  a n d  
f e l d s p a r  s e g r e g a t i o n s  s e p a r a t e d  by  d i f f u s e  f o l i a t e d  masses of 
s e r i c i t e  s h o w i n g  ct-ink::ing b y  cross f o l d i n g .  Coarse r o u n d e d  
p a r t i a l l y  r e s o r b e d  q u a r t z  g r a i n s  a r e  s c a t t e r e d  t h r o u g h  t h i s  
m a t r i x .  T h i s  p h y l l i t i c  g r o u n d m a s s  a p p e a r s  t o  h a v e  been 
i m p r e g n a t e d  b y  coarse l e n s o i d a l  s e g r e g a t i o n s  of p l a g i o c l a s e ,  K r  
f e l d s p a r ,  c a r b o n a t e ,  se r ic i  te/muscovi te ,  a n d  s u l p h  i d e s .  

PETROGRAPHY 

qua r t z ; 
(a )  Gr-oundmass q u a r t z ;  a n h e d r a l  (.::. (31 t o  6. 1 m m )  Rounded 
p a r t i a l  l y  r e s o r b e d  g r a i n ,  a n h e d r a l  ( t o  >.1.0 m m )  , embedded i n  
g r o u n d m a s s .  
( b )  I n  coarse s e g r e g a t i o n s ,  anhed t - a1  ( t o  >O. 3 m m )  . 
F e 1 d s p a r ; 
(a )  I n  g r o u n d m a s s  a s  f i n e  g r a i n s  as f o r  q u a r t z  ( ( . 01  t o  0. 1 

( b )  I n  c o u r s e  s e g r - e g a t  i o n s ,  coarser  g r a i n s  ( t o  0 . 3  m m )  
m m )  

P l a g i o c l a s e  t w i n n e d  
K - f e l d s p a r  e v i d e n t  i n  s t a i n e d  t a b l e t .  

S e r i c i t e / m u s c o v i t e  
( a )  P a r t i n g s ,  d i f f u s e  l e n s o i d s ,  lamellae e tc  i n  g r o u n d m a s s ;  
( b )  M u s c o v i t e  i n  coarse s e g r e g a t i o n s  l a t h s  (to 0.4 m m )  

C a r b o n a t e ;  I n  coarse s e g r e g a t i o n s  as  a n h e d r a l  g r a i n s  a n d  
c 1 us t e t- o f  g ra i n s  . 

S p h a l e r i t e ;  ( l o w  i r o n ) ,  a n h e d r a l  r o u n d e d  ( t o  0.5 m m )  s i n g l e  
g r a i n s  and clusters of g r a i n s ,  y e 1  l o w i s h  brown colour very  
f i n e  g r a n u l a r  texture, i s o t r o p i c ,  h i g h  ( + I  relief,  c o n t a i n s  
b l e b s  o f  c h a l c o p y r i t e .  

R e f l e c t e d  l i g h t .  

T h e  o p a q u e  m i n e r a l s ,  i n  a p p r o x i m a t e  o r d e r  o f  a b u n d a n c e  i n c l u d e :  
p y r i t e ,  g a l e n a ,  s p h a l e r i t e ,  c h a l c o p y r i t e .  
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F'E?tt-C)gt-.aphic d e s c r i p t i o n s  h a v e  b e e n  c o m p l e t e d  for-. a s u i t e  o f  24 
t h i n  s e c t i o n s  ot- p o l i s h e d  t h i n  s e c t i o n s ; .  I n  s u p p o r t  o f  
d e s c r i p t i o n s  t w o  sets of l b  p h o t o m i c r o g r a p h s  e a c h  at-e i n c l u d e d .  
T h e s e  w e t - e  n o t  speciiically t - e q u e s t e d  t h e t - e + o t - e ,  o n l y  a bas i c  
$50. 00 c h a t - q e  w a s  made t o  covet- d i r e c t  p h o t o g r a p h i c ,  p i c k  LIP a n d  
d e l  ivet-y c o s t s .  

T h e  t-esi-tlts o i  t h e  p e t t - o g t - a p h i c  a n a l y s e s  at-e as f o l i o w - , :  
Q u a r t z  se t - ic i te  s c h i s t / p h y l l i t e  is t h e  most common t-ocC:: t y p e  i n  
t h e  su i te .  T h e s e  r o c k s  at-e, i n  qenet-a] . ,  c o m p o s e d  OS: a v e r y  f i n e  
q r - . g i - i . n d , ~ , ~ . ~ ~  of qci.5.t-t~: i..af-. qci.at-.tz and i~+idsps . r - .  j which A = s e g  t-e?ated 
:ntu lamellae nt- l e n s o i d z  by d i f f u s e  d i s c a n t i n u o L ! s  tsi i a . t e d  
l a m i n a t i o n s ,  i e n s o i d s ,  p a r t i n g s  o r  netwot-1::s a i  s e r i c i t e  w i t h  
v a r i e d  b i a t  i t e  and c h l o r i t e  c o n t e n t .  Sca. t te t -ed  t h r o u g h o u t  t h e  
g t - o u n d m a s s  o f  many af t h e s e  s p e c i m e n s  i.t-0i-n t h i s  gr-oup a re  i a r - q e  
r-ounded q r - d i n s  OS: p a r t i a l l y  t - e s o r b e d  q u a r t z  a n d  s i n g l e  ot- 
l e n s o i d a l  c l u s t e r - s  o f  f e l d s p a r -  c t - y s t a l s / f ~ ~ a g m e n t s  b o t h  o f  w h i c h  
at-e p r o b a b l y  t - e l i c s  a i  fat-met- f e l s i c  c t - y s t a l  t u f f / l i t h i c  t u f f  = 

w 

T h i s .  ~ ~ [ i t e  i n c l u d e s  s a m p l e s  # HG 093i:iS, iI>7U, 15, Ib*,  24*, z<Itu:: 
(JA 1.2i>4i:!-~, b'A 121.T&,1 27, 72, ()A 122<'!9+, I?+, i5*, I&,+-, 17*, 
la*, 24 a n d  3' '  i b * .  

N a t c  * i n d i c a t e s  p h a t o m i c r o g r a p h .  

A g t - a d a t i a n  t h r o u g h  m e t a m o r p h i s m  f r o m  c r y s t a l  l i t h i c  t u f f  t o  
q u a r t z - f e l d s p a r -  set-ic*ite s c h i s t / p h y l l i t e  is s h o w n  b y  s a m p l e s  FIG 
(:)Q3i:)7*, 1&*, 24+; VA 12i:14()*, VFt 12218*, 2b+. 

D i f f u s e  f i n e  f e l t e d  c l o t s  of b i o t i t e  c o m m o n l y  c o n t a i n i n g  coat-set- 
c lus te rs  of c h l o r i t e - s e r i c i  t e i m u s c a v i  t e - a m p h i b o l e - b i o t i  te- 
q u a r t z - c a r b o n a t e  a n d  s u l p h i d e s  at-e s c a t t e r e d  t h o u g h o u t  t h e  rock: 
m a t r i x  f o l l o w i n g  f o l i a t i o n  o r  c o n c e n t r a t e d  i n  t h e  v i c i n i t y  o f  
ct-oss f o l d i n g  o r  d i s l o c a t i o n .  Some o f  t h e s e  c l o t s  may t - e p t - e s e n t  
f o r m e r -  l i t h i c  f t -agmentss  b u t  t e n d e n c y  f o r  c o n c e n t r a t i o n  a t  CPOSS 

s t r u c t u r e s  s u g g e s t s  i n t r o d u c t i o n  ot- m i g t - a t  i o n  o f  material .  T h e s e  
c l o t s  occur i n  many s a m p l e s  o f  t h e  su i t e  b u t  a r e  i l l u s t r a t e d  i n  
p h o t o m i c r o g r a p h s  AG (:)?307, 24, 52; VA 12190, 98; V A  122(:)?, 12, 

W 14, 15. 



5'. Clemmet- P a g e  2 S e p t .  5, 1989 

TI-iet-e at-e s c a t t e r e d  i t - r e g u l a r  b u t  o p t i c a l l y  c a n t  i n u o u s  masses o f  
s e v e r - a i  m m  oi: p l a g i o c l a s e ,  t : : : - fe ldspar ,  c h l o r i t e  a n d  a n  
un d e  t e t m  i n e d  i. s o t  r-op i t mat et- i a 1 wh i c h p a  i I:: i 1 i t i t a l 1 y en c 1 o s e s  
f o l i a t e d  g r o u n d m a s s  m i n e r a l s .  T h e  o r i g i n  o f  t h i s  mater ia l  is n o t  
1::nown b u t  i m p r e g n a t i o n  is p r o b a b l e .  T h e s e  masses o r  i n t e r s t i t i a l  
c l o t s  at-e i l l u s t t - a t e d  b y  p h o t o m i c t - o g r a p h s  PIG 09316, 52: VA 12216. 

Ut t h i s  s a m e  s u i t e  a. number- o f  s a m p l e s  i n c l u d i n g  some w i t h  q u a r t z  
"eyes": h a v e  q u a t - t z - r i c h  g r o u n d m a s s e s  w i t h  1 i t t  l e  o r  n o  f e l d s p a r .  
ThiE. suggests e i t h e r -  am i n i t i a l l y  q u a r t z  r i c h  rock: or m o r e  l i k e l y  
i n t r o d u c t i o n  o f  s i l i c a  d u r i n g  m e t a m o r p h i s m  w i t h  a l t e r e d .  r e p l a c e d  
f e l d s p a r s  p r o d u c i n g  se t - ic i  t i c  lamellae. S a m p l e s :  AG 093i:,3, 15, 
. L e t ~ ~ *  : va 12 136 ~ 72 ~ 

7 _- 

V e i n i n g  a l o n g  a n d  act-mzis f o l i a t i o n  b y  coat-set- g r a i n e d  q u a r t z ,  
c a r b o n a t e ,  s o m e  f e l d s p a r  a n d  s u l p h i d e s  is common.  T h e s e  v e i n s  
ar-e d i s t o t - t e d  across  f o l i a t i o n  a n d  f o r m  l e n s o i d s  ot- b o u d i n s  i n  
t h e  p i a n e  o f  f o l i a t i o n .  

i n  50ffie rack5 b i o t i t e  p r e d o m i n a t e s  over- se t - ic i te  t o  f o r m  b i o t i t e  
s c h i s t .  P h o t o m i c r o g r a p h :  V A  1223.2, 22. 

- s t i l l  a t h e r s  c h l o r i t e  is t h e  d o m i n a n t  m a f i c .  Sampler ; :  V A  i2152*-; 
:.::A j, -:>3 '7 1 

I wo samp le5 + o r - m  black:: " c a t - b o n a c e o u s "  a p p e a r i n g  s c h i s t s / p h y l  I i t e  
a n d  may r - e p r e s e n t  former-  i n t r a v o l c a n i c  s e d i m e n t a r y  rocks. 
Sa.mFlc5;:: v& 1219(::1*,, 1z2iil*c. 

i L i  n 

- 'W 

No p l u t o n i c  t-ncks sr rocks o f  p r o b a b l e  p l u t o n i c  o t - i g i n  w e r e  
a b s e r v e d  i n  t h i s  s ~ ! . i t e  o f  s a m p l e s .  

K.E.  N o r t h c o t e  F h . D . ,  F .Eng.  



Falconbridge 3 #8393 #D)D86 - / 6  U O ~ ~ O -  
E 1 1  4G 09303 (Polished thin section) 
Quart z se r i c i t e, b i o t i t e, ch 1 o r  i t e sc h i s t / p h y 1 1 i t e. 

Thin laminated schist/phyllite composed of quartz, foliated 
sericite, biotite, chlorite. The r-ock forming minerals are 
segregated into laminae or lensoids with one or two minerals 
predominating. Few scattered partly resorbed quartz " e y e s " .  

Superimposed OR this schistose framework are lavers/lensoids of 
coarser qrained quartz, biotite, chlorite and sulphides. 

Nonmagnetic 

Stained slab indicates no K-feldspar. 

Opaque minerals in approximate order of abundance include: 
pyrite, chalcopyrite, pyrrhotite, sphalerite, galena, ilmenite 
(leucoxenel . 
Transmitted light 
G r D u n d mass : 7 0 % 

Quartz: 25%, anhedral, (.::.01 to .05, grading to coarser 
segregations), as aggregates of grains forming diffuse 
layers and lensoids in a foliated sericite-chlorite- 
biotite network. Some layers very dif+use mixed with 
set-icite, has appearance of impregnation. Although 
there is masking by chlorite and sericite there are no 
differences in relief to indicate plagioclase. 

Quartz eyes, .::1%, anhedral, (: : . l .C) m m > ,  rounded, partially 
resorbed with diffuse margins and granular texture 
locally. 

Sericite; 25%, anhedral/f i b r o u s  (edqes of platy grains lying 
in plane of foliation) ((.01 to 0 . 2  mm, generally 0.1 
mm) . Forms main groundmass as foliated laminae; 
diffuse, wispy partings/networks around quartz 
lensoids. Weak crinkling by cross folding. 

Biotite; .<15%, anhedral/f ibt-ous (edges o f  platy grains lying 
in plane of foliation) (.:::.C)I to 0.2 mm, generally 0.1 
mm). Forms diffuse clots, mottled colour because of 
alteration. Associated with coarser segregations o f  
quartz, chlorite, coat-set- biotite and sulphides. 

Chlorite; .<10%, anhedral/f ibrous (edges of platy grains in 
plane of foliation) ((.01 to 0.2 mm; generally 0.1 mrn);. 
hssociated with biotite clots, diffuse. Grades to 
c oa t-se r seg rega t i ons . 



C 11 AG 09303 C o n t i n u e d  
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S e g r e g a t i o n s :  3 C ) X  

B i o t i t e ;  5%, a n h e d t - a l ,  ( t o  0 . 2  m m ) ,  b l a d e d ,  w e a k l y  
f e l t e d / f o l i a t e d ,  w i t h  coa r se r  q u a r t z ,  s u l p h i d e s  a n d  
w i t h  f i n e r -  c h l o r i t e - b i o t i t e  c l o t s .  

C h l o r i t e ; ;  10%. a n h e d r a l ,  ( t o  1.5 m m ) ,  b l a d e d ,  f o l i a t e d ,  
a s s o c i a t e d  w i t h  coat-set- q u a r t z ,  b i o t i t e  a n d  s u l p h i d e s .  

( a )  ?: .:::1%, a n h e d r a l  (masses, 2+ m m )  d i f f u s e  i n t e r s t i t i a l ,  
l i g h t  brown,  h i .gh  ( + I  r e l i e f ?  i s o t r o p i c .  

.- ( b )  :.' ; .::l%? a n h e d r a l / s u b h e d r a l ,  ( C l . C ) 2  t o  0. 1 m m )  , 
i s o t r o p i c ,  v e r y  h i g h  ( + I  r e l i e f .  

Q u a r t z ;  .:::l(X, a n h e d r a l  (.::. 0 5  to :::.(I. 5 m m )  , f o r m i n g  l e n s o i d a l  
a g g r e g a t e s  o f  g r a i n s ,  w i t h  b i o t i t e ,  c h l o r i t e ,  
s u l p h i d e s ,  l y i n g  i n  p l a n e  o f  ' f o l i a t i o n .  

R e f l e c t e d  l i g h t ;  .::lc:)% 

Opaque  m i n e r a l s ;  less t h a n  iC)X, a n h e d r a l / s u b h e d r a l  c.:::.c)l t o  3 .  0 + 
mmi, a g g r e g a t e s  o i  g r a i n s .  

C a ! 
(SI coarser  g r a i n s  a s s o c i a t e d  w i t h  q u a r t z - S i o t  i t e - c h l o r i  te  
s e g t - e g a t  i o n s .  

f i n e  r g t-a i n s d i s s e m  i n a t e d  t h t-oug h ou t g t-oun d m a s s  

U I n  a p p r o x i m a t e  o r d e r -  o f  a b u n d a n c e  t h e  r u l p h i d e s  i n c l u d e :  
11 F y r i t e ,  e u h e d r - a l i s u b h e d r a l  ( t o  >I m m )  a g g r e g a t e  g r a i n s  t o  
severa l  m m .  
21 C h a l c o p y r i t e ,  a n h e d r a l ,  (.02 :.: 0.2 m m )  , w i t h  g a l e n a ,  
m a r g i n  o f  p y r i t e .  I s o l a t e d  g r a i n  i n  g a n g c t e , c u t  by 
p y r t - h o t  i te. 
31 P y r r h o t i t e ,  a n h e d t - a l ,  ((l.15 m m ) ,  a s s o c i a t e d  w i t h  g a l e n a  
i n  pyrite. 
41 S p h a l e r i t e ,  a n h e d t - a l ,  ( t o  0 . 3  m m )  i t - r e g u l a r  i n t e r g r o w t h s  
w i t h  p y r i t e .  
51 G a l e n a ,  a n h e d r a l ,  0.3 mm, i s o l a t e d  g t - d i n  i n  g a n g u e  a n d  i n  
pyt- i  te. 

I 1 men i t e ( 1 eiic ox e n  e ) 
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f21 AG 09307 ( T h i n  s e c t i o n )  m P e 6  - / B  8 0 ~ 0 ~  
F e l d s p a r ,  q u a r t z ,  mica, s e r i c i  t e  s c h i s t / p h y l l  i t e  ( F e l s i c  c r y s t a l  
tL!ff 1 .  

Groundmass  o f  f e l d s p a r  a n d  q u a r t z  i n  d i f f u s e  f o l i a t e d  d i f f u s e  
micas a n d  se r ic i te  p a r t i n g s ,  l a m i n a e .  C o n t a i n s  d i f f u s e  weaker 
f o l i a t e d  c l o t s  o f  micas,  c h l o r i t e ,  c a r b o n a t e  w i t h  f o l i a t i o n  
p r o d u c i n g  i n t e r n a l  l e n s o i d a l  s h a p e s .  F o r m e r  l i t h i c  f r a g m e n t s ?  
C h l o r i t e  c l o t s  may b e  m a f i c  c r y s t a l / f r a g m e n t  r e m n a n t s .  
Metamorphism/deformation is too f a t -  a d v a n c e d  t o  be d e f i n i t i v e  
a b o u t  l i t h i c  a n d  m a f i c  f r a g m e n t s .  R e s o r b e d  q u a r t z  " eyes"  are  
c o n s p i c u o u s .  

S t a i n e d  s l a b ,  t:::-feldspar- s t a i n  i n  f t - a c t u r e s .  Weak d i f f u s e  s t a i n  
( ' 7 ' )  i n  g r o u n d m a s s .  G r o u n d m a s s  e t c h e d  i n d i c a t i n g  p l a g i o c l a s e  
c o n  t e n t .  

T r a n s m i t t e d  1 i g h t  
Groundmass ;  a n d  d i f f u s e  c l o t s  a l o n g  f o l i a t i o n  80% 

F e l d s p a r ;  20%. a n h e d t - a l ,  (.:::.C)l t o  0 .2  m m ,  g e n e r a l l y  0.05 to  
0.1 m m ) ,  e l o n g a t e  g r a i n s  o r i e n t e d  i n  p l a n e  of 
f o l i a t i o n .  D i f f e r e n c e s  i n  r e l i e f ,  ( . < q u a r t z )  
d i s t i n g u i s h e s  f r o m  q u a r t z .  
S t a i n e d  s l a b  e t c h e d  gt-ouncimass a n d  some a l t e r a t i o n  o f  
q r a i n s  a l s o  i n d i c a t e s  f e l d s p a r  c o n t e n t .  S c a t t e r e d .  
coat-set- g r a i n s ,  ( t o  0.3 m m )  some associa . ted w i t h  
i t - r e g u  1 a r  d i f f u s e  b i o  t i t e - c h  1 o r  i te c 1 o t s. 

Q u a r t z ;  ( a )  20%, a n h e d r a l ,  (.(:)I t o  6.2 m m ,  g e n e r a l l y  0 .05  t o  
0.1 m m ) .  E l o n g a t e  g r a i n s  i n  p l a n e  o f  f o l i a t i o n .  
R e l i e f  :> f e l d s p a r .  

* Q u a r t z  " e y e s "  (b )  .::1%, anhed t -a1  r o u n d e d ,  ( t o  1.5 m m ) .  
p a r t  i a 1 1 y r e s o r b e d  , d i f f u s e  m a  r g  i n s . 

Ser i c i t e ;  15%, a n h e d r a l ,  ( . c : . C ) l  t o  (3.2 m m ,  g e n e r a l l y  ( 0 .  1 
m m ) ,  t - agged / f  i b r o u s  !edges of  p l a t y  g t - a i n s  i n  p l a n e  o f  
f o l i a t i o n ) .  D i f f u s e  p a r t i n g s ,  l e n s o i d s ,  n e t w o r k s  
a r o u n  d p 1 a g  i oc 1 a s e - q  ua r t z g ra i n s i n g r o u n  d m a s s  . 
A s s o c i a t e d  c h l o r i t e .  Weak:: w a r p i n g  o f  f o l i a t i o n  by cross 
+ o l d i n g .  .Also as c l u s t e r s  o f  g r a i n s  a s s o c i a t e d  w i t h  
b i o  t i t e-ch 1 o r  i t e - c a r b o n a t  e c 1 o t  s. 

B i o t i t e ;  25%, a n h e d r a l  p l a t y ,  (.::.01 t o  0.1 m m ) ,  v e r y  
i r r e g  u 1 a r g r a i n 5 .  

(a) B r i g h t  g r e e n  p l e o c h r - o i c  
( b )  Et-ownish g r e e n  p l e o c h r o i c  
c l u s t e r s  of g r a i n s  w i t h  c h l o r i t e  a n d  c a r b o n a t e  f o r m i n g  
d i f f u s e  c l o t s  i n  g r o u n d m a s s .  



C21 Continued 

Chlot-it=; .<5%, anhedral, (to (3.2 mm), bladed foliated 
producing fairly pure ragged clots with some carbonate. 
Former maf ic fragment5/crystals . 

Actinolite/tremolite; .::.::5%, anhedral, (.<.(I1 to 0.3 mm) 
pleochroic pale green/yellowish green, 
acicular/prismatic, inclined extinction. 

Zircon; t r a c e  

Opaques; (5%. anhedral, (.::. 0 1  to 0.3 mm) , disseminated 
t h roug h mat r i :.: . 

S eg reg a t i on s : 
(a) Quartz; (5%, anhedral, (to 0.4 mm), very irregular 

aggregates, associated with minor: 

( b )  Carbonate-mica: .::5%, anhedral (.:::. 0 1  to 0 . 3  mmi , forming 
diffuse aggr-ega%e clots with chlorite and green mica 
(to several mm) along foliation. 

Veinlets 
Carbonate and K-feldspar (confirmed b y  staining) 
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C 3 7  AG 09515 ( P o l i s h e d  t h i n  s e c t i o n )  A / D D 8 6 - ) 9  7 7 , Z S h  
Q u a  r t z -se r i c i t e sc h i s t / p h y 1 1 i t e 

Q u a r t z  r i c h - s e r i c i  t e  s c h i s t / p h y l l  i t e  w i t h  f i n e  q u a r t z  g r a i n s  i n  
g r o u n d m a s s  i n t e r m i x e d  a n d  i n t e r l a m i n a t e d  w i t h  f o l i a t e d  ser ic i te .  
N o  c o n s p i c u l o u s  f e l d s p a r s  i n  t h e  g r o u n d m a s s .  C o n t a i n s  w i d e l y  
s c a t t e r e d  s u b  a n  g u 1 a r / s u b  r o w  d e d q u a  t- t z 
1 a m i n a t e d /  1 e n s o  i d a l  s e g  r e g a t  i o n s  o f  coat-set- g r a i n e d  c h  l o r  i t e,  
q u a r t z  a n d  lesser b i o t i t e  w h i c h  c o n t a i n  t h e  coarser  a n d  more 
a b u n d a n t  s u l p h i d e s  a n d  ox i d e s  pyt - i  te ,  p y r r h o t i t e ,  s p h a l e r i t e ,  
g a l e n a ,  c h a l c o p y r i t e ,  i l m e n i t e .  

e y e s  . Con t a i n s 

S t a i n e d  s l a b  d o e s  n o t  i n d i c a t e  s t a i n e d  K - f e l d s p a r  o r  e t c h e d  
p lagioc lase. N o n m a g n e t i c .  

T r a n s m i t t e d  l i g h t  
G r o u n d m a s s  : 

Q u a r t z ;  40%, a n h e d t - a l ,  (.:::.01 t o  0 .  1, g e n e r a l l y  .:::.(E m m j ,  
e l o n g a t e  g r a i n s  w i t h  p r e f e r r e d  o r i e n t a t i o n ,  l e n s o i d s ,  
d i s c o n t i n u o u s  l a m i n a e .  

Set-icite; 35%. a n h e d r a l ,  (.::.(I1 t o  (3. 1 , g e n e r a l l y  .:::.05 m m ) ,  
- F i b r o u s  ( e d g e s  o f  p l a t y  f o l i a t e d  g r a i n s ) ?  f o r m  d i f f u s e  
d i s c o n t i n u o u s  p a r t i n g s i n e t w o r k s  among q u a t - t z  l e n s o i d s .  

Also as  f e l t e d  d i f f u s e  l a m i n a e / d i s c o n t i n u o u s  c l o t s  .of 
a l m c ? s t  p u r e  set-icite w h i c h  a r e  communly boiunded b y  
f o l i a t e d  s e r i c i t e .  

B i o t i t e ;  .:::5%, a n h e d r a l ,  (.:::.(:)I t o  (3. 1 m m ,  g e n e r a l l y  .<.(E m m )  
d i f f u s e  w i s p y  p a r t i n g s .  C u t t i n g  across s e r i c i t e  q u a r t z  
l a m i n a e  l e a d i n g  i n t o  coarse b i o t i t e  c h l o r i t e - q u a r t z  
siz g r e g  a t i o n  s . 

Ft-agmen ts; .<5% 

Q u a r t z  " e y e 5 " ;  .::.:::1%, a n h e d t - a l ,  ( t o  0 .  4 mm) r o u n d e d ,  
r e s o r b e d .  

7'-  "I .:zl%, a n h e d r a l ,  (0.7 m m )  i s o t r o p i c ,  h i g h  ( + I  r e l i e f ,  
d i f f u s e  o u t l i n e .  R b u n d a n t  i n c l u s i o n s ,  se ic i te  a n d  
( r u t  i le'?)' 

?; associated w i t h  y e l l o w  o r a n g e  p l e o c h r o i c ,  l o w  r e l i e f ,  
l o w  b i r e f r i n g e n c e .  

.?; l i g h t  b rown ,  n o n p l e o c h r o i c ,  moderate re l ief ,  l o w  o rde t -  
mot t 1 e d  e :.: t i n c t i on .  

r 
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C31 C o n t i n u e d  

S e g r e g a t  i o n s  10% 

Q u a r t z :  i:5%, a n n e d t - a l ,  ( t o  0. 1 m m )  , 
(a)  a g g r e g a t e s  of i r r e g u l a r  g r a i n s  f o r m i n g  s m a l l  
l e n s o i d s  s l i g h t l y  coat-=er g r a i n e d  t h a n  q u a r t z - r i c h  
m a t r i x  a n d  : ( b j  a n h e d r a l ,  ( t o  1 . U +  m m )  a s s o c i a t e d  w i - t h  
c oa rse c h 1 o t- i t e/ c 1 i n oc h 1 ore ) 

C h i o t - i t e / c l i n o c i o r e  .::10%, anhed t -a1  ( t o  0 . 2  m m )  b r o a d  b l a d e d ,  
p l u m o s e  f o l i a t e d / w e a k  f e l t e d ,  c u t  b y  s e r i c i t i c  
p a r t  i n J 5. 

R e f l e c t e d  l i g h t  

Opaques; .:::EX, a n h e d r a l ,  (.:::.(31 t o  ;:.l.C) m m )  s i n g l e  g r a i n s  and 
a g g r e g a t e s .  More a b u n d a n t  w i t h  coat-se g r a i n  s i z e s  
a s s o c i a t e d  w i t h  c h l o r i t i c  c l o t s .  I n  a p p r o x i m a t e  o r d e r  
o f  a b u n d a n c e  t h e s e  i n c l u d e :  

F y r i  t E ,  e u h e d t - a l / s u b h e d r a l ,  ( t o  ;:.l. (3 mm! , a g g r e g a t e s  o+ 
g r a i n s  t o  s e v e r a l  mm.  

F y r r - h o t  i te: a n h e d r a l ,  ((1). 2 m m )  
S p a h l e t - i t E ,  a n h e d r a l ,  ((l.25 m m )  , a s s o c i a t e d  w i t h  p y r i t e ,  

p y r r h o t i t e ,  g a l e n a .  
Galena . :  a n h e d t - a l ,  ( t o  0.15 m m j ,  a s s o c i a t e d  w i t h  p y r i t e ,  

s p h a l e t - i  te ,  p y r r h o t i t e .  
C h a l c o p y r i t e  
I lmen i t e  
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C41 AG 0 9 Z l e  ( P o l i s h e d  t h i n  s e c t i o n )  D D  B6 - 1 9 96. gD/h 
Q u a r t z  f e l d s p a r  set-ici  t e  s c h i s t / p h y l l  its. 

Groundmass ,  v e r y  f i n e  gt-a. ined q u a r t z  a n d  f e l d s p a r ,  w e a k  l a y e r i n g  
by f o l i a t e d  p a r t i n g s ,  l e n s o i d s ,  d i f f u . = e  n e t w o r k s  of set-icite. 
W i d e l y  s c a t t e r - e d  p a r t l y  r e s o r b e d  si-tat-tz "eves" .  D i f f u s e  d a r k  
s p o t r  i n  h a n d  s p e c i m e n  a re  composed  o f  a n  i n t e r s t i t i a l ,  
i s o t r o p i c ,  m i n e r a l  w h i c h  enc loses  q u a r t z ,  f e l d s p a r  a n d  se r ic i te  
w h i c h  r e t a i n  e x t e r n a l  f o l i a t i o n  d i r e c t i o n .  When e t c h e d  t h e  
i s o t r o p i c  miner-a1 f o r m s  a w h i t e  c l a y .  I n  a d d i t i o n  t h e r e  are  
s e g  r e g  a t  i on s o f  c oa t-ser g ra i n  e d  f t-esh a p p e a r  i ng qua t -  t z , b i o t i t e, 
c h l o r i t e  ( c l i n o c h l a t - e )  a n d  s u l p h i d e s  f o r m i n g  l e n s o i d s .  
S t a i n e d  s l a b  i n d i c a t e s  n o  \ < - f e l d s p a r  b u t  e t c h i n g  of g r o u n d m a s s  
i n d i c a t e s  s i g n i f i c a n t  a m o u n t s  o f  p l a g i o c l a s e .  N o n m a g n e t i c .  

Opaque  m i n e r a l s  i n c l u d e  p y r i t e ,  i l m e n i t e l s p h e n e .  

T t - a n s r n i t t e d  l i g h t :  
Groundmass :  65% 

Ser ic i te ;  20%, a n h e d t - a l ,  (.:::.(31 t o  0.2 m m ,  g e n e r a l l y  .::(I. 1 
m m )  , f i b r o u s  ( e d g e s  o f  f o l i a t e d  p l a t e s )  f o r m i n g  d i f f u s e  
p a t - t i n g s / ' d i s c o n t i n u o u s  netwot-1::s among 
quat-  t z / p 1 a g  i oc 1 ase g ra i n s  . 

Q u a r t z ;  15%, anhedr -a1  (.:::. 0 1  t o  (3. 1 m m )  , i r r e g u l a r -  g r a i n s ,  
c l ea r ,  u n a l t e r e d ,  s l i g h t  d i f f e r e n c e  i n  t - e l i p f  a= . 
c o m p a r e d  t o  p l a g i o c l a s e .  

4 u a r t z  " e y e 3 . " ;  .::1%, a n h e d r - a l ,  ( t o  ::.2 mmi, r o u n d e d  d i i f u s e  
p at- t i a 1 1 y t-eso r-b e d  . I' n i b b 1 e d  m a  t y  i n s 

P l a g i o c l a s e ;  10%?; a n h e d t - a l ,  (.::.(I1 t o  0 .  1 m m )  , i t - r e g u l a t -  
g r a i n s ,  n o t  c o n s p i c u o u s ,  s l i g h t  d i f f e r e n c e  of re1,ie-f as 
c o m p a r e d  t o  q 'ua t - tz ,  v e r y  w e a k  a1 tet-ation. Untwinr ied .  

Chlorite: 15%, a n h e d t - a l ,  (.:::.01 t o  0.2 m m )  i n t e r s t i t i a l  m a s s e s  
a n d  f i b r o u s i f o l  i a t e d  a p p e a r a n c e  s i m i l a r  ta ser ic i te .  

B i o t i t e ;  lO%, a n h e d t - a l ,  ((.(I1 t o  0 . 2  m m ) ,  d i f f u s e  masses 
g r a d i n g  o u t w a r d s  f r o m  coarser s e g t - e g a t  i o n s .  

R u t i l e ;  .::I%, clusters of e l o n g a t e  c r y s t a l s .  

S p h e n e ;  .::1%, g r - a n u l e s ,  h i g h  b i r e f r i n g e n c e ,  h i g h  r e l i e f .  

S e g r e g a t i o n s :  1C)X 

Q u a r t z ;  5%. a n h e d t - a l ,  ( t o  0 . 5  m m ) ,  as a g g r e g a t e s  o f  g r a i n s  
ot- i n  c o m b i n a t i o n  w i t h  c h l o r i t e  ( c l i n o c h l o r e )  b i o t i t e ,  
a n d  s u l p h i d e s .  
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C41 C o n t i n u e d  

C h l o r i t e i c l i n o c h l o r e :  .::5%, a n h e d t - a l ,  ( t o  (3.2 m m ) ,  b l a d e d ,  
f o l i a t e d  t o  w e a k l y  f e l t e d ,  as f o r  b i o t i t e  g r a d e s  o u t  
i n t o  f i n e r  c h l o r i t i c  n e t w o r k s  i n  g e n e r a l  g r o u n d m a s s .  

B i o t i t e ;  .:157!, b l a d e d ,  ( t o  0.3 m m i  , f e l t e d / f o l i a t e d  g r a d e s  
o u t w a r d s  d i f f u s e l y  as f i n e r  g r a i n s  i n t o  g r o u n d m a s s .  

O p a q u e s ;  See R e f l e c t e d  l i g h t  s e c t i o n .  

F r a g m e n t s ;  10% 

Quat- tz ;  li3%7 a n h e d r a l  ( t o  ( 3 .  6 m m )  , s u b a n g u l a r  p a r t l y  
r e s o r b e d ?  f o l i a t i o n  streams a r o u n d  i t  i n  a l e n s o i d a l  f o r m  
w i t h  c h l o r i t e ,  q u a r t z  s e r i c i t e  p a c k e d  a t  t h e  e n d s  o f  t h e  
g r a i n s  i n  p l a n e  o f  f o l i a t i o n .  S i m i ' l a t -  t o  - q u a r t z  "eyes" b u t  
n o t  as w e l l  r o u n d e d ,  s m a l l e r  and  o c c u r  s i n g l y  o r  as .. , . 

a g g r e g  a t  e s o f g r a i n s . 
P l a g i o c l a s e :  .:::SX, anhedt-3.1, ( t o  (5.25 m m i ,  t r ace  t w i n n i n g .  

.- 
f'; :::.5%? a n h e d t - a l ,  ( d i f f u s e  c l o t s  t o  3.0 m m + ) ,  colout- less ,  
s i e v e  t e:.: .t LI re e n  c 1 os i n 9 d i f i us  e q cta t- t z , 
a n d  s e t - i c i t e  g r a i n s  w h i c h  r e t a i n  f o l i a t i o n .  Se r i c i t e  is 
less a b u n d a n t  w i t h i n  e n c l o s i n g  m i n e r a l  t h a n  i n  m a t r i x .  T h i s  
mater ia l  a l s o  l o c a l l y  f o r m s  d i f f u s e  l e n s o i d s  w i d e l y  
s c a t t e r e d  i n  t h e  g e n e r a l  g r o u n d m a s s .  

f e 1 d s p a t -  + t-a g men t s 

N o t e :  R e q u i t - e s  X-ray d i f f r a c t i o n  o r  m i c r o p r o b e  f o r  
i d e n t i - F i c a t i o n .  

R e f l e c t e d  l i g h t ;  

O p a q u e s :  .::: 1(3% 
(a )  e u h e d t - a l / s u b h e d r a l  g r a i n s  d i s s e m i n a t e d  i n  m a t r i x ,  
commonly i n  clusters o f  f i n e  g r a i n s ,  ( c Z . 0 1  t o  0.1 m m ) .  
I n c l u d e s  p y r i t e ,  i l m e n i t e / s p h e n e .  
( b )  e u h e d r a l  t o  s u b h e d r a l  g r a i n s  a s s o c i a t e d  w i t h  coarset- 
q u a r t z - c h l o r i t e  ( c l i n o c h l o r e )  - b i o t i t e  s e g r e g a t i o n s ,  (.::. 01 t o  
0. 1 5 m m ) .  I n c l u d e s  p y r i t e .  
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E51 AG 09324 ( T h i n  s e c t i o n )  N D D 8 6  - 2 / 22. t ldn,  
Quartz f e l d s p a r  s e r i c i t e  s c h i s t / p h y l l i t e  ( C t - j / s t a l  l i t h i c  t u f f ) .  

A f i n e  g r a i n e d  ma.tri:.: o f  f e l d s p a r  a n d  q u a r t z  is f o l i a t e d  b y  
d i s c o n t i n u o u s .  p a r t i n g s ,  l e n s o i d s  a n d  nEtwot-C::s o f  se r ic i te .  
G b u n d a n t  f r a g m e n t s  o f  p l a g i o c l a s e  c r y s t a l s ,  s t r o n g l y  
c a r b a n d t i z e d ,  b i o t i t i c ,  ma+ic a n d  l i t h i c  ('7'1 f r a g m e n t s .  A l s o  
smaller c a r b o n a t e  s p o t s  a n d  r e c t a n g u l a r  c a r b o n a t e  p s e u d o m o r p h s .  
M i n o r  s e g r e g a t i o n s  a n d  d i s c o n t i n u o u s  " v e i n s "  o f  c a r b o n a t e ,  
q u a r t z ,  c h l o r i t e  ( c l i n o c h l o r e ) ,  b i o t i t e ,  se t - ic i te  a n d  s u l p h i d e s .  

Lac1::s t h e  n u m e r o u s  q u a r t z  "eyes"  o f  o t h e r  s a m p l e s .  C r i n k l e d  by 
cross f o l d i n g ,  d i s l o c a t i o n s .  

S t a i n e d  s l a b  s h o w s  n o  K - f e l d s p a r .  N o n m a g n e t i c .  

D i s '3 e m  i n a t e d  o p aq ues t h r o u g h  ou t g r o u n d  m a  s 5. c o n  c e n  t t- a t e d  i n 
c e r t a i n  l ayers ,  i n  s e g r e g a t i o n s  a n d  as s m a l l  c r o s s  c u t t i n g  
v e i n  1 ets.  

T r a n s m i  tted 1 i gh t 
G t-oun d m a s  s : 45% 

Q u a r t z :  10X. a n h e d r a l ,  (,:::.(:)l t o  0.  1 m m ,  g e n e r a l l y  .::::0.05 m m )  , 
e l o n g a t e  g r a i n s  p a t - a l l e l  f o l i a t i o n .  

F e l d s p a r ;  10%, a n h e d t - a l ,  (.:::. 0 1  t o  0. 1 m m ,  g e n e r a l  l y  .::O. 05 
m m )  , e l o n g a t e  g r a i n s  p a r a l l e l  f o l i a t i o n .  D i f f e r e n c e s  
i n  r e l i e f  w i t h  q u a r t z  are  masked b y  a b u n d a n c e  o f  f i n e  
s e r i c i t e .  E t c h i n g  o n  s t a i n e d  s l a b  i n d i c a t e s  
s i g n i + i c a n t  p e r c e n t a g e  of gr -oundmass  is f e l d s p a r - .  

Ser ic i te ;  15:/.? a n h e d r a l / f  i b t -ous ,  .(.::.(:I1 t o  0. 1 m m )  , f o l i a t e d ,  
. as c l u s t e r s  o f  g r a i n s ,  p a t - t i n ' g s ,  d i f f u s e  n e t w o r k s  

t h r o u g h o u t  q u a r t z - f e l d s p a r  gr-oundmass .  

C h l o r i t e ;  .<3, p r e s e n t  b u t  n o t  c o n s p i c u o u s ,  a s s o c i a t e d  w i t h  
s e r i c i  te.  

B i o t i t e ;  5%, a n h e d t - a 1  g r a i n s  ( g e n e r a l l y  .(.(XI m m )  , f o r m s  
i r r e g u l a r ' b i o t i t e - r i c h  z o n e s  l e a d i n g  f r o m  s e g r e g a t i o n s  
a l o n g  cross  d i s l o c a t i o n s ' ?  

F r a g m e n t s / c l o t s ;  o r i g i n a l  f r a g m e n t a l  t e x t u r e  r e m n a n t s .  C o n t a i n s  
q u a r t z ,  t w i n n e d  p l a g i o c l s e  f r a g m e n t s  a n d  s p o t s  o f  c a r b o n a t e .  
Abundan t  l a r g e r  i r r e g u l a r  c l o t s  o f  m i x t u t - e s  o f  b i o t i t e  a n d  
c a r b o n a t e .  
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W C51 C o n t i n u e d  

P l a g i o c l a s e ;  10%, s u b h e d t - a 1  4 r a g m e n t a l ,  (-::O. 1 t o  >l .  0 m m )  , 
r e m n a n t  t w i n n i n g ,  weab:: s e r i c i t i c  a n d  o p a q u e  d u s t i n g  
a l t e r a t i o n .  Some g r a i n s  b r o k e n  i n t o  l e n s o i d a l  s h a p e s .  
I n d i c a t e d  c o m p o s i t i o n  i n  o l i g o c l a s e  r a n g e .  

A l t e r e d  m a f i c ,  b i o t i t e - c a r b o n a t e  p s e u d o m o r p h s / c l o t s ;  15% 
f o r m i n g  masses r a n g i n g  f r o m  (.:::0.1 t o  s e v e r a l  m m ) .  
G e n e r a l l y  v e r y  d i f f u s e  o u t l i n e s  p o s s i b l y  r e p l a c i n g  
l i t h i c  f r a g m e n t s ;  b u t  some p a t c h e s  more r e g u l a r  o u t l i n e  
a n d  may b e  p s e u d o m o r p h s  a f t e r  m a f i c  f r a g m e n t s ; .  

C a r b o n a t e ;  10%, s m a l l  c l o t s ,  p s e u d o m o r p h s  (.:::6.05 t o  0.2 m m ) ,  
most i r r e g  LI 1 a r s h a p e s  ,. some rec t a n  g u  1 at- p s e u d  o m o  r p  h s  . 

. .  

S e g  r e g  a t i o n  5 / V e  i n s ; .:: 1 (3% . .  

C a r b o n a t e ,  c h l o r i t e  ( c l i n o c h l o r e j  , s u l p h i d e s ,  m i n o r  q u a r t z ,  
g r e e n  mica, a n d  ser ic i te  form i r r e g u l a r  s e g r e g a t i o n s  
a n d  d i 5 c o n t i n u o u s  ve in-1 i l : : e  s t r u c t u r e s  a l o n g  p l a n e  o f  
f o l i a t i o n .  Gr-ain s i z e s  v a r i e d .  

O p a q u e s  ,::: 10% 

(a i  E u h e d r - a l / s c t b h e d r a I ,  (.:::.(:)l t o  ( 3 . 2 m r n )  
( b )  I n  s e g r e g a t i o n s / v e i n 5  as e u h e i r a l  c r y s t a l s ,  ( t o  0.7 mmi 
for -ming  a g g r e g a t e s  0 1 . 0  m m ) .  
( c i  C r o s s  c u t t i n g  v e i n l e t s ?  m a s s i v e ,  (several  m m  i n  l e n g t h ) .  



CLI AG Q933(:1 ( F o l i s h e d  t h i n  s e c t i o n )  n/Dl7&'6 - 2 / QY/ 
Q u a r t z ,  c a r b o n a t e  set-ici t e  s c h i s t / p h y l  l i  te 

G r o u n d m a s s  p r i m a r i l y  f i n e  g r a i n e d  q u a r t z  s e p a r a t e d  i n t o  l e n s o i d s  
a n d  d i s c o n t i n u o u s  l a m i n a e  by s e r i c i t e  as s i n g l e  a l i g n e d  g r a i n s ,  
c l u s t e r s  o f  f o l i a t e d  g r a i n s  f o r m i n g  d i s c o n t i n u u s  p a r t i n g s  a n d  
n e t w o r k s .  C a r b o n a t e  f o r m s  l e n s o i d s  wh ich  g r a d e  i n  s i z e  u p w a r d s  
t o  s e g r e g a t i o n s  w i t h  a s s o c i a t e d  m u s c o v i t e / ~ e r i c i t e ,  b i o t i t e .  
q u a r t z ,  c h l o r i t e  a n d  o p a q u e s .  

C o n t a i n s  s p a r s e  r o u n d e d  q u a r t z  " e y e s " .  S t a i n e d  s l a b  i n d i c a t e s  n o  
K - f e l d s p a r .  N o n m a g n e t i c .  O p a q u e s  i n c l u d e  p y r i t e ,  s p h a l e r i t e ,  
c h a l c o p y r i t e ,  i l m e n i t e / s p h e n e .  

T r a n s m i t t e d  l i g h t :  
G t- Dun d mass 

Q u a r t z ;  35%, a n h e d t - a l ,  (.:::(I). (31 t o  0 .  1 m m ?  g e n e r a l l y  ( ( 3 .  (1)s 
mmi, e l o n g a t e  g r a i n s  a l i g n e d  i n  p l a n e  o f  f o l i a t i o n .  

Q u a r t z  "eyes1'; <:.:::l%, a n h e d r - a l ,  ( t o  :::.1.5 m m ) .  r o u n d e d ,  
n i bb l e d  ma t-9 i n s ,  p a r t  i a1 1 y r e s o r b e d .  

P l a g i o c l a s e ;  '?%, s u s p e c t e d ,  n o t  c o n f  it-med. 

B i o t i t e :  (.:::5%, a n h e d t - a l ,  (.:::.(:)l t o  .(35 m m ) ,  c lus te rs  o f  . 
g r a i n s  i n  a n d  c r o s s i n g  f o l i a t i o n .  G .z ; soc ia t ed  w i t h  
~apkgi ia$@ l m i s ~ l d s  and Xat-ger s e g r e g a t i o n s .  

SEt'ici te: X I % ,  a n h e d t - a l ,  a c i c u l a t - i f  i b r o u s  ( e d g e s  of p l a t e s  
i n  f o l i a t i o n ) ,  (x.01 t o  0 . 2  m m ,  g e n e r a l l y  .:::0.1 m m ) .  
Fo rms  d i s c o n t i n u o u s  p a r t i n g s ,  l e n s o i d s  a n d  n e t w o r k s  
t h r o u g h  ou t g t-oun d m a s  5 .  

C a r b o n a t e ;  X I % ,  a n h e d r a l ,  (.:::(:I. 01 t o  0. 4 m m )  , a g g r e g a t e s  o f  
grains f o r m i n g  lensoids i n  f o l i a t i o n  p l a n e .  Grades  t o  
c a r b o n a t e - r i c h  coa r se r  s e g r e g a t i o n s ;  see b e l o w .  

R u t i l e ' ? ;  .::l%, c l u s t e r s  o f  e l o n g a t e  r o d s ,  ( t o  .(I2 m m ) .  

Coarser s e g r e g a t i o n s :  15% 
C a r b o n a t e  >.1(3%', a n h e d r a l ,  (1 t o  >1.0 m m )  
Q u a r t z :  <::l%, a n h e d r a l ,  ( t o  0. 3 m m )  
Ser ic i  t e / m u s c o v i  te ;  .:3%, ( t o  0 . 2  m m )  . 
C h l o r i t e / c l i n o c h l o r e ;  .::l%, ( t o  0 . 3  mm! 
B i o t i t e ;  .::.::1%, ( t o  0. 1 m m ) ,  g e n e r a l l y  r a g g e d ,  p a r t l y  
a l t e r e d .  
O p a q u e s ;  see r e f l e c t e d  l i g h t ,  b e l o w .  



E61 Continued 

Re+lected light: 

0 p a q u e5 : 1 0- 1 EX! 
(a) Euhedt-alianhedt-a1 grains pyr-ite <~::.(ll to (3.2 mm) 
disseminated throughout matrix with tendency for- 
concentration along cer-tin laminae. Also ilmeniteisphene, 
rutile. 
( b )  Euhedral/anhedral gv-dins, (.:::. 6 1  to 0.7 mm )  associated 
with carbonate-rich segregations. Incl~~tdes pyr-ite, 
sp h a 1 et- i t e c h a 1 copy t- i t e. 



E71 VA 12040 ( T h i n  s e c t i o n )  
Q u a r t z  set- i c i t e ,  b i o  t i t e  s c h  i s t / p h y  1 1 i t e  

W 

G f i n e  g r a n u l a r  g r o u n d m a s s  o f  q u a r t z  w i t h  i n t e r m i x e d  a n d  
i n t e r l a m i n a t e d  set-icite a n d  b i o t i t e .  S e r i c i t e  f o r m s  
d i s c o n t i n u o u s  s t r i n g e r s ,  l e n s o i d s  a n d  d i f f u s e  networ1::s i n  a n d  
at-ound q u a r t z  g r a i n s  o f  t h e  g r o u n d m a s s .  E i o t i t e  f o r m s  more 
d i s t i n c t  l a m i n a e  w h i c h  are  l o c a l l y  d e f o r m e d  i n t o  l e n s o i d a l  
s h a p e s .  C o n t a i n s  w i d e l y  s c a t t e r e d  coarse  r o u n d e d  p a r t l y  r e s o r b e d  
q u a r t z  " e y e S " .  D i f + u s e  i n t e r s t i t i a l  c l o t s  o f  p l a g i o c l a s e  a n d  
C h l o r i t e .  Minor- q u a r t z - b i o t i t e  s e g r e g a t i o n s  a n d  v e i n s .  
S t a i n e d  s1a.b i n d i c a t e s  n o  C::-feldspar .  N o n m a g n e t i c .  
I r o n  s t a i n e d .  Less t h a n  1% o p a q u e = .  

T r a n s m i t t e d  l i g h t  
Groundmass :  80% 

Q u a r t z :  X I % ,  a n h e d r a l ,  (.:::.(:I1 t o  0 .  1 m m ,  g e n e r a l l y  a b o u t  0.CE 
m m ) ,  e l o n g a t e  g r a i n s  a l i g n e d  w i t h  f o l i a t i o n .  I n  l a y e r s  
o f  almost t o t a l l y  qua.1-tz or mixed  w i t h  s t l r i c i  t e  i n  
o t h e t -5 .  

Q u a r t z ;  .::I:,!, anhedr -a1  ( t o  :)I .  0 mm) , r o u n d e d  q u a r t z  ' l e y e s "  
w i d e 1 y sc a t  t e r e d ,  un i f o t-m e:.: t i n c .t; i on. 

Set-ici  te; :::.25X, a n h e d r a l  , a c i c u l a r i f  i b r o u s  a p p e a r a n c e  ( e d g e s  
o f  p l a t e s  i n  p l a n e  o f  f o l i a t i o n f .  F o r m s  laye t -s  of 
almost e n t i  r e l y  set-ici  t e  b u t  g e n e r a l l y  m i x e d  w i t h  
q u a r t z .  F o r m s  d i s c o n t i n u o u s  p a r t i n g s ,  d i f - f u s e  l e n s o i d s  
a n d  w i s p y  n e t w o r k s  i n  t h e  q u a r t z  g r o u n d m a s s .  

B i o t i t e ;  20%, a n h e d t - a l ,  ( . c : . C ) l  t o  .05 m m )  , f o r m s  s ' t r o n g  
p a r t i n g s / l a m i n a t i o n s .  S t r u c t u r a l  de fo t -ma t  i o n  has 
pt-oducrd some lensoidal out1 ines. 

Opaques ; ;  .::1%, a n h e d r a l ,  ( t o  0.1 m m ) ,  a s s o c i a t e d  w i t h  
b i o t i t e .  

I n t e r s t i t i a l  c l o t s :  

Ch 1 o r  i t e / p  1 a g  i oc 1 ase ; .:EX, d i f f use i n  t e rs t i t i a 1 c 1 o t s , a 
m i x t u r e  o f  n e a r  i s o t r o p i c  a n d  l o w  b i r e f r i n g e n t  
m i n e  ra 1 s . 

C h l o r i t e ;  n e a r  i s o t r o p i c ,  l i g h t  g r e e n  c o l o u r ,  m o d e r a t e  h i g h  
r e l i e f ,  b a s a l  p l a t e  o f  c h l o r i t e .  P l a g i o c l a s e ;  a n i s o t r o p i c ,  
v e r y  l o w  b i r e f r i n g e n c e ,  l o w  r e l i e f ,  weal:: r e m n a n t  p l a g i o c l a s e  
t w i n n i n g .  

.. . 



C 7 1  Continued 
Seg rega t i ons; .: 10% 

Quartz and biotite: .<10% 
Quartz, coarser grained than general groundmass +arms 
aggregates o f  gt-dins associated with clustet-s o f  very  
fine felted biotite and lesser g r e e n  mica. These 
segregations? (to several mmi, g r a d e  to the vein like 
stt-ucturEs (b) discussed below. 

Veins; CZ, (a)  cross foliation (bj along foliation. 
(a) Feldspar: subhedral (crystals to 15.5 mm! , weak: 

alteration, shows remnant polysynthetic twinning, 
indicated composition in low oligoclase range. 

Biotite; bladed, (to (2.5 mm), felted in vein but locally 
spt-ead out into wallrock along foliation planes. 

(bj Quat-tr; anhedt-al, (to 0.5 mmj, it-regular-, strained 
e :.: t i n c t i on . 
a.=3oc i a t. i on w i t. h c oa t-s e t- 3 t- a i n ~d una 1 t E r e d  b i o t i t e .  

Vet -  y i t- reg LI 1 a r- ve i n 01-I. t 1 i n 2s. Some 



C 8 3  VA 12136 ( F o l i s h e d  t h i n  s e c t i o n )  
Q u a r t z ,  s e r i c i t e  s c h i s t l p h y l l i t e  w i t h  q u a r t z  "eyes". 

F i n e  g r a n u l a r  q u a r t z  g t -oundmass  w i t h  e l o n g a t e  g r a i n s  a1 i g n e d  
p a r a l l e l  t o  f o l i a t i o n .  S e g r e g a t e d  i n t o  n e a r l y  p u r e  q u a r t z  
l a m i n a e  w i t h  m i n o r  d i s s e m i n a t e d  s e r i c i t e  a s  s i n g l e  g r a i n s  ot- 
c l u s t e r s  o f  g r z i n s  l y i n g  i n  p l a n e  o f  f o l i a t i o n .  I n t e r l a m i n a t e d  
s e r i c i t e - r i c h  w i s p y  l a y e r s  c o n t a i n i n g  n u m e r o u s  s m a l l  q u a r t z  g r a i n  
l e n s o i d s .  S c a t t e r e d  coarse g r a i n e d  r o u n d e d  p a t - t i a l l y  resorbed 
q u a r t z  " e y e s " .  C r e n u l a t i o n s  b y  c r o s s  f o l d i n g  v i s i b l e  i n  ser ic i te  
lamillae.  

S t a i n e d  s l a b  i n d i c a t e s  n o  K - f e l d s p a r ,  n o  a p p r e c i a b l e  p l a g i o c l a s e  
e t c h i n g .  N o n m a g n e t i c .  

S u l p h i d e s  i n c l u d e  p y r i t e ,  p y r t - h o t i  t e ,  c h a l c o p y t - i  t e  also 
i l m e n i t e l s p h e n e .  

Tt-ansmi t t e d  1 i gh t 
G r ou n d m a s s  

Q u a r t z ;  50X, a n h e d r - a l ,  (.:::.01 t o  0 .  1 m m ,  g e n e r a l l y  a b o u t  6.(:)5 
m m ) ,  e l o n g a t e d  i n  p l a n e  o f  f o l i a t i o n .  I n  n e a r l y  p u r e  
lamellae w i t h  minot- set-icite a5 s i n g l e  g r a i n s  or- 
c l u s t e r - s  of g r a i n s  i n  p l a n e  o f  f o l i a t i u n .  For-ms s m a l l  
l e n s o i d s  o f  a g g r e g a t e s  o f  g r a i n s  i n  s e r i c i t e - r i c h  . 
1 aye  t - s .  

Qi-Lar-tr: .:xSm! ,., a n h e d t - a l ,  ( t o  : .2mmj,  t -ounded ,  p a t - t i a l l y  
r e s o r b e d .  

S e r i c i t e ;  SO%, a n h e d t - a l ,  t.;x.(:)l t o  0 . 2  m m ) ,  a c i c u l a t -  
a p p e a r a n c e  ( e d g e s  o f  p l a t e s  i n  p l a n e  o f . f o l i a t i o n ) ,  
f o r m s  l a y e r s i l a m i n a e  o f  n e a r l y  p u r e  s e r i c i  te d i s r u p t e d  
b y  l e n s o i d s  of a .gg t - ega te s  o f  g r a i n s  o f  q u a r t z .  A s  
s i n g l e  b r a i n s  a n d  c l u s t e r - s  of g t - d i n s  i n  f o l i a t i o n  p l a n e  
s ca t t e r ed  t h r o u g h  q u a r t z  l a m i n a t i o n s .  

B i o t i t e ;  .:::10%, a n h e d t - a l ,  (.:::.(:I1 t o  0. 1 m m )  , l o c a l i z e d  
c lus te rs  o f  g r a i n s  s p r e a d  a l o n g  f o l i a t i o n  p l a n e s  and 
a s s o c i a t e d  w i t h  c ros s  d i s l o c a t i o n s .  Some b i o t i t e ,  as 
d i f f u s e  p a r t i n g s ,  a s s o c i a t e d  w i t h  s e r i c i t e  l a m i n a t i o n s .  

C a r b o n a t e ;  .::1%, a n h e d t - a l .  

S p h e n e ;  -<l%, s u b h e d r a l / a n h e d t - a l ,  ( t o  0.1 m m ) .  

A p a t i t e  (7) ; trace, s u b h e d r a l  

Clots; .:3% S c a t t e r e d  b i o t i t e - q u a r t z - s u l p h i d e  c l o t s ,  s l i g h t l y  
coarser g r a i n e d  t h a n  g e n e r a l  g r o u n d m a s s .  



[El Continued 

Segregation-,; .:::5% Minor segregations of quartz 51 ight ly coarser 
than general groundmass forming lensoidal aggregates of 
g rains. 

0paqc1.e~; (5%. anhedt-al? (.:::. (31 to 0.8 mm )  generally associated 
with biotite but also occur as sparsely disseminated grains 
in groundmass. In order- of abundance they include pyrite, 
ilmenite/sphene, pyrrhotite, chalcopyrite. 
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C41 V A  12139 ( T h i n  s e c t i o n . )  
Q u a r t  z f e 1 d s p  at' , se r i c i t e s c  h i s t / p h y 1 1 i t e 

F i n e  g r o u n d m a s s  o f  q u a r t z  a n d  f e l d s p a r  f o l i a t e d  b y  d i s c o n t i n u o u s  
p a r t i n g s ,  w i s p y  d i f f u s e  l e n s o i d s  a n d  n e t w o r k s  o$ s e r i c i t e .  
For-cel l a n o u s  a p p e a r a n c e .  C o n t a i n s  s c a t t e r e d  q u a r t z  ' ' e y e s ' '  a n d  
c l u s t e r s  o f  p l a g i o c l a s e  c r y s t a l s  w h i c h  may r e p r e s e n t  l i t h i c  
f r a g m e n t s .  L e n s o i d a l  q u a r t z  s e g r e g a t i o n s  w i t h  g r a i n s  s l i g h t l y  
coarser  t h a n  g e n e r a  1 9 r o u n d m a s s .  

S t a i n e d  s l a b  i n d i c a t e s  n o  K - f e l d s p a r  b u t  e t c h i n g  c o n f i r m s  
p l a g i o c l a s e  i n  g r o u n d m a s s .  N o n m a g n e t i c .  
Opaque  m i n e r a l s  v e r y  minot- 

T r a n s m i t t e d  1 i g h t  
Gt-oundmasr,: 

F e l d s p a r - ;  3(5%, a n h e d t - a l ,  (.:::. (31 t o  0 .  l m m )  ? e l o n g a t e  g r a i n s  i n  
p l a n e  o f  f o l i a t i o n .  U n t w i n n e d ,  b u t  l o w e r -  RI t h a n  
q us. t- t z . 

Q u a r t z ;  25%, a n h e d r a l ,  (.:::.(I1 t o  (11. 1 m m ! ,  e l o n g a t e  g r a i n s  i n  
p l a n e  of f o l i a t i o n .  

Se t - ic i te :  1%. a n h e d r a l ,  (.:::.(I1 t o  0 . 3  m m ) ,  a c i c u l a r / r a g g e d  
o u t l i n e ,  ( e d g e s  o f  9 o l i a t e d  p l a t e s ! .  F o r m s  p a t - t i n g s ,  
w i s p y  l e n s o i d s  a n d  d i s c o n t i n u o u s  d i + f u s e  l a m i n a e .  
A l t e r e d  t o  a d u s t i n g  09 m i c r o g k - a n u l a r  a g g r e g a t e s .  . 
L a m i n a e  shrlw c t - i n k l i n g  b y  cross f o l i a t i o n .  

?: .::1%, f i n e  m i c r o g r a n u l a r  s p h e n e - 1  ike a1 t e t - a t i o n  a l o n g  
f o l i a t i o n  p a r t i n g s  l o c a l l y ,  h i g h  b i r e f r i n g e n c e .  

C h l o t - i t e ;  .<1(:,%, a n h e d t - a l ,  (.<..Ol t o  31.0 mmi, p o i k i l i t i c  
a s s o c i a t e d  w i t h  q u a r t z .  s e g r e g a t i o n s  b u t ,  a l t h o u g h  
i n c o n s p i c u o u s ,  m o t - e  a b u n d a n t  w i t h  s e r i c i t e .  

C a r b o n a t e :  t race,  a n h e d t - a l ?  ( (3 .3  m m j  , i t - r e g u l a r  g t -d in .  

T o u r m a l i n e  (7) ; trace. 

A p a t i t e ;  t race.  

O p a q u e s ;  l X ,  e u h e d r - a l ,  (.:::.C)l t o  0. 1 mm! a g g r e g a t e s  s t r u n g  
o u t  i n  p l a n e  o f  f o l i a t i o n .  

F r a g m e n t s :  .::: 1(5% 
L e n s o i d a l  c l u s t e t - s  of p l a g i o c l a s e  c r y s t a l s / f t - a g m e n t s ;  .<5%, 

w i t h  s e r i c i t e  a n d  m i c r o g r a n u l a r  a l t e r a t i o n .  D i f f u s e  
o u t l i n e s  o f  the l e n s o i d s .  L i t h i c  f t -aqments ' ?  

Q u a r t z  " e y e s " ,  .::5%, a n h e d r a l  ( t o  2.0+ m m )  , r o u n d e d ,  p a r t l y  
r e s o t - b e d .  



C71 C o n t  incred 
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S e g  r - ega t  i o n s  
Quar t z ;  (10%, a n h e d r a l  g r a i n s ,  s l i g h t l y  coarser- t h a n  g e n e r a l  

g r o u n d m a s s ,  ( b u t  sti  11 a b o u t  0. (55 m m j  commonly  a t  
sides o f  coarse q u a t - t r  "eyes"  i n  f o l i a t i o n  p l a n e  
p r o d u c i n g  t h e  "eye1' s h a p e .  

V e i n s ;  
C a r b o n a t e ;  31.0 mm wide .  

W 
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C 1 0 1  VA 12152 ( P o l i s h e d  t h i n  s e c t i o n )  
P 1  a.g ioc  lase,  c h l o r i t e  s c h i s t .  

T h e  g t -oundmass  c o n s i s t s  of f i n e  g r a n u l a r  q u a r t z  a n d  u n a 1  t e r e d  
p l a g i o c l a s e  f o l i a t e d  b y  l a t h s  o f  c h l o t - i t e  a n d  lesser b i o t i t e .  
T h i s  g r o u n d m a s s  c o n t a i n s  o p t i c a l l y  c o n t i n u o u s  c l o t s  o f  u n t w i n n e d  
p l a g i o c l a s e  w h i c h  p o i k i l i t c a l l y  e n c l o s e  s u l p h i d e s ,  a n d  f o l i a t e d  
b i o t i t e  a n d  lesser c h l o r i t e .  

M i n o r  q u a r t z  v e i n l e t s  a n d  d i s c o n t i n u o u s  s e g r e g a t i o n s  o f  q u a r t z ,  
c h l o r - i t s  ( c l i n o c h l o r e ) ,  b i o t i t e  a n d  s u l p h i d e s  f o l l o w  o r  c u t  
f o l i a t i o n  a t  a l o w  a n g l e .  

S t a i n e d  s l a b  i n d i c a t e s  t races  o f  K - f e l d s p a r  a s s o c i a t e d  w i t h  
coarser  s e g r e g a t i o n - % .  M a g n e t i c .  

O p a q u e s  i n c l u d e  m a g n e t i t e ,  i l m e n i t e ,  p y r r h o t i t e ,  p y r i t e ,  
c h a l c o p y t - i  te .  

Tt-ansmi t t e d  1 i g h  t 
Groundmass :  

(a) L a y e t - s i l a m i n a e  oi f i n e  g t - a i n e d  f e l d s p a r -  q u a r t z  a n d  
f 0 1  i a t e d  c h l o r i t e .  

F e l d s p a r  ( p l a g i o c l a s e !  ; 30%. a n h e d r - a l ,  (.:::.(I1 t o  (3. 15 mm) ,  
g e n e r a l l y  e l o n g a t e / l e n t i c u l a r  o r i e n t e d  i n  p l a n e  o+ 
f o l i a t i o n .  C o n f i r m e d  b y  a Sew t w i n n e d  g r a i n s ,  r e l i e i  
l o w e r -  t h a n  q u a r t z  a n d  b y  i n t e n s i v e  e t c h i n g  oi 
g r o u n d m a s s  o n  s t a i n e d  s l a b  

! : : : - fe ldspar;  n o t  c o n f i r m e d  i n  t h i n  s e c t i o n .  

Q u a r t z ;  l X ,  a n h e d r a l  (,:::.(:I1 t o  ( 5 .  15 m m ) ,  e l o n g a t e  g r a i n s  i n  
p l a n e  of f o l i a t i o n .  O c c u r  as “ s t r i n g s ”  o f  g r a i n s  a l o n g  
f o l i a t i o n .  

C h l o r i t e ; ’  25X,  a n h e d r a l ,  ( . < . C J l  t o  0 . 2  m m ,  g e n e t - a l l y  0.1’ m m ) ,  
b l a d e d ,  a l i g n e d  a l o n g  f o l i a t i o n .  

O p a q u e s ;  5%, a n h e d r a l ,  (.:::. 01 t o  ( 3 .  1 m m j  , it-t-egcrlar- g r a i n s  
a n d  .clustst-s o f  g r a i n s  a l o n g  f o l i a t i o n .  ( S e e  r e f l e c t e d  
l i g h t )  , 

B i o t i t e :  .::1(:)%, a n h e d r a l ,  (.:::.01 t o  0.2 mm,  g e n e r a l l y  (11.5 m m ) ,  
b l a d e d ,  f o l i a t e d / l o c a l l y  f e l t e d ,  w e a k  p l e o c h r o i s m .  I n  
d i f f u s e  c l u s t e r s  of g r a i n s  a n d  as p a t - t i n g s  t h r o u g h o u t  
g r o u n d m a s s .  

C l o t s :  I n  t h i s  f i n e  g t - a i n e d  g r o u n d m a s s  t h e r e  are l a r g e  p a t c h e s ,  
( o f  several  m m j ,  o f  o p t i c a l l y  c o n t i n u o u s  p l a g i o c l a s e  
e n c l o s i n g  f o l i a t e d  o r  a l i g n e d  g r a i n s  of b i o t i t e ,  s u l p h i d e s  
a n d  c h l o r i t e  a l t h o u g h  i n  lesser a m o u n t s  t h a n  t h e  genera l  
g r o u n d m a s s .  

.. .. . .. 



E 1 0 1  C o n t i n u e d  

F e l d s p a r -  ! p l a g i o c l a s e ) ;  10%, a n h e d t - a l ,  ( t o  several  m m ) ,  a s  
i r r e g u l a r  c l o t s  which  p o i k i l i t i c a l l y  e n c l o s e  s u l p h i d e s ,  

, b i o t i t e  a n d  minot- c h l o r i t e  ( r e l a t i v e  t o  f i n e r  g r a i n e d  
g r o u n d m a s s ) .  T h e s e  m i n e t - a l s  h a v e  c o n t i n u e d  f o l i a t i o n  
p l a n e s  thr -ough t h e  c l o t s .  A number  o f  t h e s e  c l o t s  
o c c u r  a d j a c e n t  t o  o n e  a n o t h e r  for-ming l a r g e  i r t - e g u l a t -  
p a t c h e s  i n  t h e  f i n e r  g r a i n e d  g r o u n d m a s s .  G e n e r a l l y  
mass ive  a p p e a r i n g  w i t h  o n l y  s u g g e s t i o n s  o f  t w i n n i n g .  

S e g r e g a t i o n s i v e i n s :  f o l l o w i n g  or- c u t t i n g  f o l i a t i o n  a t  a s m a l l  
a n g l e .  

P l a g i o c l a s e - r i c h ;  coat-se g r a i n e d ,  ( t o  sever-a1 m m )  , s h o w i n g  
some t w i n n i n g ,  w i t h  i n d i c a t e d  c o m p o s i t i o n  i n  o l i g o c l a s e  
r a n g e .  A s s o c i a t e d  w i t h  coat-se c l i n ~ c h ' l o t - e , -  s u l p h i d e s  
a n d  lesser b i o t i t e .  

K- fe ldspa r - :  n o t  c o n f i r m e d  i n  t h i n  s e c t i o n .  

Q u a r t z  r i c h ;  a n h e d t - a l ,  ( t o  (3.6 m m ,  g e n e r a l l y  a b o u t  0. 1 mmj . 
a g g r e g a t e s  f o r m  n a r r o w  v e i n s  a p p r o x i m a t e l y  i n  p l a n e  o f  
f o l i a t i o n .  Some p i n c h i n g ,  s w e l l i n g  a n d  b r a i d i n g .  . 

O p a q u e s ;  (See r e f l e c t e d  l i g h t )  

R e f l e c t e d  l i g h t ;  

O p a q u e  m i n e t - a l s :  10% 
(a) D i s s e m i n a t e d  i n  gr-oundrnas= a l o n g  p l a n e s  o f  f o l i a t i o n ,  (,:::.C)i 

t o  0. 1 mmi. I n  a p p t - o x i m a t e  o rder  o f  a b u n d a n c e  t h e y  i n c l u d e :  
i l m e n i t e ,  m a g n e t i t e ,  p y r i t e .  

(b) C o a r s e r  g r a i n e d  o x i d e s  a n d  s u l p h i d e s  associated w i t h  coarser- 
q u a r t z  a n d  f e l d s p a r -  s e g r e g a t i o n s ,  ( t o  ::.l.C) m m ) .  I n  
a p p r o x i m a t e  o r d e r  o f  a b u n d a n c e  t h e y  i n c l u d e :  p y r t - h o t i  t e ,  
p y r i t e ,  c h a l c o p y r i t e ,  m a g n e t i t e ,  i l m e n i t e .  



C111 VA 12172 ( F o l i s h e d  t h i n  s e c t i o n )  
Q u a r t z ,  set-ici  t e  s c h i s t / p h y l l i  te  

Gt-oundma.ss o f  f i n e  g r a n u l a r  q u a r t z  d i v i d e d  i n t o  l aminae  a n d  
l e n s o i d s  b y  d i s c o n t i n u o u s  p a r t i n g s ,  d i f f u s e  l a m i n a e ,  a n d  w i s p y  
nettAot-ks o f  set-ici  te. C o n t a i n s  w i d e l y  d i s s e m i n a t e d  coat-sst- 
g r a i n e d  q u a r t z  " e y e s " .  S c a t t e r e d  c1ot.s o f  a g g r e g a t e s  o f  a1 tet-ed 
b i o t i t e ,  c h l o r - i t e ,  set-icite a n d  m i c r o g r a n u l a r  a g g r e g a t e s  o f  
c a r b o n a t e .  C a r b o n a t e  f o r m s  ( s p h e n e - 1  il.::e) l e n s o i d s  o f  a g g r e g a . t e s  
o i  m i c r o g r a n u l a r  g r a i n s  i n  se r ic i te  l a m i n a e .  Some c r i n k l i n g  of 
micaceous miner -51s  by c r o s s  f o l d i n g .  

Tr-ansmi t t e d  1 i g h  t ;  
G r o LI n d mas s : 

Q u a t - t z ;  35%. a n h e d t - a l ,  (<::.(I1 t o  0 .  2 m m ,  gene t - a1  l y  a b o u t  0 .  05 
m m i ,  e l o n g a t e  g r a i n s  i n  p l a n e  o f  f o l i a t i o n .  

F e l d s p a r - ;  n o t  d e t e c t e d  i n  g r o u n d m a s s ,  a n d  n o t  i n d i c a t e d  b y  
e t c h i n g  o f  s t a i n e d  s l a b .  

Set-ici  t e i m u s c o v i t e ,  20%. s c t b h e d r a l ,  ( t o  0. 3 m m ,  g e n e r a l l y  
.::. (51 m m j  f o l i a t e d ,  a= d i s c o n t i n u o u s  p a r t i n g s ,  w i s p y  
l e n s o i d s / l a m i n a e  a n d  d i f f u s e  network::= among q u a r t z  
g r a i n s  a n d  l e n s o i d s .  .Some cr - in i : : l ing  b y  c r o s s  f o l d i n g .  

C o a r s e r -  g r a i n s  o f  set-icite may have a f e l t e d  tsxtut-e 
when a s . s o c i a t e d  w i t h  s e g r e g a t i o n s  a n d  i n  f o l i a t i o n  
p l a n e  a t  m a r g i n s  o f  q u a r t z  " e y p s " .  

C h l o r i t e ;  5%, f i b r o u s / p l a t y ,  . ((l.05 t o  . 15 m m ) ,  
f e l t e d i f o l i a t e d ,  commonly a s s o c i a t e d  w i t h  coat-ser 
s e g r e g a t i o n s  a n d  a l t e r e d  c l o t s .  I n  a s s o c i a t i o n  w i t h  
sericite i t  e x t e n d s  along -foliation into general 
g r o u n d m a s s .  Massive, near-  isott-epic, p a t c h e s  are 
pb-obably b a s a l  s e c t i o n s .  S i m i l a r  g r e e n  t i n t  a n d  r e l i e f .  

C a r b o n a t e ;  10%,, a n h e d r a l  , (.<. 0 1  t o  0. 1 m m )  , i r r e g u l a r  
a g g r e g a t e s  of g r a i n s  a s s o c i a t e d  w i t h  c h l o r i t e  f o r m i n g  
s m a l l  c l o t s .  A l s o  a s  l o n g  d i s c o n t i n u o u s  l e n s o i d s  i n  
p l a n e  of f o l i a t i o n  w i t h i n  set-icite l a m i n a e .  H a s  
a p  p e a r- a n c e o f s p h e n  e , 
b i r e f r i n g e n c e .  

m i c r- o g r a n  u 1 a t- , h i g h 

T o u r m a l i n e ;  t race ,  u n i a x i a l  ( - 1  .:~(:)OCIX~ 



C 11 1 C o n t i n u e d  

Ft-agmen ts; 

V 

Quat- tz  " e y e s " ;  a n h e d r a l  ( 0 . 2  t o  > 1 . 0  m m ) ,  r o u n d e d ,  
n i b b 1 e d  m a  t-g i n s , p a r  t 1 y re 5 o t- b e d  . 
g r a i n e d  q u a r t z  a g g r e g a t e s ,  c h l o r i t e ,  s e r i c i  te  i n  
f o l i a t i o n  p l a n e  a t  m a r g i n s  of  t h e  l a r g e r  r o u n d e d  g r a i n s  
c o m p l e t i n g  t h e  "e:ye" s h a p e  o u t  1 i n e .  

As so c i a t  e d med i urn 

c 1 0 t 5 : 

C h l o r i t e ;  !%, s c a t t e r e d  coarse g r a i n e d ,  ( t o  0.6 mm! b l a d e d , '  
f e l t e d  c l o t s  ( t o  :::.l.(:) m m ) .  D i f + u s e  o u t l i n e s  w i t h  
a s s o c i a t e d  se r ic i te  a n d  c a r b o n a t e .  

k l t e r a t i o n  p a t c h e s ;  l O X ,  d i f f u s e ,  (several  m m ) ,  v e r y  f i n e  
g r a i n e d  ((3.01 t o  0.(32 r n m )  composed  o f  a1 t e r e d  b i o t i t e ,  
c h l o t - i  t e  a n d  a mict-ogt-anulat-  a g g r e g a t e s  a n d  d u s t i n g s  of 
c a r b o n a t e  a n d  ('71 . F e l t e d  te: . : tut-e.  

C l u . s t e t - s  o f  q u a r t z ,  c h l o r i t e  a n d  ser-icite g e n e r a l l y  coat-set- 
g r a i n e d  t h a n  g e n e r a l  gt-@undma.ss w i t h  a s s o c i a t e d  v e r y  coarse  
o p a q u e s .  Fo-- = = i b l e  ' i e l d s p a t - ,  u n c o n i i r m e d .  

Reflected l i g h t  

Opaques :  .::: 10% 

(a) e u h e d t - a l / s u b h e d t - a 1  g r a i n s ,  (.::.(I1 t o  .05 m m )  , 
d i s s e m i n a t e d  i n  a l t e r a t i o n  c l o t s .  I n c l u d e s :  
py t - i  te imarcasi  t e ,  p y r r - h o t  i te. 

( b )  e u h e d r a l / s u b h e d r a l  g r a i n s  a n d  a g g r e g a t e s  ( t o  >.3.0 mm) 
some v e r y  coarse e u h e d t - a 1  p y r i t e  c r y s t a l s  ( > 3 . 0  mm) w i t h  
a s s o c i a t e d  se r ic i te ,  c h l o r i t e  a n d  q u a r t z .  I n c l u d e s :  
p y r t - h o t  i t e ,  p y r i  teimarcasi te, c h a l c o p y r i t e ,  s p h a l e r i t e .  

- .  , ... 



C121 'J f i  12190 ( P o l i s h e d  t h i n  s e c t i o n )  
Q u a t - t z ,  f e l d s p a r ,  c a r b o n a c e o u s  s c h i s t / p h y l l i t e  

fi v e r y  f i n e l y  l a m i n a t e d  g r o u n d m a s s  is composed  of l o n g  n a t - r o w  
f e l d z p a t -  a n d  q u a r t z  l e n s o i d s  s e p a r a t e d  b y  a m y r i a d  of 
m i c r o g r a n u l a r  c a r b o n a c e o u s  (?') d u s t i n g s  on  f o l  i a t i o n  s u r f a c e s  
f o r m i n g  d i f f u s e  p a r t i n g s .  O t h e r  l a y e r s / l a m i n a e  are s e r i c i t e - r i c h  
b u t  a r e  r e d u c e d  t o  l a y e r e d  a g g r e g a t e s  o f  s e r i c l t e  l e n s o i d s  b y  t h e  
c a r b o n a c e o u s  p a r t i n g s .  T h e  rock:: c o n t a i n s  s l i g h t l y  coarser g r a i n e d  
q u a r t z - c a r b o n a t e - r i c h  l a m i n a t i o n s / l e n s o i d s  ( t o  sever-al mm i n  
w i d t h )  

S t a i n e d  s l a b  shows t:::-feldzpat- i n  l o n g  n a r r o w  l e n s o i d s  a l o n g  
f o l i a t i o n  p l a n e s  a n d  as d i f f u s e  p a t c h e s .  E t c h i n g  of g r o u n d m a s s  
i n d i c a t e s  h i g h  p l a g i o c l a s e  c o n t e n t .  

M a g n e t i c .  C o n t a i n s  b r o k e n ,  d i s l o c a t e d  massive, b e d d e d  ( ? ) ,  

s u l p h i d e  f r a g m e n t s .  I n  a p p t - o x i m a t e  o r d e r -  o f  a b u n d a n c e  t h e  
s i i l p h  i d e s  i n c l u d e :  pyt- t -hot  i t e ,  pyt - i  te, c h a l c o p y t - i  t e .  . 

T r a n  s m  i t t e d  1 i 3 h t : 
Gt-oundmasc,; T h e  g r o u n d m a s s  is l a m i n a t e d  by  d i f f e r i n g  r e l a t i v e  
c o n c e n t r a t i o n s  o f  f e l d s p a r - ,  q u a r t z ,  c a t - b o n a t e ,  se r i r i  t e  f o r m i n g  
l a y e r s  r i c h  i n  o n e ,  o t h e r  o r  c o m b i n a t i o n s  o f  t h e s e  m i n e r - a l s .  

w 

, i 
'W 

F e 1 d sp a t- ( p 1 ag i oc 1 as E: ) '? ; s h E a t- Et d ;' f o 1 i a t ed p a t c h e s i n oP t i c a 1 
c o n t i n u i t y  across  numet-cur, c a r b o n a c e o u s  f o l i a t i o n  
p l a n e s  a n d  ( f o r  s e v e r a l  mmj  a l o n g  f o l i a t i o n .  T h i s  
material is s t ructut- less ,  cleat-, w i t h  v e r y  low r e l i e f  
a n d  b i r e f r i n g e n c e .  E t c h e d  s u t - f a c e s  a r e  c h a l k y  
s u g g e s t i n g  f e l d s p a r .  Thi.5 mater ia l  r e q u i r e s  
c o n +  i r m a t i o n .  

Se t - ic i te ;  f o l i a t e d  l a m e l l a e / l a m i n a t i o n s  are s h e a r e d  i n t o  
l o n g  nar-row l e n s o i d s  by a m y r i a d  o f  c a r b o n a c e o u s  
partings. S h o w s  c r i n k l i n g  a n d  dislocation by CE-OS,FS- 

s t r u c t L i t ' E ! .  

C a r b o n a c e o u s  p a r t i n g s :  l X ,  m i c r o g r a n u l a r  d u s t i n g s  o n  
f o l i a t i o n  p l a n e s  f o r m i n g  a m y r i a d  o f  d i f f u s e  p a r t i n g s  
c u t t i n g  t h r o u g h  a n d  fo t -minq  l e n s o i d a l  structut-es w i t h i n  
t h e  f e l d s p a r - r i c h  a n d  s e r i c t t e - r i c h  l a m i n a t  i o n s .  

S e g r e g a t i o n s :  

Q u a t - t z  a n d  q u a t - t z - c a r b o n a t e ,  w i t h  m i n o r  a d m i x t u r e s  of o t h e r -  
m i n e t - a l s  ( n o t a b l y  v e r y  coarse s u l p h i d e s )  ; f o r m  coarser  
g r a i n e d  l a m i n a t i o n s  a n d  l e n s o i d s  f o l l o w i n g  f o l i a t i o n .  T h e y  
show b o t h  d i f f u s e  a n d  a b r u p t  t e r m i n a t i o n s  (ct-oss 
structures! . S t a i n e d  s l a b  i n d i c a t e s  some admix t i i t - e  o+ K- 
f e l d s p a r  ( n o t  c o n f i r m e d  i n  t h i n .  s e c t i o n : )  
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Ciots: 

Eioti te with lesser quat-tz, carbonate, sulphides, disrupt 
the general foliation by forming diffuse wispy  rna.r,s+ps 
following cross dislocation but lorally permeate along 
planes of foliation. 

Reflected light 

clp aques : 
Groundmass: sul~hides and oxides include: pyrrhotite, 
chalcopyt-i te, i lmeni telsphene. 

Segregations and clots; s;ulphides include: pyrrhotite, 
py t- i te , chalcopyrite. 



E 1 3 1  V A  12198 ( F o l i s h e d  t h i n  s e c t i o n )  
Q u a r t z  f e l d s p a r  set-icite ( b i o t i t e )  s c h i s t / p h y l l i t e  

T h e  g t -oundmass  is composed  o f  i n t e r m i x e d  f i n e  g r a n u l a r  q u a r t z  a n d  
f e l d s p a r -  f o l i a t e d  b y  d i s c o n t i n u o u s  p a r t i n g s  d i f f u s s  l e n s o i d s  a n d  
w i s p y  n e t w o t - k s  o f  s e r i c i  te. A b u n d a n t l y  s ca t t e r ed  t h r o u g h o u t  t h e  
m a t r i x  a re  coarser g r a i n e d  s e g r e g a t i o n s ,  commonly b i o t i t e - r i c h  
b u t  c o n t a i n i n g  v a r i e d  c o n c e n t r a t i o n s  o f  s e r i c i t e ,  a m p h i b o l e ,  
q u a r t z ,  c h l o r i t e / c l i n o c h l o r e .  E i o t i t e  c o n c e n t r a t i o n s  as f i n e r  
a g g r e g a t e s  of g r a i n s  e x t e n d  a l o n g  f o l i a t i o n  p l a n e s  a n d  f o l l o w  
l i n e s  of c r o s s  d i s l o c a t i o n .  L e n s o i d a l  p a t c h e s  o f  p l a g i o c l a s e  as 
coarse s i n g l e  f r a g m e n t s  o r  a g g r e g a t e s  o f  g r a i n s  w i t h  q u a r t z  a n d  
c a r b o n a t e .  
S t a i n e d  s l a b  i n d i c a t e s  n o  I . : : :-feldspar;  e t c h i n g  s u g g e s t s  a b u n d a n t  
p 1 ag i oc i a5e i n 9 r o u n  d m a s s  . Nonmaq n e  t i c . 
T r a n s m i t t e d  l i g h t  
G r oci n d mass 

F e l d s p a r  i p l a g i o c l a s e )  : 30%, a n h e d t - a l  (.:::.(I1 t o  ::.O.(:)ts m m ,  
g e n e r a l l y  .::.(E m m ) ,  e l o n g a t e  g r a i n s  i n  p l a n e  o f  
f c l i a t i o n .  U n t w i n n e d .  F t - e s z n c e  i n d i c a t e d  by e t c h i n g  
O S  s t a i n e d  slab a n d  d i f f e r e n c e s  i n  r e l i e f  w i t h  q u a r t z .  

Q u a r t z :  20%, a n h e d t - a 1  (.:::.(I1 t o  :::.Ci.O5 m m ,  g e n e r a l l y  .:::.CE m m i  , 
e l a n y a t e  g r s . i n s  i n  p l a n e  o f  f o l i a t i o n .  

Se t - i c i t e :  20%. anhed t -a1  (.::.(:)l to 0 .  1 mm, g e n e r a l l y  a b o u t  .(E 
m m i ,  f ib t -ou r ;  ( e d g e s  o f  p l a t e s  i n  p l a n e  o f  S o l i a t i o n ) ,  
f o r m s  d i sc on t i nctous p a r t  i n J 5. w i s p y  1 e n  so i CIS a n d  
networks among q u a r t z  a n d  S e l d s p a r -  gr-ainr ; ,  a n d  m o r e  
c o n t i n u o u s  lamellae. L a m e l l a e  show c r i n l . : : l i n g '  b y  c r o s s  
f o l d i n g .  

E i o t i t e :  l O % ,  a n h e d t - a l ,  (.::.C)l t o  (3. 1 mml, i r r e g u l a r  b l a d e d ,  
cluster-s of gra ins  f o r - m  diffuse partings associated 
w i t h  set-icite. Commonly t h e  b i o t i t e  c o n c e n t r a t i o n s  
l e a d  o f +  a l o n g  f o l i a t i o n  f r o m  coat-set- b i o t i t e  
S e g r e g a t i o n s  d i s c u s s e d  be low.  

Opaques :  (see r e f l e c t e d  l i g h t  s e c t i o n )  

F r a g m e n t s :  

q u a r t z ;  on  c u t  s u r f a c e s  t h e r e  is t h e  a p p e a r a n c e  o f  q u a r t z  
" e y e s "  b u t  i n  t h i n  s e c t i o n  t h e r e  at-e l e n s o i d a l  c lus te rs  
of a g g r e g a t e s  o f  f i n e r -  q u a r t z  g r a i n s .  No 1s.r-qe r o u n d e d  
r e s o r b e d  q u a r t z  q t - a i n s  w e t - e  o b s e r v e d  i n  t h i n  s e c t i o n .  

F e l d s p a r ;  .:::5%, a n h e d r a l  g r a i n s  ( t o  0.8 mm) , some s h o w i n g  
t w i n n i n g ,  a s  s i n g l e  l e n t i c u l a r  f r a g m e n t s  b u t  m o r e  
commonly as l e n s o i d a l  a g g r e g a t e s  of g r a i n s  w i t h  q u a r t z  
a n d  c a r b o n a t e s .  

... . 



I [I51 C o n t i n u e d  

W 
S e g t - e g a t  i ons : :  15% 

E i o t i  t e ,  a m p h i b o l e ,  c a r b o n a t e ,  c h  l o r i  t e / c  1 i n o c h l o r - e  opaqc te s .  
T h e s e  m i n e r a l s  or- c o m b i n a t i o n s  o f  t h e s e  m i n e r a l s  f o r m  
i t - r e g u l a r -  d i - F f u s e  p a t c h e s  ( t o  severa l  m m ) .  T h e y  are 
g e n e r a l l y  f e l t e d  w i t h  o n e  o r  o t h e r  of t h e  m i n e r a l s ,  
commonly  b i o t i t e ,  p r e d o m i n a t i n g .  T h e  p a t c h e s  are 
e l o n g a t e  f o l l o w i n g  f o l i a t i o n  b u t  cross  f o l i a t i o n  a l o n g  
l i n e s  o+ d i s l o c a t i o n .  

R e f l e c t e d  l i g h t  
O p a q u e  m i n e r a l s :  :.5'/. 

(a )  D i s s e m i n a t e d  i n  g r o u n d m a s s ,  i t - r e g u l a r  g r a i n s  (A:::. 0 1  t o  
0.15 mm,, a n d  a g g t - e q a t e s  o f  g t - d i n s  w h i c h  i n c l u d e :  p y r i t e ,  
i l m e n i t e / s p h e n e .  

( b i  S u l p h i d E 5  a s s o c i a t e d  w i t h  b i o t i t i c  s e g r e g a t i o n = ,  (.::.61 
t o  ( 2 . 3  m m j .  a n d  v e r y  i r r e g u l a r  a g g r e g a t e s  i n c l u d i n g :  
pyt- t -hot  i te,  c h a l c o p y r i t e .  



C 1 4 3  V k  12309 ( F o l i s h e d  t h i n  s e c t i o n )  
F e l d s p a r - ,  q u a r t z ,  se r ic i te ,  b i o t i t e ,  c h l o r - i  te  s c h i s t i p h y l  l i t e  

F o l i a t e d i s c h i s t o s e  w i t h  l a m i n a e  p r e d o m i n a n t l y  o f  m i x t u r e s  of 
f e l d s p a r ,  c h l o r i t e ,  s e r i c i t e  w i t h  o n e  or- o t h e r  o f  t h e s e  m i n e r a l s  
p r e d o m i n a t i n g  i n  d i f f e r e n t  lamellae. Q u a r t z  is a m i n o r  
c o n s t i t u e n t  o c c u r r i n g  a s  f i n e  g r a i n e d  l e n s o i d s  a n d  i n  coat-set- 
g r a i n e d  s e g r e g a t i o n s  w i t h  b i o t i t e ,  s e r i c i t e ,  c h l o t - i t e / c l i n o c h l o r e  
a n d  coat-ss g r a i n e d  s u l p h i d e s .  Some c ross  c r i n k l  i n 9  a n d  
d is l o c a t i o n .  

S t a i n e d  s l a b  g i v e s  2. s l i g h t  s t a i n  i n  areas o f  some coarser 
s e g r e g a t i o n s .  T h e  gr-oundmas;s is i n t e n s e l y  e t c h e d  i n d i c a t i n g  h i g h  
p l a g i o c l a s e  c o n t e n t  i n  g r o u n d m a s s .  M a g n e t i c .  S u l p h i d e  a n d  o x i d e  
m i n e r - a l s ,  i n  a p p r o x i m a t e  or-der o f  a b u n d a n c e ,  i n c l u d e :  p y r r h o t i t e ,  
i l m e n i t e ,  c h a l c o p y r i t e .  

T r a n s m i t t e d  l i g h t  
G r o u n d m a s s  

F e l d s p a r - :  30%, a n h e d t - a l ,  (.:::.01 t o  0 .  1 m m ,  g e n e t - a l l y  .<.05 
m m i ,  e l o n g a t e d  g r a i n s  i n  p l a n e s  o+ f o l i a t i o n .  Q u a r t z  is 
s u b o r d i n a t e .  Shows w i d e  v a r i a t i o n  i n  t - e l a t i v e  
a b u n d a n c e  o f  c h l o t - i t e  a n d  s e r i c i t e  i n  a d j a c e n t  l a m i n a e .  

Q u a r t z ;  10%? a n h e d t - a l ,  (.:::.(I1 t o  0 .  1 m m j  ? e l o n g a t e  g r a i n s  i n  
 plan^ o f  f o l i a t i o n .  Fo rms  f i n e  g r a i n e d  l e n s o i d s  ( t a  
sever-a1 m m ) ,  i n  p l a n e  o f  f o l i a t i o n .  I n  some l a m i n a e  
9 ita t- t z 1 en 5 D i d 5 p t- ed o m i n a t E ov e t- p 1 a g  i o c 1 a s  E. 

C h l o r i t e :  15%, a n h e d r a l ,  (.:::.(I1 t o  0 . 2  m m j ,  f o l i a t e d .  
P r e d o m i n a t e s  i n  some l a m i n a e  w h e r e  i t  is m i x e d  w i t h  
les.ser- s e r i c i t e  a n d  f e l d s p a r .  I n  a d j a c e n t  l a m i n a e  i t  
may b e  s u b o r d i n a t e  t o  set-1cit-p a n d i o r  f e l d s p a r .  

Se t - ic i te ;  15%, a n h e d t - a l ,  (.:::.(I1 t o  0 . 2  m m ) ,  f o l i a t e d ;  F o r m s  
d i f  f u s e  netwot-b:s w h e r e  s u b o r d i n a t e  t o  c h l o r i t e  w i t h  a 
t e n d e n c y  f o r  c o n c e n t r a t i o n  i n  c r o s s  folds a n d  
d i s l o c a t i o n s  w h e r e  f o l i a t i o n  p a r a l l e l s  t h e  cros5 
s t r u c t u t - e .  I n  s e r i c i t e - r i c h  lamellae i t  f o r - m s  
d i s c o n  t i n u o u s  p a r t i n g s ,  w i s p y  l e n s o  i d a l  c 1 u s t e t - 5  a n d  
d i f f u s e  m55es w i t h i n  a p l a g i o c l a s e - r i c h  g r o u n d m a s s .  

E i o t i  te: .:::5%, a n h e d r a l ,  (.<:. 0 1  t o  0. 1 m m )  , f o l  r a t e d ,  v e r y  
minor- w i s p y  p a r t i n g s  commonly i n  q u a t - t z  r i c h  l a m i n a e .  

S e g t - e g a t  i o n s  

B i o t i t e ,  q u a t - t z ,  s u l p h i d e s ,  lesser- ser-icite v e r y  m i n o r  
c h l o r i t e  ( c l i n o c h l o r e )  a s  coarser g r a i n e d  a g g r e g a t e s  
f o r m i n g  d i f f u s e  l e n s o i d s  a l o n g  f o l i a t i o n .  
F e l t e d / f o l i a t e d .  

K - f e l d s p a r  w a s  n o t  c o n f i r m e d  i n  t h i n  s e c t i o n .  
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R e f l e c t e d  l i g h t  

Opaques: .:ZlO% 
(a)  D i s s e m i n a t e d  t h t - o u g h o i t t  m a t r i x ,  a n h e d t - a 1  g t - d i n s  (.::.01 t o  
.OS m m ) .  I n c l u d e s :  i l m e n i t e ,  p y r r h o t i t e .  
(t;) More a b u n d a n t l y  as coat-se g t - . 2 i n s  ( t o  :::.2.C) m m j  , w i t h  
b i o t i t e-q ua t- t z - s e g  r e g  at i o n  s . 
c h a l c o p y r i  t E .  

I n c 1 ctd es : p y r !- h o t i t e a 
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F e l d s p a r ,  ( q u a t - t r ) ,  b i o t i t e ,  ( s e r i c i t e )  , s c h i s t  

Gt-oundmasc, o f  p l a g i o c l a s e  a n d  lesser q u a r t z  f o l i a t e d  b y  w i s p y  
l m s o i c i s  a n d  n e t w o r k s  o f  set-icite. C o n t a i n s  c l o t s  of f i n e  f e l t e d  
b i o t i t e  commonly w i t h  coarser g r a i n e d  s e g r e g a t i o n s  o f  q u a r t z ,  
b i o t i t e ,  minor- f e l d s p a r - ,  set-icite, c l i n o c h l o r e  a n d  s u l p h i d e s .  

S t a i n e d  s l a b  s h o w s  traces o f  K - f e l d s p a r  a s s o c i a t e d  w i t h  coat-se 
s e g r e g a t i o n s .  N o t  c o n f i r m e d  i n  t h i n  s e c t i o n .  
M a g n e t i c :  P y r r h o t i t e  

Tt-ansmi t t e d  1 i g h  t 

P l a g i o c l a s e ;  3Cl%, a n h e d r a l ,  ( . : : : . I l l  t o  ( 3 .  1 m m ,  g e n e r a l l y  a b o u t  
0.!:)5 m m j ,  i r r e g u l a r  g r a i n s ,  e l o n g a t e  i n  p l a n e  of 
f o l i a t i o n .  Ci f e w  g r a i n s  h a v e  p o l y . s y n t h e t i c  t w i n n i n g .  

Q u a l - t z ;  2Ci%, a n h e d r - a l ,  (.:::. 01 t o  0 .  1 m m ,  g e n e r a l  l y  a b o u t  0. 05 
m m )  , i r t - e g u l a t -  g r a i n s ,  i n t e r - m i x e d  w i t h  p l a g i o c l a s e  
g r a i n s ,  h i g h e r  F:I, s l i g h t l y  h i g h e r -  b i r e f r i n g e n c e .  

+ a t  i t e ;  t r ace ,  s c t b h e d r a l ,  (0.35 m m j  . 
Opaque;  .:::5%, pyt-t-hot i te 

2 l o t s  /-,eg t-ega t i o n s ;  
B i o t i t e :  30%. a n h e d t - a 1  (,: : : .C)l  t o  O . C I 5  m m j  f e l t e d  m a s s e s  w i t h  

d i f f u s e  i t-r-egulat-  o u t  1 i n e ,  ( t o  severa l  m m  i n  d iametet-) . 
c t - i n k l i n g  b y  ct-o== f o l d i n g .  T h e  c o r e s  o f  some of t h e s e  
c l o t s  c o n t a i n  cua r se t -  s e g r - e g a t e d  q u a r t z ,  b i o t i t e ,  minor- 
f e l d s p a r ,  s e r i c i t e ,  c l i n o c h l o t - e  a n d  s u l p h i d e s .  

Q u a r t z ,  10%, a n h e d r a l  (0.  05 t o  0 . 2  m m j  , a g g r e g a t e s  o+ 
i r t - e g u l a t -  g r a i n s  commonly i n  l e n s o i d a l  f o r m  i n  
foliation. 

F e l d s p a r ,  .:::.::l?., anhed t -a1  ( t o  2 . 0  m m : i ,  o p t i c a l l y  c o n t i n u o u s  
mass e n c l o s i n g  f o l i a t e d  q u a r t z  a n d  b i o t i t e  g r a i n s .  

Fr-agmen ts: 
F e l d s p a r - ;  .::.:::5iL; as  s i n g l e  b r o k e n  g t - d i n s  ot- c l u s t e r  o f  g r a i n s  

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

V e i n :  F e l d s p a r ,  q u a r t z  a n d  se r ic i  t e  

F e l d s p a r -  is mass ive  structureless u n t w i n n e d  b u t  b i a x i a l  ( -1  
l o w  R I ,  l o w  b i r e f r i n g e n c e .  
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F e l d s p a r ,  q u a r t z ,  s e r i c i t e ,  c h l o r i t e ,  b i o t i t e  c a r b o n a c e o u s  
s c h i s t / p h y l l i t e .  

C o m p l e x  m i n e r a l o s v  composed  o f  f o l i a t e d  lamellae r i c h  i n  o n e ,  
n t h e t - ,  or- c o m b i n a t i o n s  o f  E - f e l d s p a r ,  q u a r t z ,  se r ic i te ,  c h l o r i t e ,  
w i t h  a m y r i a d  o f  d i f f u s e  m i c r o g r a n u l a r  " d u s t y "  c a r b o n a c e o u s  ( '7) 
p a r t i n g s  f o l l o w i n g  f o l i a t i o n .  T h e  g r o u n d m a s s  is s c h i s t o s e ,  
i n t e n s e l y  d e f o r m e d  by  c ros s  f o l d i n g  a n d  d i s l o c a t i o n s  ( f r a c t u r e s ) .  

C o n t a i n s  f i n e  g r a i n e d  d i f f u s e  b i o t i t e - r i c h  c l o t s  w i t h  a s s o c i a t e d  
coarset- s e g r e g a t i o n s ,  a n d  d i s t - u p t e d  v e i n s  of b i o t i t e ,  q u a r t z ,  
c a r b o n a t e ,  a m p h i b o l e  (tremcl i t e )  a n d  s u l p h i d e s .  

S t a i n e d  s l a b  i n d i c a t e s  t h e  p r e d o m i n a n t  f e l d s p a r -  is t:::-+eldspar-. 
M a g n e t i c .  

T t-an 5 m i t t e d 1 i g h t 

F e l d s p a r ;  2OX, anhedt-a.1,  (.:::. 0 1  to 0 .  05 m m )  , s t a i n e a  s l a b  
i n d i c a t e s  h i g h  K - f e l d s p a r  c o n t e n t  i n  t h e  v e r y  t h i n l y  
1 a m  i n a. t e d  1 a y e  t-s c o n  t a i n i n 9 my t- i a d s  o f c a r b o n  ac eous 
partings. N o t  c o n f i r m e d  i n  t h i n  s e c t i o n .  

Q u a r t z ;  X i % ,  a n h e d r - a l ,  (.:::.(I1 to (3 .  1 m m ,  g e n e r - a l l y  .<0.(55 m m : ) .  
I n  q u a r t z  r i c h  l a m i n a e  w i t h  e l o n g a t e  g r a i n s  i n  p l a n e  
of +olia.tior-i o f  set-icite p a r t i n g s  a n d  d i f f u s e  netwot-1::s. 
A l s o  as a b u n d a n t l y  d i s s e m i n a t e d  j t - d i n s  a n d  a g g r e g a t e s  
f o r m i n g  sinal 1 l e n s o i d s  i n  s e r i c i t e - r i c h  a n d  
c a r b o n a c e o u s  1 a m i  n a e .  

Se t - i c i t e ;  20%, a n h e d r a l / a c i c u l a t - ,  (.:::.(:I1 t o  0.2 m m )  f o r m i n g  
p l u m o s e  f o l i a t e d  n e t w o r k s  a r o u n d  f e l d s p a r  a n d  q u a r t z  
g r a i n s  and l e n s o i d s .  L o c a l l y  i n t e n s e  c a r b o n a c e o u s .  
p a r t i n g s  o b s c u r e  much o f  t h e  s e r i c i t e .  

C a r b o n a c e o u s  ('7) p a r t i n g s ;  .::liX!, v e r y  f i n e ,  d i i f u s e ,  
m i c r o g r a n u l a r  s e m i o p a q u e  mater ia l  f o r - m s  a m y r i a d  o f  
d i s c o n t i n u o u s  p a r t i n g s  wh ich  l o c a l l y  p r e d o m i n a t e  i n  
s e t - i c i t i c  l a m i n a e .  

O p a q u e s ;  .:::5%, as i r r e g u l a t -  g r a i n s  (.:::. 01 t o  0 .  05 m m )  , m o s t  
a b u n d a n t  ' associated w i t h  b i o t i t i c  c l o t s  a n d  coarser 
g r a i n e d  s e g r e g a t i o n s .  

C 1 o t s / V e  i n s/Seg r-ega t i o n s  20% 
D i f f u s e  c l o t s  of f i n e  f e l t e d  b i o t i t e  w i t h  a s s o c i a t e d  coarser- 

s e g r e g a t i o n s  o f  a m p h i b o l e s ,  t remol i te  c a r b o n a t e ,  q u a r t z  
a n d  s u l p h i d e s  w h i c h  m e r g e  i n t o  d i s r u p t e d  c o m p o s i t e  
v e i n s .  
The v e i n s  f o l l o w  a n d  c ros s  f o l i a t i o n  a n d  are  d e f o r m e d  
i n t o  s i n u o u s  s h a p e s ,  l e n s o i d s  a n d  b o u d i n s .  Composed of 
q u a r t z ,  c a r b o n a t e ,  a m p h i b o l e  ( t r e m o l i t e ! ,  b i o t i t e  a n d  
s u l p h i d e s  as  f o r  coarse s e g r e g a t i o n s .  
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S p o t t e d  f e l d s p a r ,  q u a r t z ,  b i o t i t e ,  s e r i c i  t E ,  s c h i s t / p h y l l  i t e  

F o l i a t e d ,  l a m i n a t e d  g r o u n d m a s s  composed  o f  p r e d o m i n a n t l y  o n e ,  
t w o ,  or more of p l a g i o c l a s e ,  K - f e l d s p a r ,  q u a t - t r  a n d  ser-ici te .  
S c a t t e r e d  r o u n d e d  p a r - t l y  r e so r -bed  q u a r t z  g r a i n s .  C o n t a i n s  
b i o t i t e - r i c h  c l o t s  ( t o  s e v e r a l  m m )  w i t h  i t - r e g u l a r  o u t l i n e  and 
w h i c h  c o n t a i n  coarser s e g r e g a t i o n s  o f  a m p h i b o l e ,  q u a r t z ,  
c a r b o n a t e  a n d  o p a q u e  g r a i n s  ( s u l p h i d e s )  . 
S t a i n e d  s l a b  c o n f i r m s  d i f f u s e  K - f e l d s p a r  i n  g r o u n d m a s s  w i t h  
e t c h i n g  also i n d i c a t i n g  h i g h  p l a g i o c l a . s e  c a n t e n t .  Weak m a g n e t i c  
( p y t - r h o t  i te)  

T r a n  sm i .t t e d  1 i g h t: 
G r-oundma=;s : 

Q u a r t z ;  10%. a n h e d r - a 1  , <.::. 01 t o  . 05  inml e l o n g a t e  g r a i n s  i n  
p l a n e  o f  f o l i a t i o n ,  mixed  i n  f e l d s p a t -  ( K - f e l d s p a r )  a n d  
f i n e  se t - ic i te  l a m i n a e .  

P l a g i o c l a s e ;  l%, a n h e d r - a l ,  (,::.(31 t o  0.5 m m i  s t a i n e d  s l a b  
i n d i c a t e s  s i g n i f i c a n t  etched p l a . g i o c l a s e  c o n t e n t  i n  
g r o u n d  m a . 5  s . Un t w i n n e d  . 

K-fe ldzpa t - ;  10%, a n h e d t - a l ,  <.:::. (31 t o  0 .  5 m m j  , s t a i n e d  sl.& 
i n d i c a t e s  d i i f u s e  i n t e r s t i t i a l  c l o t s  d i s p e r s e d  i n  
s e r i c i t e - r i c h  l a m i n a e .  N o t  d i s t i n g u i s h e d  . f r o m  
un  t w  i n n e d  p 1 ag ioc 1 ase i n  t h  i n  se t  t i o n .  

S e r i c i t e ;  15%. a n h e d r a l / ? c i c u l a r  <.:::.(I1 t o  ( 3 .  1 m m ) ,  ( e d g e s  of 
p l a t e s  i n  f o l i a t i o n ! ,  f o r m s  d i s c o n t i n u o u s  p a r t i n g s ,  
d i f f u s e  l e n s o i d s  a n d  w i s p y  n e t w o r k s  a r o u n d  q u a r t z  a n d  
f e l d s p a r  g r a i n s .  Crin1: : led by c r o s s  f o l d i n g .  . 

S e g  resat i o n s  

Q u a r t z ;  15%, anhedr -a1  g r a i n s ,  ( t o  0.1 m m j ,  a g g r e g a t e s  
f o r m i n g  l e n s o i d s  a b u n d a n t l y  d i s t r i b u t e d  t h r o u g h o u t  t h e  
g r o u n d m a s s .  

C l o t s ;  SO%, vet-y i t - r e g u l a r  masses. ( t o  several m m )  , p r e d o m i n a n t l y  
b i o t i t e  w i t h  coarser  g r a i n e d  cores  o f  a m p h i b o l e ,  
q u a r t z ,  c a r b o n a t e  a n d  s u l p h i d e s .  F o l l o w s  a n d  c u t s  
f o l i a t i o n .  E a c h  m i n e r a l  s p e c i e s  f o r m s  c l u s t e r s  of 
g r a i n s .  

E i o t i t e ;  1%. a n h e d r a l ,  g e n e r a l l y  f i n e  g r a i n e d ,  (.::.(31 t o  .(E 
rnm), close pac1::ed f e l t e d ,  f o r m s  t h e  ma in  mass of most 
c l o t s .  

C h l o r i t e ;  .::5!, a n h e d t - a l ,  ( t o  ( 3 .  1 m m )  , c l u s t e r s  o f  b l a d e d  
g r a i n s .  
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A m p h i b o l e  ( a c t i n a l i t e i ’ ; ’ )  ) ;  .:::si:, a n h e d t - a l ,  (to 0 . 2  m m ) ,  
b l a d e d  p r i s m a t i c ,  f e l t e d  c lusters .  L i g h t  g r e e n  
p 1 eoc h t-o i c . 

Q u a r t z ;  .::Si!, a n h e d r - a l ,  ( t o  (3.2 m m ) ,  s i n g l e  a n d  c1~15tet-5 of 
g r a i n s ,  some c l u s t e r - s  l e n s o i d a l .  

C a r b o n a t e ;  .:::57!, a n h e d t - a l ,  d i S f u s e  i n t e r s t i t i a l  

G p a . t i t e ;  t r ace  

F r a g  men t 5 : 

Quartz; .:::.:::ZX, anhedt -3 .1 ,  C t o  IDrnmj , r o u n d e d ,  p a r t i a l l y  
t -eso t -bed  . 
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Q u a r t z ,  f e l d s p a r ,  b i o t i t e  s e r i c i t e  ( c h l o r i t e )  s c h i s t / p h y l  l i t e .  

Composed of q u a r t z ,  f e l d s p a r ,  b i o t i t e  a n d  s e r i c i t e  o f  w h i c h  o n e ,  
o r  c o m b i n a t i o n s  of t w o  o r  m o t - e  m i n e r a l s  p r o d u c e  f o l i a t e d  
l a m i n a t i o n s .  Most l a m i n a t i o n s  or- l a y e r s  at-e f i n e  g r a i n e d  b u t  some 
c o n t a i n  i r r e g u l a r  masses o f  o p t i c a l l y  c o n t i n u o u s  p l a g i o c l a s e  
p o i k i l i t i c a l l y  e n c l o s i n g  f o l i a t e d  s e r i c i t e  a n d  b i o t i t e .  M i c a c e o u s  
m i n e r a l s  a n d  f e l d s p a t -  show c r i n k l i n g  a n d  d i s l o c a t i o n  b y  cross  
s t ruc t ct res. 

C o n t a i n s  coarse  v e i n  1 iL:e l e n s o i d a l  s e g r e g a t i o n s  of quartz w i t h  
lec,=..et- s e r i c i t e  a n d  s u l p h i d e s  f o l l o w i n g  f o l i a t i o n .  I r r e g u l a t -  
c l o t s  of f i n e  f e l t e d  b i o t i t e  w h i c h  f o l l o w  f o l i a t i o n  a n d  cross  
s t r u c t u r e s ,  a l so  c o n t a i n  c l u s t e t - s  o f  s u l p h i d e s  a n d  coarser 
s e g r e g a t i o n s  o f  b i c t t i t e  a n d  q u a r t z .  

S t a i n e d  . s l a b  i n d i c a t e s  v e r y  minor- K- fe ldspa r -  a s s o c i a t e d  w i t h  same 
c l o t s .  S t r o n g  e t c h i n g  s u g g e s t s  a n  a b u n d a n c e  o f  p l a g i o c l a s e  
g r a i n s  a n d  c l o t s  i n  s o m e  lamellae. M a g n e t i c  

U p a q u e s  i n c l u d e  p y r r h o t i t e ,  c h a l c o p y r l  t e ,  

Tt-ansmi t t e d  1 i g h t ;  

Fe 1 d sp at- : 
(a) P l a g i o c l a s e ;  lC):'., a n h e d r a i  <.I::. i l l  t o  . 05 mmi , e l o n g a t e  

g r a i n s  a l i g n e d  w i t h  f o l i a t i o n ,  i n  f e l d s p a r - r i c h  
l a m i n a e ,  some m i x i n g  w i t h  q u a t - t z  ( ' 7 )  , f o l  i a t e d  b y  
s e r - i c i t e l b i o t i t e .  K - f e l d s p a r  w a s  n o t  c o n f i r m e d  i n  t h i n  
s e c t  i o n .  

ZCl X 

( b )  P l a g i o c l a s e ;  l O X ,  a n h e d t - a l ,  ( t o  s e v e r a l  m m ) ,  o p t i c a l l y  
c o n t i n l - t o u s  masses i n  some l a m i n a e  e n c l o s i n g  m i c a c e o u s  . 
m i n e r a l s  a l i g n e d  w i t h  f o l i a t i ' o n .  H i a x i a . 1  ( - ) .  

M a s s i v e , u n a l t e r e d .  Similar- g r a i n s  i n  p r e v i o u s  s ec t ions  
showed  p o l y s y n  t h e t  i c  t w i n n i n g  . % q u i  res c a n +  i r m a t  i o n .  

Q u a r t z ;  25% 
(a) Q u a r t z ;  15%, a n h e d t - a l ,  (.::I. (31 t o  0. 2 m m ,  g e n e r a l l y  a b o u t  

6 . 0 5  m m )  g r a d i n g  t o  coarser  l e n s o i d s  and s e g r e g a t i o n s .  
For-rns q u a r t z - r i c h  l a m i n a e  o r  mixed  w i t h  f e l d s p a r  
g r a n u l e s .  

( b )  ' Q u a r t z ;  l(:)i!? a n h e d t - a l ,  ( ( 3 .  1 t o  2+ m m )  , a g g r e g a t e s  of 
g r a i n s  f o r m i n g  q u a r t z  v e i n s / l e n s o i d s  i n  f o l i a t i o n  p l a n e  
or- c l u s t e r s  of g r a i n s  w i t h  coat-set- s e g r e g a t i o n s  of 
se r ic i te /muscovi te  o r  b i o t i t e .  
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S e r i c i  te: 20% 
(a! Ser i c i t e ;  15%, a n h e d r a l ,  (.<.C)l t o  0 . 2  m m ) ,  

f i b t - o u s / p l u m o s e  f o l i a t e d  w h e r e  i t  f o r m s  t h e  major- 
c o n s t i t u e n t s  o f  l a m i n a e  a n d  s h o w s  c r i n k l i n g  a n d  
d i s 1 oc a t i o n b y c t-o s 15 s t t-u c t LI res. 

( b Se r i c i t e ; 5i:, d i f i: LIS e , d i s c on  t i n LIOCIB p at- t i n g s , w i s p  y 
l e n s o i d s  and n e t w o r k s  i n  q u a r t z - f e l d s p a r  matrices and 
i n  coarse f e l d s p a r -  masses. 

B i o t i t e :  
(a) B i o t i t e ;  20%, a n h e d r a l ,  (.<:.(:)I t o  (I.? m m )  , b l a d e d ,  

f o r m i n g  l a rge  i r r e g u l a r  f i n e  f e l t e d  c l o t s  w i t h  
associated coarse clustet-s o f  g r a i n s  a n d  d i s c o n t i u o u s  
l a m i n a e  a l o n g  f o l i a t i o n  p l a n e s .  A s s o c i a t e d  
aJ9r-egates;segregations o+ s u l p h i d e s .  C o n c e n t r a t i o n  oi 
b i o t i t e  i n  areas o f  c ros s  d i s l o c a t i o n .  

(b) B i o t i t e :  5%? a n h e d r a l ,  <.:::.(I1 t o  (3.1 m m ! ,  b l a d e d ,  as 
d i s s e m i n a t e d  g r a i n s ,  c l u s t e r s  o f  g r a i n s  s c a t t e r e d  a l o n g  
f o l i a t i o n  p l a n e s  of some l a m i n a e .  

C h l o r i t e :  5%, a n h e d r a l ,  (to 0 . 2  m m ) ,  b l a d e d / i i b r o u s ,  f o r m i n g  
nar-row l a m i n a e  w i t h  s e r i c i t e .  

C a r S o n  ac ea15 ma. t e t- i a. 1 '7 ) , s e m  i op a q  LI e d u s t i n g '3 : .:: 5% , 
rnicr-ogranLIlat- ,  d i f i c r s e  di-i.+tings +ol lowing f o l i a t i o n  
w i t h  c o n c e n t r a t i o n  i n  cro.55 f o l d s  a n d  d i s l o c a t i o n s .  

R e f l e c t e d  l i g h t  

(a) S u l p h i d e s  as c l u s t e r s  o f  g r a i n s  a s s o c i a t e d  w i t h  b i o t i t e  
c l o t s  a n d  coarser s e g r e g a t i o n s .  I n  a p p r o x i m a t e  o rder  of 
abundance , 
s p h a l e r i  t E .  

t hey i n c 1 ud e : p y r r h  o t-i t e ,  c h a 1 cop  y t- i t e , 

i b )  C l u s t e r - s  of m i n u t e  g r a i n s ,  e l o n g a t e  r o d s  a l o n g  f o l i a t i o n  
p l a n e s  of g r o u n d m a s s .  I n  a p p r o x i m a t e  order o f  
a b u n d a n c e ,  they i n c u d e :  i l m e n i t e ,  p y r r h o t i t e ,  
c h a l c o p y r ' i  te, s p h a l e r i t e .  
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F e  1 d s p  a r , quat-  t z , se  r i c i t e b i o t i t e ,  sc h i s t 1 p h y 1 1 i t e 

Composed of f e l d s p a r  ( K - f e l d s p a r  a n d  p l a g i o c l a s e )  , q u a r t z ,  
set-icite,  b i o t i t e  w h i c h  a r e  s e g r e g a t e d  i n t o  f o l i a t e d  lamellae 
r i c h  i n  o n e ,  or c o m b i n a t i o n s  o f  t h e s e  m i n e r a l s .  T h e  m o s t  
a b u n d a n t  lamellae at-e f e l d s p a r - s e r i c i  t e - r i c h ,  s e r i c i t e - r i c h  a n d  
q u a r t z - r i c h .  T h e  f u l i a t e d  lamellae a r e  c r i n k l e d  a n d  d i s l o c a t e d  b y  
ct-05s structures. F e l t e d  b i o t i t e  c l o t s  a r e  s u p e r i m p o s e d  o n  t h i s  
g r o u n d m a s s ,  c o n c e n t r a t e d  a t  c ross  f o l d s  a n d  d i s l o c a t i o n s .  

S t a i n e d  s l a b  i n d i c a t e s  s i g n i f i c a n t  a m c x i r t t s  of t:c-feldSpat- a n d  
p 1 a 9 i oc 1 a 5 e i n g t-oci n d m a s  s . 
Magne%ilc.  Opaque  m i n e r a l s  a r e  c a n c e n t r a t e d  i n  b i o t i t e  c l o t s  a n d  
i r r  CCja t -se t -  q u a r t z - a m p h i b o l e  s e g r e g a . t i o n s .  S u l p h i d e s  a n d  o x i d e s  
i n  a p p r o x i m a t e  o r d e r  o+ a b u n d a n c e  i n c l u d e :  p y t - . r h o t i t e ,  
c h a l c o p y r i t e ,  s p h a l e r i t e ?  ( i l m e n i t e ) .  

Tr-ansmi t t e d  1 i gh t 
G t-oundmasz 

F e l d s p a r - ;  20% : 
F' lagioclasei ' t : : : - f~ld- ,pat- ;  1%, a n h e d t - s l ,  (.::" 0 1  t o .  (35 mmi . 

F e l d s p a r  r i c h  lamirrae at-e comrnc)nly m i x e d  w i t h  v a r i e d  
amounts  of: s e t - i c i t e  a n d  c o n t a i n  l e n s o l d 5  o+ s l i g h t l y  
c~x.t-set- gt-aincrd q u a r t z  a l o n g  f a 1  i a t i m .  T h e  feld.sp.ztt-5 
s. r e  v e t- y i i n e g t- a i n ed  , No t 
r e a d i l y  d i s t i n g u i s h a b l e  o p t i c a l  i y .  S t a i n e d  s l a b  
i n d i c a t e s  p r e s e n c e  of b o t h  w i t h  p l a g i o c l a s e  :::.::::::. t h a n  t:::- 
f e l d s p a r .  

s t r - ~ !  c t LI t d .  es s , cin t w i n n e d I 

S e r i c i  te: 15!, a n h e d r a l ,  (.::. 01 t o  0.2 m m ,  g e n e r a l l y  .<(I. 1 )  
i i b t- ous / b 1 ad Ed , Se r i c i i; e- t- i c h .1 a m e  1 1 a e a re  
d i f f u s e ,  +o l  i a t e d ,  w i t h  i n t e r m i x i n g  o f  v a r i e d  amount- ,  
of f e ldspa r  and biotite. S h o w  c r i n k l i n g  by c t - c ~ s  
folding a n d  d i s l o c a t i o n s .  Gt-ade f t - o m  s e r i c i t e - r i c h  t o  
f e l d s p a r - r i c h .  

f o 1 i a t e d . 

Q u a r t z ;  25%, a n h e d t - a l ,  (.::. 0 1  t o  (5. 2 m m ,  g e n e r a l l y  a b o u t  0 .  05 
t o  (1). 1 m m ) ,  e l o n g a t e d  g r a i n s  p a r a l l e l  t o  f o l i a t i o n .  
F i n e  g r a n i i l a r  c o n t a i n i n g  d i f f u s e  p a r t i n g s  o f  
s e t - i c i t e / p l a g i o c l a s e  a n d  b i o t i t e .  Coarser g r a i n e d  
q u a r t z  l e n s o i d s  l i e  i n  f o l i a t i o n  p l a n e .  Q u a r t z - r i c h  
la .yet-s  and coarser s e g t - e g a t  i o n s  c o n t a i n  c lusters  o f  
a m p h i b o l e  (tt-emol i t e / a c t i n o l  i t e )  , c a r b o n a t e  a n d  
ass oc i a t e d  c CI a t-se s 1 p h i d e5 . 

B i o t i t e ;  X I % ,  a n h e d r a l ,  (.::.(1!1 t o  0 .  15 m m ) ,  b l a d e d .  O c c u r s  
as  i r r e g u l a r ,  f i n e - g r a i n e d ,  f e l t e d  clots (to several  
m m )  w h i c h  c o n t a i n  coarser s e g r e g a t i o n s .  T h e  c l o t s  t e n d  
t o  f o l l o w  f o l i a t i o n  b u t  are  c o n c e n t r a t e d  a l o n g  cross 
f o l d s  a n d  d i s l o c a t i o n .  
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A m p h i b o l e :  .:::10%, a n h e d r - a l ,  ( t o  0.1 m m )  , b l a d e d i p r - i s m a t i c ,  
c lus te rs  o f  g r a i n s  a s s o c i a t e d  w i t h  c a r b o n a t e  i n  q u a r t z -  
r i c h  1a.yet-s and coat-set- s e g r e g a t i o n s .  

C a r b o n a t e ;  ,:::5X, a n h e d r - a l ,  (to 0.2 mm) a s . s o c i a t e d  w i t h  
a m p h i b o l e  i n  q u a t - t z - r i c h  l a y e r s  a n d  s e g r e g a t i o n s .  

R e f l e c t e d  l i g h t  

Opaque m i n e r a l  5: 1 O?. 
S u l p h i d e =  are  c o n c e n t r a t e d  i n :  
(a i  B i o t i t e  clots; i n  o r d e r  of a b v . n d a n c e  i n c l u d e :  
Fyt- t -hot  i t e ,  c h s l c a p y r i t e ,  s p h a l e r i t e .  

( b j  Coat-=e q u a r t z  l e n s o i d s  a n d  s e g r e g a t i o n s  w i t h  a m p h i b o l e  
a n d  c a r - b o n a t e ;  i n  o r d e r  of a b u n d a n l r e  at-e: s p h a l e r - i  t e ,  
pyr~-hatite,chalcopyrite, ! i l m e n i t e j .  I l m e n i t e  is m o z t  
a b  u n  d a n  t .st3 d i ssem i n a t: i Dn c, i n f o 1 i a t  ed 9 r o u n  d m a s s  . 
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tl W'' P h y l l i t i c  q u a r t z ,  p l a g i o c l a s e ,  c r y s t a l  t u f f  

G r o u n d m a s s  c o n z i s t s  o f  f i n e  g r a n u l a r  q u a r t z  a n d  f e l d s p a r -  f o l  i a t e d  
w i t h  d i i f u s e  se r ic i  t e  l e n s o i d s  a n d  p a r t i n g s .  T h e r e  a r e  sca t t e red  
f i n e ,  f e l t e d  b i o t i t e  c l o t s  a n d  a few l e n s o i d s  o f  a g g r e g a t e s  of 
coarser  g r a i n e d  q u a r t z  l y i n g  i n  t h e  p l a n e  o t  f o l i a t i o n .  C o a r s e  
f t - a j m e n t s ,  c l u s t e r - s  o f  g r a i n s  o f  p l a g i o c l a s e  a n d  lesser 
s u b r c w n d e d  p a r t l y  r e s o r b e d  q u a r t z  g r a i n s  are  sca t te red  t h r o u g h o u t  
t h e  g t -oundmass .  

S t a i n e d  s l a t  i n d i c a t e s  n o  K - f e l d s p a r  b u t  s h o w s  s t r o n g  e t c h i n g  o f  
p 1.39 ioclase. N o n m a g n e t i c .  W e a k  d i s s e m i n a t e d  o p a q u e s  assac i a t e d  
w i t h  m i E a s  a n d  c h l o r i t e .  

T r a n s m i t t e d  l i g h t  
G r - m u  n d m a s  s 

Quartz: 2Ci%, a n h e d r a l ,  (.:::.01 t o  0.2 m m ,  most g r a i n s  . : C . ( E i  
m m )  , e l o n g a t e d  g r a i n s  a l i g n e d  parallel t o  f o l i a t i o n .  
Coarser g r a i n s ,  (to (I. 2 m m i  , for-m l e n s o i d a l  a g g r e g a t e s  
o i  g r a i n s  i n  p l a n e  o f  f o l i a t i o n .  

. .  P l a g i o c l a s e :  25%, a n h e d r a l  , c.::.. 0 1  t o  Ci.2 m m ,  m o s t  g r a i n s  .::. i:)5 

m m : ~ ,  e l o n g a t e d  g r a i n s  a l ; g n e d  parallel t o  f o l i a t i o n .  
C o n s p i c u o u s  by s c a t t e r e d  p o l y s y n t h e t i c  t w i n n e d  g r a i n s  
a n d  b y  l o w e r -  RI t h a n  quartz. 

B i o t i t e  15X 
(3.) R e d  brown p l e o c h r o i c ;  a n h e d r - a l ,  ( . < : . i I ) l  t o  ( 3 .  2 m m )  , f i n e r  

g r a i n s  f e l t e d ,  coarser  f o l i a t e d .  F o r m s  i r r e g u l a r  c l o t s  
g e n e r a l l y  a s s o c i a t e d  w i t h  coarser  q u a r t z  s e g r e g a t i o n s .  

(b) Fale y e l l o w i s h  g r e e n ;  a n h e d r a l ,  (.::.(I1 t o  .05 m m )  , 
f i b r -ous  t o  p l u m o s e ,  f e l t e d / f o l i a t e d  f o r m i n g  elongate 
clots a n d  l e n s o i d a l  s h a p e s  along f o l i ~ t i o n .  

Se t - ic i te ;  10%, a n h e d r a l ,  (.:::.Ol t o  (3.2 m m ,  g e n e r a l l y  .::(:I. 1 m m )  , 
ac i c u l  a r / b  1 a d e d ,  f o l  i a t e d ,  f o r m i n g  d i s c o n  t i n u o u s  
p a r t i n g - , , .  d i f f u s e  l e n s o i d s  a n d  networC::s w i t h i n  q u a r t z -  
f e l d s p a r  g r o u n d m a s s .  

Opaques :  i%, a s s o c i a t e d  w i t h  maf i c s  a n d  coarser q u a r t z  
s e g r e g a t  i o n s .  

F r a g m e n t s :  30% 

P l a g i o c l a s e ;  >20%, f r a g m e n t a l ,  ( t o  1.0 m m ? ,  t w i n n e d ,  i n d i c a t e d  
c o m p o s i t i o n  i n  o l i o g c l a s e i a n d e s i n e  r a n g e .  ( R I  v e r y  c lose  t o  
e p o x y ;  i f  ( - )  t h e n  i n  a l b i t e  r a n g e ! .  



Q u a r t z :  f l O X ,  r o u n d e d ,  ( t o  1.5 m m ) ,  n i b b l e d  m a r g i n s ,  p a r t l y  
r e s o r b e d .  

V e i n s  

C a r b o n a t e  v e i n l e t s .  
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I n t e r l a m i n a t e d  q u a r t z  a n d  f e l d s p a r  c h l o t - i  t e  s c h i s t  

T h e  lamellae are  c o m p o s e d  oi g r a n u . l a r  q u a r t z  i n t e r l a m i n a . t e d  w i t h  
a n  i n t e n s e l y  de+ot-med m i x t u r e  of c h l o r i t e  a n d  f e l d s p a r -  c o n t a i n i n g  
f o l  i a t e d  w i s p y / d i f f u s e  c lo t5  o f  s e r i c i  te. T h e  c h l o t - i  t e - f e l d s p a r -  

g r a n u l a r  q u a r t z  l e n s o i d s .  S e r i c i  te  c l o t s  c o n t a i n  d i s c o n t i n u o u s .  
p a r t i n g s  of i t -on  o x i d e .  

s e r i c i  t e  m i x t u r e  is f u r t h e r  d i s r u p t e d  b y  d e i o t - m e d  coarss r  

V e i n e d  b y  c a r b o n  a t  E 

S t a i n e d  s l a b  g i v e s  f a i n t  + s t a i n  a s s o c i a t e d  w i t h  c a r b o n a t e .  
N o n m a g n e t i c  

Very minor- d i + = e m i n a . t e d  i r r e g u l a r -  o p a q u e  g t - a i n s  b u t  s t r o n g  i t -on  
s t a i n i n g  i n  f r ac tu re s  a n d  in f o l i a t i o n  of se r ic i te  clots. 

T r a n s m i t t e d  l i g h t  
G r o cf. n d ma 5 .z 

Qua t- t z - r i c h 1 a.me 1 1 ae : 

Qi-!at-tz; 30%, a n h e d r - a l ,  (,:::.05 to 0 .  1 mmj. i r r e g u l a r  g r a i n s ,  
e l o n g a t e  i n  p l a n e  of f o l i a t i o n .  Coarser g r a i n s ,  ( t o  0.3 
m m )  az. a g g r e g a t e s  +:ot-m lensold5 i n  q u a r t z  a n d  
f el  c i s p a r - c h  1 o r  i te-set- i c i te lame 1 i ae. 

C h l o r i t e ,  f e l d s p a r - ,  lamellae c o n t a i n i n g  s e t - i c i t i c  c l o t s  a n d  
q u a r t z  l e n s o i  C I S :  

F e l d s p a r - :  15%, a n h e d t - a l ,  ( ( 5 .  02 t o  0 .  05 m m j  ;, 
i n t e r s t i t i a l  t o  b l a d e d  c h l o r i t e .  

C h l o r i t e ;  2C!%, a n h e d t - a l ,  (.:::.Q5 t o  0. 1 m m ! ,  b l a d e d ,  
f e 1 t e d  t e :.: t ~i t-e . 

C l o t s  

S e r i c i  te: 15%? a n h e d t - a l ,  (0.01 t o  0 .  1 m m ,  g e n e r a l  ly 0. 05 
m m ) ,  i r r e g u l a r  n a r r o w  b l a d e d ,  p a t c h e s  of 
f e l t e d / f o l i a t e d  g r a i n s ; ,  i n t e n s e l y  c r i n k l e d  b y  cross  
f o l d i n g  and d i s l o c a t i o n s .  

C a r b o n a t e ;  .:::lC)X, a n h e d t - a l ,  s c a t t e r e d  i r t - e g u l a t -  c lus te rs  of 
g r a i n s ,  ( t o  0.3 m m ) ,  some i r o n - s t a i n i n g .  

V e i n i n g  
C a r b o n a t e ;  f: 10% 
I r o n  o x i d e s  .,.:::5% s t r o n g  i r o n  s t a i n i n g  i n  ft-actut-es a n d  

s e r i c i t e  f o l i a t i o n  p l a n e s .  

Opaques:  ( 5 % ,  d i s s e m i n a t e d  i r r e g u l a r  g r a i n s .  
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Q u a r t z  , K-fa 1 d 5 p  ar , b i o t  i t e, ch 1 or  i t e, se r i c i t e  ) s c  h i 5 t . 
L a m i n a t e d  g r o u n d m a s s  w i t h  l a m i n a e  r i c h  i n  o n e  o r  more o f  q u a r t z ,  
K - + e l d s p a r ,  b i o t i t e ,  c h l o r i t e  o r  se r ic i te .  I . : : - fe ldspar  a s  
i n d i c a t e d  by s t a i n e d  s l a b  occur 's  as  d i f f u s e  masses a5;sociated 
w i t h  some b i o t i t e  l a m i n a e .  F o l i a t e d  m i c a c e o u s  m i n e r a l s  h a v e  
s t r o n g  c r i n k l i n g  b y  c ross  f o l i a t i o n  w i t h  s o m e  d i s l o c a t i o n .  

S t a i n e d  s l a b  con+ i t -ms  K - f e l d s p a r .  

T r a n s m i t t e d  l i g h t  
G t -oun  d ma.55 

Q u a r t z :  257:. a n h e d r a l ,  (.:::.(E t o  0 . 2  m m ,  g e n e r a l l y  a b o u t  (3. 1 
m m j ,  e l o n g a t e d  g r a i n s  p a r a l l e l  t o  f o l i a t i o n .  Q u a r t z -  

p a r t i n g s  o f  b i o t i t e  a n d  lesser set- ic i te  f o l l o w i n g  
$01 i a t i o n .  Numet-ous coarser g r a i n e d  l e n s o i d a l  
a g g r e g a t e s  occur i n  t h e  gt-oundmass.  

r i c h  l a m i n a e  c o n t a i n  s c a t t e r e d  g r a i n s  a n d  d i f f l  11se 

t:::-feli?=par-: .::1(5%, a n h e d r a l ,  ( t o  ~ ~ l . O m r n ~  , d i f i u s e  it-t-egu.l.at- 
c l o t s  w i t h i n  b i o t i t e - r i c h  l ame l l ae ,  c l o u d e d  b y  v e r y  f i n e  
i n c l u s i o n s  o+ b i o t i t e  a n d  set- ic i te  i n  p l a n e  o f  
f o l i a t i o n .  V e r y  f i n e  d u s t i n g  o t  a l t e r a t i o n .  C r e n u l a t e d  
b y  cross s t r - u c t u r - e s  a n d  d i s l o c a t i o n .  F ' l a q i o c l a s e  w a s  
n o t  r o n f i r m e d  i n  t h i n  s e c t i o n .  

E i o t i t e :  
(a) d a r k : ;  25%, a n h e d r - a l ,  ( .  01 t o  (2. 15 mmi, b l a d e d / s h r e d d e d ,  

f o l i a t e d / S e l t e d .  L a m i n a e  c o n t a i n  l e n s o i d s  o i  q u a r t z  
g r a i n s ,  o t h e r s  w i t h  i r t - e g u l a r  K - f e l d s p a r  c l o t s ; ;  
B i o t i t e  p r o j e c t s  as d i S i u s e  l e n s o i d s  a n d  n e t w o r k s  i n t o  
q u a r t  z -  r i c h 1 a m  i n a e  . 

(b) p a l e  biotite/sericite; IS%, a n h e d r a l ,  ( 0 . 0 2  t o  U.C:5 mm) , 
f i b r -ous  a l t e r e d  a p p e a r a n c e ,  very  pale b r o w n i s h  
p l e o c h r o i s m .  Mixed w i t h  b i o t i t s  lamellae a n d  a s  p l a t y  
f e l t e d  masses a s s o c i a t e d  w i t h  coarse q u a r t z  
5 e g  r-ega t i 01-15. 

S e t - i c i t e ;  15%," a n h e d r a l ,  (.<.Ol t o  0 . 0 5  m m ) ,  r a g g e d  o u t l i n e ,  
as 5 i n g l e  g r a i n s  a n d  c l u s t e r - s  i n  q u a r t z .  A s  f i n e  
f o l i a t e d  i t - r e g u l a r  masses i n  b i o t i t e  lamellae. 

C h l o r i t e ;  .:::Si'., a n h e d r a l  g r a i n s  (.:::. (31 to.  05 m m i  as c l u s t e r s  
of g r a i n s  i n  b i o t i t e  a n d  s e r i c i t e  r i c h  lamellae 
( a l t e r a t i o n )  a n d  as c l u s t e r -  of g r a i n s  w i t h  se r ic i te  i n  
q 1-1 a t- t z 1 a m  i n a e . 

C a r b o n a t e :  <:I:(, a n h e d r a l  g r a i n s  a s s o c i a t e d  w i t h  c h l o r i t e  a n d  
s e r i c i  te.  
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0 p aq ~ l e s  ; .:: 5%, a n  h Ed t- a 1 i r r e g  u. 1 a r g ra i n s a n  d e 1 on g a t e r o d s  
a s s o c i a t e d  w i t h  b i o t i t e  lamellae,  f e l d s p a r  c l o t s  and 
coarse r  q u a r t z  s e g r e g a t i o n s .  
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F 1 a.g i oc 1 as e ( K- f e 1 d s p  a t- > q c m  t- t z m e  t a-c t-y s t a 1 t LI T f 

T h e  g r o u n d m a s s  is f i n e  f e l d s p a t h i c ,  w e a k l y  f a l i a t e c l  b y  a l i g n e d  
se t- i c i t e g t-.a i n s , d i s c  on  t i n u o u s  pat-  t i n 9 ‘3 a n d  d i f fuse n e t  w o  t-1:: 5 .  

D i s , s e m i n a t e d  f e l d s p a r - ,  q u a t - t z  c r y s t a l s  a n d  c l o t s  of f e l t e d  
a l t e r e d  a m p h i b o l e ,  c a r b o n a t e ,  set-icite c h l o r i t e  a n d  gt-een mica 
w i t h  a s s o c i a t e d  i t - t -egula t -  c l u s t e r s  a n d  f i n e  opaque g r a i n s .  T h e  
m a f i c  m i n e r a l s  f o l l o w  i n c i p i e n t  f r a c t u t - e s  f o r m i n g  a b r o a d  
netwot-I::. 

T r a n s m i t t e d  l i g h t  
G t-ocrndmass 

F e l d s p a r ;  XG!, a n h e d r - a l ,  (.:::. 01 to  0 .  1 mm, g e n e r a l l y  .::. 05 m m i  , 
e l o n g a t e  g r a i n s  o r i e n t e d  i n  p l a n e  o f  f o l i a t i o n .  

S e t - i t i t e  25;;. a n h e d t - a l ,  C.:::.C)l to (5 .  1 m m j  , a c i c u l a t - / i i b r o u s  
a= i n d i v i d u a l  g t - d i n s .  C l u s t e r - s  Q +  gt-.s . ins f o r m  
d i s c o n t i n u o u s  p a r t i n g s  a n d  d i f i i - r s e  netwot-1::s t h t -ouqh  
f e l d . s p a t h i c  g r o u n d m a s s .  Locally se t - i c i t e  is s13 
a b u n d a n t  t h a t  t h e  f e l d s p a r - r i c h  g t -oundmass  is 
s u b o r d i n a t e .  

F ragmen t s 

P l a . g i o c l a . z e ;  20%. anhed t -a1  l a ths  (.to 2 .  0 m m j  , - v a r i e d  
i n t e n s i t y  o+ s e r i c i t i c  a l t e r a t i o n  f r o m  spat-sely 
d i s s e m i n a t e d  t o  s c a t  t e t - e d  c l u s t e r s .  Consp  i r i i o u s  
t w i n n i n g  i n d i c a t i n g  o l i g o c l a s e - a n d e s i n e  c o m p o s i t i o n .  

Q u a r t z ;  .:::.::5X, a n h e d t - a l ,  ( t o  ( 3 . 3  m m i ,  s u b r o u n d e d ,  n i b b i e d  
m a r g i n s ,  p a r t l y  r e s o r b e d .  

A l t e r e d  a m p h i b o l e :  15%. s u b h e d t - a l ,  (to 1.5 m m )  , c l u s t e t - s  o f  
g r - d i n s ,  v a r i e d  d e g r e e  o f  a l t e r a t i o n ,  carbonate, 
s e c o n d a t - y  a m p h i b o l e ,  c h l o r i t e ,  g t -een  m i c a f s e r i c i  te 
muscovite.  A s s o c i a t e d  i r r e g u l a t -  c l u s t e r s  of f i n e  o p a q u e  
g r a i n s .  F o r m s  i t - t -egula t -  c l o t s ,  (to sever-a1 m m )  , a n d  
w i s p y  d i f f u s e  n e t  wo t- I:: s t h t-oug h o u  t 9 r o u n d  m a s s .  

O p a q u e s ;  .::10%, a n h e d t - a l ,  (.:::. 0 1  t o  . 05 m m )  , v e r y  i r r e g u l a r  
c l u s t e r s  o f  g r a i n s  a s s o c i a t e d  w i t h  a l t e r e d  m a f i c  c l o t s  
a n d  w i s p y  n e  t w o t - k s .  

S e g  t - e g a t  i n n s  

Qua t - t z :  5%, a n h e d t - a l ,  ( t o  0.2 m m ) ,  a g g r e g a t e s  o f  g r a i n s  
f o r m i n g  l e n s o i d s  i n  p l a n e  o f  f o l i a t i o n  i n  g r o u n d m a s s .  
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Q u a r t z  f e l d s p a r -  c t - y s t a l  l i t h i c  t u + +  

F s l d s p a t - ,  q u a r t z  a n d  l i t h i c  f l o w  f r a g m e n t s  w i t h  c h l o t - i t i c  c l o t s  
a n d  d i f f u s e  netwot-1::s i n  a f i n e  t u f f aceous  f e l d s ~ a t h i c  m a t r i x .  

S t a i n e d  s1a.b s h o w s  n o  e v i d e n c s  OS K - + e l d s p a t - :  e t c h i n g  c o n f i r m s  
p l a g i o c l a s e  r i c h  g r o u n d m a s s .  

M a g n e t i c ,  c o n t a i n s  opaque g r a i n s  ( p y r i t e  a n d  m a g n e t i t e !  
a s . s g c i a t e d  w i t h  c h l o r i t e .  

T r a n s m i t t e d  l i e h t  
G r- o Lin d m a 5 5 

F e l d s p a r - ;  X j X ,  a n h e d r - a i  + i n E  t r a g m e n t a l ,  C . : : : . ( > l  to 0 .  1 m m )  . 
F i n e  1 a t h -  1 i ke f r a g m e n  t 5 s h o w  p t-e+e t - r e d  or-i e n  t a t i o n .  

. .  C h l o r i t e ;  l X ,  a n h e d t - a 1  , m i n u t e  gt-ainE. ,  f:::.. C:t1 t o  . (55 m m )  , 
i t- r e g  u 1 at- s h .3ip d i s s e m  i n a t e d  t h t’oug h oci t m a  t t- 1 :.: . 
w i t h  roarset- d i f f u s e  c l o t =  a n d  n e t w o r k s .  

Me r g  e 

E p i d o t e ;  + c l X ,  a n h e d r a l ,  !.:::.05 t o  1 3 .  1 m m i  s i n g l e  g r a i n s  a n d  
c lus te rs  a+ g r a i n s  =cat;tet-ed t h i - o u g h  g i - o u n d m a s s  a n d  
l i t h i c  f t - a . g m e n t s .  

P l a g i o c l a s e ;  25X, s u b h e d t - a 1  t t - a g m e n t a l .  ( .  i:)5 to ::>2. 0 m m ,  , 
v a r i e d  i n t e n s i t y  $ t - o m  s - r a t t e t - e d  g r a i n s  t o  c lus t e r s  o$ 
set- i c 1 t i c a 1 tet-at i o n .  S 1 i g h t b t-own i =h m i  c r o g  t-anu 1 at- 
d u s t i n g .  P o l y s y n t h e t i c  t w l n n i n g  i n d i c a t e s  c o m p o s i t i o n  
i n  01 i g o c l a s e - a n d e s i n e  r a n g e .  ( R I  v e r y  close t o  e p o x y ,  
a p p e a r s  (+ )  i .  

Q u a r t z ;  -:::5%, a n h e d t - a l ,  (to 1.5 m m ! ,  t m u n d e d ,  =om= g r a i n s  
w i t h  n i b b l e d  m a r g i n s ,  p a t - t l y  r e s o r b e d .  

C h l o r i t e ;  20%, a n h e d t - a 1  ( 0 .  (35 t o  0.8 m m j  , b l a d e d ,  some w i t h  
vague out1 i n e s  w h i c h  may be p s e u d o m o r p h o u s  a f t e r  m a f i c  
5t -a ins  o r  clusters of g r a i n s ; .  F o r m s  d i f f u s e  
f o l i a t e d P f e l t e d  c l o t s  a n d  n e t w o r k s  t h r o u g h o u t  
g t - o u n d m a s s  a n d  a r o u n d  f r - a g m e n t s .  

L i t h i c  f r a g m e n t s  
F I n d e s i n e  f l o w ,  f e l t e d  p l a g i o c l a s e  c r y s t a l s  i n  a f i n e  

- F e l d s p a t h i c  c h l o r i t i c  m a t r i x .  T r a c e s  gf e p i d o t e .  
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C l o t s  
C h l o r i t e ;  (a5 d e s c r i b e d  w i t h  f r - agmen t s j  , very i r r e g u l a r  

masses ( t o  several m m ) ,  f o r m i n g  c l o t s  a n d  d i f + i t s e  
n e t w o  t- k 5. 

C a r b o n a t e ;  (::5%, a n h e d r a l ,  I t o  0.8 m m j  , i r - r e g u l a r  
g r a i n = / c l o t s  a s s o c i a t e d  w i t h  c h l o r i t e ,  i n  1 i t h i c  
f t-39 men t 5 a n  d sc a t  t e red t h r-oug h nu t +e 1 d sp a t h i c 
g t -oundmass.  

I 
i 

U 



. 
CZ] Ar, 093C:j7 B9F: X I 1 1  t, X-n ico l s  0 . 1 mrn 
Fe 1 d =p  at- se r- i c i t e ,  s c h i t i p h y 1 1 i t E. Re so t-b e d  q ua t- t z ' I  e p s  " w i t h 
e Y E  sh ap e -fa 1 1 ow i n 9 f o 1 i at i on . D i f i use s e3 i'eg a t  i on  s c h 1 o t- i t E, 
c a t - S o n a t e 7   ree en and brown  b i o t i t e .  Cat -br lna te  % d e i n 1 e t .  

1 

C 4 3  AG (:lFZl& 8@ X I 1 1  7 X - n  icolc,  0 .  1 mm 
Q u a r t z - ~ e i d s p a t - - s e t - i c i  t e  s c h i s t i p h y l l  i te .  R e s o r b e d  q u a r t z .  
I n t e t - s t i t i a l  l o w  b i r e S t - i n g e n c e  ma.ss ( l o w e r -  r i g h t )  e n c l o s i n g  
q u a r t z  a n d  f e l d s p a r  g r a i n s .  

_-  



. 
[ 5 ]  &G (29324 89R X i 1 1  8 X-n i co 1 5  C! . 1 mm 
C t-y=.ca. 1 1 i 2h i c tuff . FEL I dspar- I. qua. r - t  2 j g r o u n d m a s s .  I- E 1 dspat- 
+ t- a. g men t 5 . 
ca r-b o n a t  E , 

7 

L a c  C:: E, t-eso t- b e d  q u a t -  t; z It  e y 2.5 " . D i + + ~!ze s e g  r- e g  a. t i En 5 

qua t - t  z , ch 1 o t- i t e, tr 1 D t i t E si-! 1 ph i i p.5. 

\ 

- 
C 5 3  AG i::i933i:, 8s X I 1 1  9 X - n  ico Is 0 . 1 mm 
Quat- t z -c a. t-b on a t e-se r i c i t e sc h i 5 t /. p h y 1 1 i t e. 
g r-a i n ed quat- t z , must ov i t e, ca t-b o n  at e, SL! 1 p h i d e  seg t-eg a t i on 5 .  

Show i n 9 c oa t-se r 



. 
[ I 0 1  ‘ JA 12152 8‘? X I 1 1  11 X-n i c o  Is 0.  1 mm 
F l a g  ioc lase-ch l o r i  t e  s c h i s t  . C1 ustet-s o+ p 1 a g  i oc 1 ase CJ r a i n s  and 
i n t e r s t i t i a l  c l o t s  (dat-I.::). B i o t i t e  c l o t s  i n  a f o l i a t e d  
CJ t -oundmass i n  a f o 1 i a t e d  p l a g  i oc 1 ase-ch lot-i  te qt-oundmass . 



+ 
[ 1 2 7  !$& 1219i:j 89 X I 1 1  12 X - n i c o l s  0 .  1 mm 
Q ~ u a  t- t z - f e 1 d s.p a t--c a t-b on ac eoi-~+ sc h i 5. t / p h y 1 1 i t e . 
C r i n k l i n g  by  ct-oss S o l d i n g .  

C a t-b 0 n a. t e t 1 o .t 3 I 

- 
Ci. 1 mm X - n  icols E1 3 1  VA 12198 89 X I 1 1  13 

Qua r t z - f e 1 d s i p  a t--se t- i c i t e-b i o t  i t e sc h i s t / p h y 1 1 i t e. 
b i o t i t e- t r e m @  1 1 t e-su 1 p h i des . 

C 1 o t z, o-f 



L 
c151 VA 12212 8Q X I I I  15 X - n i c o l s  0.  1 rnm 
F e  1 d SF) a t-- < qua t - t  z ) -b i o  t i t e- (set- i t  i t e 
c i o t s  w i t h  coat-set- s e g r e g a t i o n s  qua t - tz -b  i o t i t e - m i n o r  - F ~ l d s p a t - -  
su 1 ph ides. Q u a r t z  l e n s o i  d s .  

sc h i 5 t . Fe 1 t ed b i o t i t E 

w d  - I  



- 
c171 VA 12215 E? X I 1 1  17 X - n  icols (-1 . 1 mm 
S p  u t t ed t: e 1 d sp a r -q  ua t- t z - b i o t i t e-se t- i c i t E) sc h i t. t ,,' p h y 1 1 i t e. 
felted biotite clots with coat-set- grained cores o i  amphibole, 
quartz, carbonate and sulphides. 

F i ne 



- 
c201 vfi 12218 89 X I 1 1  1@ X - n i c o l s  0.  1 m m  
F h y l l i t i c  q u a t - t z - p l a g i o c l a s e  c r y s t a l  t u f f .  Set- ic i te ,  b i o t i t e ,  
pale biotite, q u a r t z  “eyes” i l e n t i c u l a t -  s h a p e  c o n t i n u e d  i n  p l a n e  
0-f f o l i a t i o n ) ,  p l a g i o c l a s e  c rys ta l  f t - a g m e n t s .  

) 
Qwwr’ -’- 



- 
[ 1 7 A 6  09303 89 XI11 22 Reflected light . O l  mrn 
Fyrite (yellow), s p h a l e r i t e  (light g r e y ) ,  galena (light bluish 
grey  b l e b s j .  
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PETROGRAPHIC ANALYSIS OF NINE THIN SECTIONS 
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Vancouver, B. C. 
V6B 2W2. 

Invoice 8537 

October 30, 1989 

Samples submitted: VA12538, 540, 546, 560, 594, 596, 598, 
604, 610. 

SUMMARY: 

sub-volcanic (high-level intrusive?) rocks with similar 
alteration from specimen to specimen. Of the samples, three 
(VA12538, 60, and 12604) could be high-level intrusive 
porphyries; one (VA12540) appears to be a lapilli tuff; one 
(VA12610) may be a flow; and the rest are strongly altered 
feldspar or quartz-feldspar porphyries that approximate 
dacite to andesite in composition. 

propylitic-phyllic, with albite-quartz-calcite-hydrobiotite) 
in VA12546 and 60, through strong phyllic (quartz-sericite- 
carbonate) in VA12538, 540, 598 and 604, to transitional 
phyllic-potassic (quartz-sericite-biotite-chlorite-calcite- 
alkali feldspar) in VA12596 and 610, to potassic (K-feldspar 
biotite-quartz-sericite-chlorite-carbonate) in VA12594. 

These rocks are a l l  notably deficient in sulfides, with 
only minor pyrite noted in a few samples. Veining and 
fracture envelopes are also notably absent, except in the 
strongly altered VA12598. A mild to moderate foliation is 
defined in all samples by sericitic laminae. 

This is a series of similar intermediate volcanic to 

Alteration ranges from relatively weak (transitional 

Craig H.B. Leit'ch, Ph.d. P.Eng. 
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V A  - i 2538 : OUAF:TZ-F'LAG I UI::LASE POF:PHYR I I- I I:: ?t-i I i2t-i-LwEL 
I NTRUS I V E  , ALTERED TO SEE: 111: I TE-I_:AI;.:gnt~~TE-C:HL~~: I TE.-ALBI TE 

R u s t y - w e a t h e r  i n g ,  t : t r a n g e y - b u f f  ~IIII :~. : :  with dark:: g r e e n  



V A 1 2 5 3 8 :  Carbonare sltered phenocrysts in fine-grained quartz-sericite 
 roundm mass, foliation defined b y  sericite. bJidth o f  field of view is 
3.5 rnrn, crossed polars. 

V A 1 2 5 3 8 :  Partially resorbed quartz phenocryst, black patch o f  iron 0:-'ces 
:-:fter Fe-carbonate. C r o s s e d  polars,  w i d t h  0 )  t i e ld  vieuc) 1 3  4 ynm. 

W 
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C:arhi:inate f c ~ ! n s  small p h e n c I c r y s t s  i n  t h i s  r i x k ,  a b u u t  
(3.5 to 3 . . G  mm i n  diameter. I t  i s  n t : h . ~ : l b v i ~ ~ ~ i s  wha t  t h e y  h a v e  
r e p l a c e d ,  s i n c e  ttie s h a p e  is nI:w d e t e r m i n e d  b y  t h e  r t iombic  
o u t l i n e c ,  o f  the euttedral  c a r b o n a t e  g r a i n s .  I s t r s p e c t  t h e y  
r e p l a c e  m a f i c  t:ryr,tals, s i n c e  t h e r e  are o t h e r  r e m n a n t s  nf 
plagiocLase p h e n o c r y s t s  s i t i l l  p u s s e n t .  I f  so, t h i s  was a 
fa  i r 1 y m a  f 1. c vu 1 1: a n  i c . T h e  1: ar  bctn a t  e r eac t t=, s 1 1sw 1 y t o I: I:# 1 d 
d i l u t e  i-lC:l ancl t h e  l i m l s n i t e  cI : / ; idat ic~ri  p r o d u c t  i n d i c a t e s  ttie. 
p r e s e n c e  o f  F e ;  i t  may b e  e i t h e r  F e - c a l c i t e ,  a n k e r i t e ,  or a 
m i  x t u i - e  :c~f  t h e  - t w o ,  w i t h  cores o f  a n l : : e r i . t e  s u r r o u n d e d  b y  
r i m s  I-z .f Fe- Lcl -. -. 1 L.1te. -. ' 

R e m n a n t s  o f  p l a q i o c l a s e  f ~ w m  a n l i e d r a l  r e l i c t s  L ~ P  tt:l 0.5 
mm acrclsc, w i t h  vague 1-11; ncl t w i n n i n g  ( : " i r r e g u l a r  a l b i t e " : ) .  
Tt.iese g r a i n s  a r e  also p a r t l y  r e p l a c e d  b y  s e r i c i t e .  

S e r i c i t e  f c o - m s  f i n e  .flaC::ec, m f  about 0.05 mm d i a m e t e r ,  
pr. i r ic i pari i y i r i  .t tie g r  Iclundniass w:i. c t i  q u a r t z  o f  si m i  1 ar si ze, 
a n d  r e p l a c i n g  p i a g i l x l a s e .  T h e r e  is a t e n d e n c y  fr-lr t h e  
s e r i c i t e  tcl s e g r e g a t e  i n t o  l a y e r s  r i c h e r  i n  s e r i c i t e ,  
p r  o b  ab 1 y d Lie t III w e d  I:: d yn  amc1.t tier ma 1 m e t  amlsr p ti i sm . 
p y r i t e .  S p h e n e  'and a s s o c i a t e d  n e e d l e - l i k e  r u t i l e  or 
anhed i -a1  '?lecilrctxene a re  w i d e s p r e a d  b u t  n o t  a b u n d a n t ,  f o r m i n g  
f i n e  g r a i n s  LIP tu Ci.05 m m  across .  T h e r e  is snme l i m o n i t e  
p r e s e n t  w i t h  t h e s e  T i - b e a r i n g  p a t c h e s ,  a n d  l i m o n i t e  a lsa  
r e p l a c e s  ttie m a r g i n s  caf c a r b o n a t e  g r a i n s .  

f i n e  crpaque c c l n t e n t  i n  t h i n  sect:L1:lri ( :c lpaques  a b o u t  1-5 
mii:rcins l o n g ,  p o s s i b l y  m a i n l y  r u t i l e : ) .  T h e y  cc lu ld  h a v e  b e e n  
f i a m m e ,  clf m o r  m a f i c  roc!::, c a u g h t  u p  i n  t h i s  v o l l - a n i c  rock. 

U p a q u e s  a p p e a r  t u  b e  m o s t l y  Fe-Ti o x i d e s ,  r a t h e r  t h a n  

T h e  d a r k  " f i a m m e "  i n  h a n d  s p e c i m e n  a re  areas o f  h i g h e r  



W 

VM2540: Small q u a r t z ,  c a r b o n a t e ,  and a p a t i t e  (dark g r e y ,  
h i g h  relief 1 p h e n o c r y s t s  i n  f o l i a t e d  q u a r t z - s e r i c i t e  
groundmass. Width of f i e l d  of view is  4 mm; c r o s s e d  p o l a r s .  

VA12540: L e n t i c u l a r  "f iamme" ( 3 )  a5 dark opaque-r ich  area 
p a r a l l e l  t o  f o l i a t i o n .  Width of f i e l d  of v i e w  is  4 mm: 
u n c r o s s e d  p o l  ar5. 
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I N"rERMED 1 ATE L A F  I LL 1 TUFF 

prI:ltrab?y a . f i n e  l a p i l l i  t u f f ,  w i t t - t  s i m i l a r  c a r b o n a t e  
a 1 t et- a t  i (::I i-1 t 1-1 1 ....E~L.L) 'yr ' .'I '- I" e s u 1  t i ng  i. n ctr a n g e y - b r  awn g r  a i  n s  i n t h e  
f i  n e  g r  e e n i  s h  g r o u n d m a s s .  T h e  et I: tied 51 ab s u g g e s t s  t h e  
p r a s e n c e  01' l a r y e  f r a g m e n t s ,  LIP to 2 cm a c r c i s s ,  somewhat  
s t r e t c h e d  b y  de f lm-mat ion .  I n  t h i n  S e c t i c t n ,  t h e  m i n e r a l s  are: 

..-~4i5 : ALE1 TE-~!UkF:TZ.-I-:PiF:Ei3NATE..-I=HI_OF: I i E  ALTERED, 

Eir ey-gr  e e n  , bv. o w n  - w e a t  h e r  i n g i n t er med i a t  e vctl c a n  i I: , 

S e c c l n d a r y  a1 kal i f e l d s p a r  ( : s o d i c : )  30% 
L! L( a r t z i I.-) ;< 
:-.av31:1riat;e !:Fe-l:al ~ : i t e  I:lr anI.::eyit;e:t 2 (I! ;{ 
11: 1-1 1 ::I r i .t e 15% 
:-.I ay ser  i 1: i t e LJL 
E i 111-k i .t e 5 ;{ 
F'yr :: te 3% 
Fe-Ti o x i d e s  ( : r u t i l e ,  m a g n e t i t e : )  2 7- 

.-, .- 

r. ,-. ., 

T h e  f r a g m e n t a l  n a t u r e  o f  t h i s  v c l l c a n i c  rtxl:: is clear i n  t h i n  
s e c t i 1:ln , 
l a r g e r  f r a g m e n t s .  T h e  l a r g e r  f r a g m e n t s  are d i s t i n g u i s h e d  b y  
a 51 i g t i t  1 y 1 ess i:hl clt- i t i c g r  ~ : ~ ~ t n d m a s s  t tian t h e  m a t  r i Y; to 2: tie 
f r a g m e n t s ,  mak ing  t t -  t f i m  . l.c~c~I.:: w h i t e  i n  cclmparisctri.  T h e  
f r a g m e n t s  a re  I:clmposed u f  t a b l e t s  I : I ~  a1 t e r e d  p l a g i ~ x l a s e ,  
i r r e g  111 ar g r a i  n 5 I:, f c ar b s n  a t  e , 
r e l i c s  i n  a g r o u n d m a s s  o f  q u a r t z  a n d  ctilm-ite. I t  is n o t  
~:.l.es:r hsw niucli n f  t h e  q u a r t z  i n  t h e  gri:iuridmass is s e c c l n d a r y .  
T t i e  matrix t o  t h e  f r a g m e n t s  c o n s i s t s  ctf zimilar b u t  f i n e r  
m i  n e r  a1 s , 
f e l d s p r t t -  t h a t  tiaz vay i i e  to i l l - - d e f i n e d  t w i n n i n g  a n d  is 
p r 1:lb a0 i y s o d  i 11 i 1-1 c 1:lmpos i t i on . T h e  p h e n  m: r y s t  s ar e e i i h  e d  7 a 1 
arid a v e r a g e  C!. 75 m m  i n  d i a m e t e r .  They  are l r l o u d e d  b y  m i n u t e  
 lay a n d  tiema't i 'ke p~ir.t;i1;le5, a n d  flel:I.::ed by Serit-i te o f  tI).!:>z 
.-. L a  (3 I '33 mlm di a n l e t e r  . 

0.3 m m  a v e r a g e  d i a m e t e r .  T h e y  r e a c t  clnly s l l r t w l y  t o  c o l d  
d i 1 . u t e  1-II::l a n d  show o x i d a t i m  to l i m c l n i t e  a t  t h e i r  m a r g i n s ;  
t h e y  are  l i k e l y  F e - - -  ~ a l c i t e  or a n k e r i t e ,  car a m i x t u r e  o f  t h e  
t w c ~ ,  as i n  1254C). T h e y  p r o b a b l y  r e p l a c e  m a f i c = . ?  p r e s u m a b l y  
a d i f f e r e n t  mafi*c l2 .g .  pyrclxene'?:)  t h a n  t h e  b i o t i t e  t h a t  is 
p s e u d  t:tmnx p tied b y  c t i  1 or i t e. E i lrlt i t e i s p 1 e o c  h r  o i c i n b r  Inwn , 
f n r m i n g  f l a k e s  LIP t111 il .25 mm acrms.=. t h a t  a r e  s t r o n g l y  
r e p l a c e d  by  c h l o r i t e .  T h e  c h l o r i t e  has anomalt:~us 
i n 2; e r  f er  e n c  e I: o 1 o u r  s a n d  g r  e e n  t 111 pa 1 e y e  1 1 I:IW p 1 e m  t i  r o i s m  , 
fcwmirtg f1aI::es LIP tct  (3.2 m m  d i a m e t e r .  

as  a n h e d r a l  g r a i n s  o f  !:).C!2 t u  (3.05 mm d i a m e t e r ,  w i t h  
i n t e r s t i t i a l  t r t i l l r w i t e  f lakes less t h a n  C:i.65 m m  lclng. 

l e u c o x e n e ,  h e m a t i t e  a n d  g c l e t h i t e , .  p l u s  minmr m a g n e t i t e : )  a r e  
a s s c ~ c i a t e d  w i t h  t h e  a l t e r e d  mafic (:c.tilorite:) s i te5,  w i t h  
a g g r e g a t e s  r a n g i n g  1 - i ~  tcl 0. 1 nm a c r o s s  Iri:impt:1sed o f  m i n u t e  
t z r y s t a l s  o f  10-3i:) mitrron s i z e .  P y r i t e  f o r m s  e u t i e d r a l  c u b i c  
~ : r y c , t a l s  o f  0.5 tct 1 mm diameter.  Rare e u t i e d r a l  a p a t i t e  
g r a i n s  a re  LIP t o  0 .  1 mm. 

w i t ti b r I:# i:: e n  p ti e n  oc r y s t s C 5 ti a r d s 5 sc a t  t er e d  i n 

a n d  c t i  1 or i t i z e d  b i u t  i t e 

p 1. ~ t z  mnr e il h 1 or i t e. 
F l a g i ~ s c l a s e  h a s  b e e n  r e p l a c e d  by  a s e c c m d a r y  a i  kal i 

,-:aI" I 0 cmate ". forms e u t i e d r a l  t o  s u b h e d r a l  g r a i n s  o f  a b o u t  

Tti E g r 1caLtn d m a s s  i s for  med I:I f t i g ti t 1 y i n t er 1 IX 1:: e d  q L i a r  t z 

F i n e  a n t i e d r a l  g r a i n s  u f  Fe-Ti ~ r l x i d e s  i : r u t i l e ,  



Vfi12546: L a r g e  q u a r t z  and a1 b i  t e  p h e n o c r y s t s ,  w i t h  e u h e d r a l  
p y r i t e  and a n h e d r a l  m a g n e t i t e  i n  f o l i a t e d  q u a r t z - s e r i c i t e  
g ro~ indmass  (boundary  between l i g h t e r - c o l o u r e d  f r agmen t ,  t o  
r i g h t ,  and d a r k e r  matrix, t o  l e f t ,  is marked by opaques!. 
Width of  f i e l d  of  v iew is 4 mm; unc rossed  p o l a r s .  

Vfi12546: Crowded e u h e d r a l  q u a r t z  and vague ly  twinned  alkal i 
f e l d s p a r  p h e n o c r y s t s ,  i n  a f i n e  q u a r t z - c h l o r i  t e  groundmass. 
Width of f i e l d  of view is 4 mm; c r o s s e d  p o l a r s .  
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Wi12560: Small q u a r t i  and a l b i t e  p h e n o c r y s t s ,  i n  a f i n e l y  
i n t e r l o c k i n g  q u a r t z  and serici te groundmass; d a r k  p a t c h e s  
are g r e e n  hyd t -ob io t i t e ,  r e p l a c i n g  former  m a f i c  g r a i n s .  
Width of  f i e l d  of view is 4 mm; c r o s s e d  p o l a r s .  

“W 

Vc112594: Thoroughly  a1 t e r e d  t e x t u r e  of  s e c o n d a r y  b i o t i t e  and 
s e c o n d a r y  K-fe ldspar ,  c o m p l e t e l y  r e p l a c i n g  t h e  fo rmer  
v o l c a n i c  t e x t u r e .  Width of f i e l d  of view is 4 mm; u n c r o s s e d  
po l  ar5. 



W 
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VAi2596: Thoroughly  a l t e r e d  a l b i t e  p h e n o c r y s t s  and i r r e g u l a r  
p a t c h e s  of  c h l o r i t e - b i o t i t e  a f t e r  f o r m e r  m a f i c s ,  i n  a f i n e  
groundmass  of s e c o n d a r y  q u a r t z ,  sericit-e, b i o t i t e  and 
opaques .  Width of f i e l d  of  v iew is 4 mm; c r o s s e d  p o l a r s .  

VAi2596: As f o r  p h o t o  above ,  b u t  u n c r o s s e d  p o l a r s ,  showing 
f i n e  m a g n e t i t e  r e p l a c i n g  fo rmer  m a f i c  s i te.  Note d e g r e e  of 
a l te ra t ion  of f o r m e r  p l a g i o c l a s e  (now v a g u e l y  tw inned  
s e c o n d a r y  a l k a l i  f e l d s p a r ,  f l e c k e d  by s e r i c i t e - c l a y  and 
c h l o r i t e ) .  Width of f i e l d  of v iew is 4 mm. 



W 



VA12598: Quartz-carbonate-muscovi te v e i n ,  w i t h  a f i n e  
laminated q u a r t z - s e r i c i t e  groundmass. Width of f i e l d  of 
v i e w  i s  4 mm; c r o s s e d  p a l a r s .  

VA12604: Large q u a r t z  ( 2  mm d i a m e t e r )  and small r e l i c t  
p l a g i o c l a s e  p h e n o c r y s t s ,  i n  a v e r y  f i n e  q u a r t z - s e r i c i t e -  
c h l o r i t e  groundmass.  Crossed p o l a r s .  
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VA12610: Small quar tz  and c a r b o n a t e ,  and l a r g e  a l b i t e  
p h e n o c r y s t s ,  i n  a f i n e l y  i n t e r l o c k i n g  q u a r t z ,  b i o t i t e ,  
c h l D r i t e  and sericite groundmass. Width of f i e l d  of view is 
4 mm; c r o s s e d  p a l a r s .  

VA12610: L a r g e  q u a r t z  p h e n o c r y s t ,  2 mm l o n g ,  w i t h  r a d i a t i n g  
rosette of s e c o n d a r y  b i a t i t e ;  groundmass is f i n e  secondary  
b i o t i t e ,  c h l o r i t e ,  sericite and q u a r t z .  Width of f i e l d  of 
view is 4 m m ;  unc rossed  p o l a r s .  














