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GEOLOGICAL RNPORT ON THE NAN CLAIN GROUP 

NATTEEN CREEK - OCTOBER, 1994 

S.B. HANILTON, P. ENG. 

1.0 BDNNARY 

,The 1994 geological study on the Ham claim group had three 
primary objectives. 

1. To examine the stratigraphy of the lower Aldridge 
formation from the west side of Matthew Creek to the 
Bootleg Mountain diorite sills, and to locate the 
footwall quartsite marker horizons. 

2. To examine the Matthew Creek metamorphic zone in the 
claim area north of the St. Mary River. 

3. To examine the granitic stock outcrop on the claims. 

2.0 LOCATION AND ACCESS 

The Ham group of mineral claims consists of 98 mineral units 
located at the confluence of Matthew Creek and the St. Mary 
River. The property is located approximately four kilometers 
south-west of the center of the city of Kimberley and seven 
kilometers west of the town of Marysville. 

The claim group is accessed by paved road from Marysville on 
Highway 95-A. The paved St. Mary Lake road crosses the property 
from east to west. Good gravel logging roads have been 
constructed over the claims. 

The property centers on Latitude 49 degrees 38 minutes and 
Longitude 116 degrees 05 minutes. The claim area is outlined on 
NTS St. Mary Lake map sheet 82 F/9. 

3.0 PHYSIOGRAPHY 

The claim group is situated in the Rocky Mountain Trench area 
within the Purcell Mountains with elevations from 790 meters to 
1450 meters. Precipitation is average (80-180 cm) while snow is 
considered to be moderate. Relief is moderate and is well 
forested. Recent logging in the vicinity of the claims has 
created some clearcut area. 

The main outcrop areas occur along the ridges or are confined to 
the creek exposures, logging roads and clear cut areas that are 
fairly prevalent on the claim property. 

The most prominent physiographic feature within the claim group 
is that of Matthew Creek canyon. Matthew Creek cuts through the 
Lower Aldridge and Matthew Creek metamorphic zone and represents 
the deepest exposure of Aldridge sedimentary strata in the 
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Purcell Mountains. 

A cross-section of the metamorphic rocks is exposed over the 
four kilometer length of the canyon that is present on the east 
side of the claim group. 

4.0 CLAIM INPORNATION 

.The 98 contiguous claim units that make up the Ham Claim group 
are situated along the east flank of Bootleg MountainT;k t$ 
confluence of Matthew Creek and the St. Mary River. 
Mary River constitutes the south boundary line of the claims. 

The Ham group occupies a strategic area1 position between the 
extensive land holdings of Cominco, Consolidated Ramrod, and 
Barkhor-Chapleau. Cominco's Mac and Lake groups border the 
subject claims to the north and east. Ramrod's extensive H;;: 
group borders the Ham claims south of the St. Mary River. 
Darlin claim group controlled by Chapleau Mining is located to 
the south and west of the Ham property. 

5.0 PROPERTY GEOLOGY 

5.1 The LOWEir Aldridge Sedimentary SeqUence. 

Mapping of exposures on the east flank of Bootleg Mountain, from 
the base of the lowest member of Bootleg diorite-gabbro sills 
revealed no evidence of the 100 meter thick footwall 
ortho-guartzite member. 
marker zones were found. 

Consequently no footwall guartzite 
This stratlgraphic section that is 

present on North Star Mountain appears to have been obliterated 
on Bootleg Mountain by'the intrusion of numerous diorite-gabbro 
sills in the footwall guartzite interval. 

Outcrops consist of normal rusty thin bedded-siltstones and 
argillaceous siltstones. Generally alteration is confined to 
typical greenschist phases with only minor biotite development. 
Bedding thickness ranges from 5-30 cm. Occasional narrow dark 
grey argillaceous members are present but there is no evidence 
of carbonates such as those present in the Sullivan footwall 
rocks west of the Sullivan fault. 

The sedimentary series is typically rusty in appearance and 
similar rusty sequences can be identified as sedimentary 
remnants within the sill complex on Bootleg Mountain west of the 
property. The rusty sequences are a result of numerous iron 
disseminations or narrow laminations and fractures. only in one 
or two instances was fresh pyrite noted. Soils are typically 
rusty and geochemical analysis indicates an uniform iron content 
of 2-4 per cent throughout the stratigraphic section. 

No conglomerate or fragmental zones were noted in any of the 
exposures examined and turbitites and cross bedded strata appear 
to be absent. 
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The entire stratigraphic sequence of sedimentary strata on this 
portion of the claims is clearly that of typical Lower Aldridge. 
Bedding strikes and dips are indicative of strata situated on 
the west limb of the main north trendinq anticlinal arch that is 
the dominant fold structure of the Purcell anticlinorium in the 
Sullivan area. 

5.2 Intrusive8 

The lowest member of the Bootleg Mountain diorite-gabbro sill 
complex cuts across the north-west corner of the claims. It is 
concordant with the normal attitude of the intruded sediments. 
The sill outcrops at several points on the Ham 2 claim and is 
again noted as cliff forming rocks on the north wall of B Creek 
on the Ham 1 claim. 

Diorite does not appear elsewhere on the property. The rock 
sequence along the east side of Matthew Creek noted by Leech in 
1957 is not diorite but part of the crystalline phase of the 
metamorphic zone exposed in the creek erosion channel. 

A small granitoid pluton was mapped in the central portion of 
the claim group. It is exposed over an area of approximately 25 
hectares. The most prominent portion of the outcrop is located 
along the east wall of A Creek, at the 1400 meter level. At 
this point a pegmatitic phase of the pluton reveals coarse 
plagioclase. Preliminary examination of the weathered outcrop 
indicates that the intrusive is quartz-monzonite in composition 
along with pegmatite dyke material. A report from G. Mason of 
Kimberley mentions the presence of tourmaline and cassiterite in 
the pegmatitic portion of the intrusive. If this information is 
correct! this pluton would represent the closest occurrence of 
tourmaline and tin to the Sullivan Mine. The Matthew Creek 
pluton is located seven kilometers from the Sullivan corridor. 
This is less that half the distance than the Hellroaring Creek 
stock above St. Mary bake, considered by many to be the source 
of the Sullivan Mine mineralization. 

The Matthew Creek pluton bears a strong resemblance to that of 
the Hellroaring Creek stock. Both are undoubtedly surface 
expressions of an extensive Cretaceous granitic complex that 
underlies this portion of the East Kootenays. 

5.3 retamorphics 

The Matthew Creek metamorphic zone underlies the east half of 
the Ham Claim group and is best exposed at the bottom of Matthew 
Creek. This zone, that extends from the Kimberley fault at the 
north to the St. Mary fault zone at the south has an indicated 
minimum width of 2 kilometers. It is usually described as a 
quartz-mica schist and was first noted by H.M.A. Rice in his 
Geological Survey Report of 1937. 
attributed by Rice to be the 

The presence of the zone was 

granitic complex. 
result of a deepseafed Pre-Cambrian 

Succeeding geologists have universally 
adhered to this theory, which is one reason that the metamorphic 
zone has received little attention geologically until the 
present time. 



The writer has always maintained that the alteration present in 
this metamorphic complex could be the result of ascending 
hydrothermal solutions, originating from ore bodies concealed 
below the present outcrop area. The mineral solution ingress 
was probably along north-south trending axial planes attributed 
to the prominent anticline in the Matthew Creek area. 
Localization of the mineralizing solutions could be enhanced by 
the dolomitic limestone horizons common in the lower portion of 

.the Lower Aldridge formation. These carbonate zones are similar 
to the dolomitic horizon that acted as the host sediments for 
the Sullivan sulphide replacement. 

Examination of the metamorphic area exposed on the Ham claims in 
road cuts and at the depths of Matthew Creek reveals that a 
number of grades of metamorphism exist. Although a large area of 
quartz-sericite schist is recognized south of the Matthew Creek 
canyon! alteration in the 4 kilometer canyon indicates several 
gradational degrees of metamorphism from homfels to schist 
material. 

The lowest grade of metamorphism above that of the normal area1 
greenschist phase is recrystalline hornfelsic sediments 
containing minor amounts of biotite but with a predominance of 
quartz. This rock type is prevalent in the sediments observed 
at the north end of the canyon. Intermediate rock types grade 
upward depending upon the blotite content i.e. 20 per cent to 60 
per cent. With the increase of biotite there is usually a 
slight increase in schistosity (i.e. Metamorphic grades 2-3). 

Metamorphic grades 4 and 5 are designated for those highly 
altered mafic rocks that contain a medium to coarse grained 
intermixture of biotite-quartz-hornblende/actinolite. This rock 
type is characteristically grey-green in color, massive, highly 
resistant and unlike diorite, with which it can be confused is 
entirely free of jointing. A noticeable outcrop of metamorphic 
material in contact with normal argillaceous sediments can be 
observed at the 7.0 kilometer point on the St. Mary Lake road 
and at the 2.5 kilometer point on the Matthew Creek road. 
Typical metamorphic rock types are present on the south side of 
the St. Mary-CFI road from 12 km to 20 km. 

The metamorphic grade 6 category has been reserved for those 
grade 4 and grade 5 rock types that have been further altered to 
quartz-sericite schist. 
instances. 

Sillimanite may be present in some 

The level topography at the confluence of Matthew Creek and the 
St. Mary River appears to indicate that erosion of softer rock 
material took place at this location. It is suspected that 
underlying strata was partially composed of sericitic material. 

5.4 Mineral Occurrence 

Mineral presence on the claim group is scarce. The lack of 
outcrops and the vast amount of overburden present over the 
majority of the property has created a negative environment for 



5 

the discovery of any mineralization. The minor 1.5 - 2.0 
percent iron content in the normal Lower Aldridge sediments 
creates an overall rusty appearance and would tend to mask the 
presence of gossan. 

Gossan is present over the monzonite-porphyry pluton and appears 
to be the result of the decomposition of normal iron-rich rock 
components rather than metallic iron. A few prominent 
sedimentary outcrops are present in this same area but none 

'revealed any mineral occurrences. 

The only mineral occurrence within the Matthew Creek canyon area 
was that of massive vein quartz float containing significant 
amounts of galena. The float was found 400 meters above the end 
of Road G at the bottom end of the canyon. The float occurrence 
was traced uphill to the road bed of the Matthew Creek road, and 
appears to have been bulldozed from massive metamorphic material 
during road construction. No evidence of a vein was discovered 
at the site and it was concluded that the mineralization was 
present as a mineralized quartz pod within the confines of the 
enclosing metamorphic rock maternal. 

6.0 GEOCEEMICAL STUDY 

6.1 Soil Bampling Program 

An extensive soil sampling program was conducted covering the 
north-east portion of the claims. The area covered is estimated 
at 200 hectares and extends from 1480 meter elevation to 1140. 
The project was planned as a reconnaissance study to delineate 
possible future target areas for more intensive exploration. 
The existing logging road network was used in preference to a 
grid system. 

Individual soil samples were taken at 100 meter intervals using 
a soil auger to penetrate to approximate bedrock depth. Sample 
locations were flagged and location date noted at each test 
site. A total of 223 samples were taken covering 22 kilometers 
of roads. 
to G. 

Roads were designated from north to south as Roads A 
Sample numbering progressed from road end. 

Soil sample analysis was based on the results of a 32 element 
I.C.P. determination process and the work was conducted by Acme 
Analytical Laboratories of Vancouver. Measurements are based on 
parts per million. 

Test results indicated the presence of several anomalous areas 
with higher than normal readings for lead and zinc in the 
underlying rocks. One significant zinc anomaly was outlined 
along the west flank of Matthew Creek and it is detailed under 
6.2. All anomalies show supporting lead values. Increased 
cobalt and nickel readings also occur in the zinc high areas but 
are inconsistent. Noticeable manganese and barium highs are 
present and appear directly related to the zinc increases. The 
presence of manganese can be expected, but barite, the possible 
source of the abnormally high barium readings is not normally 
present as a gangue mineral component of base metal deposits in 
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the Sullivan map area. The nearest barite occurrence to the 
Sullivan mine area is that of the Leg (Legion) property at Wilds 
Creek north of Creston, 50 kilometers to the south-west where 
barite occurs either as gangue material or as a primary 
component of the dolomite. However, barite is a common gangue 
constituent of the base metal deposits on the west side ;oethe 
Rocky Mountain trench north of the Skookumchuck River. 
Mineral King Mine on Toby Creek east of Invermere, is the prime 
economic example. 

Iron values are consistent within a 1.5 to 2 percent range over 
the test area. These readings can be considered as normal 
background and related to the recognized metallic iron content 
of the Lower Aldridge formation. The only location where iron 
values exceed the 4 percent range is on the Road D exposure and 
coincident with the lowest elevation of the above noted anomaly. 

zinc measurements in the anomalous areas range from lows of 40 
to 80 ppm to highs of 180-290 pRm representing 2 times to 7 
times background. Background zinc content has been calculated 
at 40 ppm. Lead and zinc values are clearly co-related and lead 
zinc rations can range from 1:2 to 1:s. 

6.2 Anomalous Areas 

Scattered anomalous highs have been identified at higher 
elevations, noticeably along Roads A, B and C. These usually 
consist of single or paired readings and may have abnormal lead 
values. These can be attributed to lead-zinc veining in the 
Lower Aldridge but require further exploration. A-14 and A-16 
to 17 are examples where samples indicate up to 5 times 
background in zinc. 

The high zinc analyses shown at A-l to A-4 represents a 400 
meter section that may be the result of concealed vein material. 
Erratic zinc indications are also present on Road C at the 1700 
meter elevation directly below the diorite footwall. 

A prominent anomaly containing high zinc evaluations with 
supporting lead content was outlined in the road cuts along the 
west flank of Matthew Creek. The apparent strike of the anomaly 
extends continuously north to south from the switchback on Road 
A above B Creek, for a continuous length of one kilometer and 
discontinuously for an additional kilometer. Road D, that runs 
parallel to Road A and lies directly above Matthew Creek at the 
1200 meter contour elevation, along cuts through the anomalous 
zone from B Creek for a one kilometer length. 

The size of the anomalous area cannot be accurately determined 
at this time due to a lack of cross line measurements. The 
length has been reasonably well defined from geochemical 
sampling results from the A Road switchback and along A Road and 
D Road, Chip samples taken from the bottom of Matthew Creek, and 
running parallel to the sampling on A and D Roads back.up the 
higher sample values and indicate a length of 2.0 kilometers. 
The average width has been determined at 1.0 kilometers. The 
vertical range of the overall sampling program extends from the 
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1480 meter level at A Road switchback to 1140 meters at Matthew 
Creek, or 340 meters. 

Lead-zinc ratios are consistent over the sampled area and within 
the anomaly are usually constant at 1:5. This ratio usually 
increases where higher zinc values are encountered. Along the 
800 meter lead-zinc high along D Road ratios of 1:12 are 
frequent. At the bottom of Matthew Creek rock chip samples 
appear more in line at 1:5, but high zinc readings reveal ratios 

'of from 1:s to 1:14. 

Zinc measurements along the 2200 meter samples portion of A Road 
at the switchback location averaged 136 ppm or 2.3 times 
background. Dead values averaged 23 ppm over the same section 
or 2 times background. This section represents a 1.0 kilometer 
strike length of over 2 times background. Individual zinc highs 
measured from 175 to 291 ppm with lead highs from 31 to 34 ppm. 

6.3 Rock Sampling Program 

38 rock chip samples were taken along the four kilometer section 
of Matthew Creek that traverses the Ham claim group. These 
samples were taken at 100 meter intervals and represents a four 
kilometer length. The samples were shipped to Acme Analytical 
Laboratories for I. C. P. analysis. 

The rock sample analysis results help to extend both the lateral 
and vertical dimensions of the anomalous area under study. 

The strike length for the anomaly at the 1140 meter creek 
elevation is 1600 meters. The samples reveal average Zinc 
analysis of 110 ppm of 2 times background. Within this zone an 
800 meter section (Samples R-04 to R-16 averaged 136 ppm Zinc 
with the 500 meter core portion averaging 186 ppm zinc orq,b 
times background. The location of this sample line corresponds 
almost exactly with that of the D Road line 120 meters higher. 

At the bottom elevation marked increases in copper, nickel, 
cobalt and arsenic are evident. These elements have shown 
definite increases over the 340 meter depth. The ppm values of 
these metallics lie within the same range as lead readings but 
with higher erratics. 

The consistent presence of iron in all of the samples taken over 
the anomaly is of particular interest. Minor iron values can be 
expected in the unmineralized portions of the Lower Aldridqe 
sediments and 1.5% could be classed as background. Iron content 
also includes ferrosilicate measurements. 

In the A Road section 1.5 kilometers west of Matthew Creek and 
at the 1450 meter elevation! the soil sample assays in the 
tested area averaged 2.34% Iron. In the D Road section, 220 
meters lower, the average iron content was calculated at 2.76%. 
The increase is not significant except that 2 out of the 13 
samples taken measured over 4% iron. Samples taken from the . 
bottom of Matthew Creek, 120 meters deeper showed an average 
iron content of 4.3% over the 2500 meter section tested. Sample 
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values are commonly in the 5% range and a single measurement of 
6.58% was recorded. 

7.0 PETROGRAPHIC AMAbYSIS 

A petrographic study was undertaken by Vancouver Petrographics 
of Vancouver. A suite of 18 specimens was selected from across 
the property in an effort to provide a wide variety of rock 
tpes and metamorphic ranges. Several specimens were taken from 
'within the Matthew Creek metamorphic zone. 

Thin section analysis is fully described in the attached 
petrographic report. The high metamorphic grade 5 rock material 
IS recorded in the report as either an amphibolite ( M-131, an 
amphibole diabase/diorite (M-12, 14, 15) or an amphibolite 
schist (M-16, M-18). One specimen (M-17), containing 8-10% 
tourmaline is classed as a tourmaline amphibolite. The latter 
specimens were taken from the Matthew Creek road, D road or 
outcrops in Matthew Creek proper. 

Although the above specimens were taken within the anomalous 
zone only minor opaques were noted. The only noticeable example 
of opaques was indicated in specimen M-16, logged as an 
amphibole schist where widely disseminated opaque grains were 
identified in the thin section. Further identification would 
necessitate polished sections to determine the presence of 
sulphides, i.e. pyrite or sphalerite. Coincidentally, this 
specimen was taken at the same point on D Road, where D-07 to 
D-14 geochemical samples were taken. These samples resulted in 
the highest geochemical determinations i.e. 220 ppm zinc or 5.5 
background. 

Tourmaline was noted as an identifiable trace in four thin 
sections. These thin sections corresponded with metamorphic 
rock types. One amphibole specimen (M-13) reported conspicuous 
disseminated tourmaline in the l-2% range. Specimen M-17 
classed as tourmaline-biotite schist! contains 8-10% tourmaline. 
This specimen coincides with rock chip sample R-06 in the 
geochemical testing report. 

The existence of tourmaline as a microscopic or megascopic 
ingredient in the more amphibolic sections of the metamorphic 
material is encouraging. Tourmaline is well recognized as a 
major alteration constituent of the rocks surrounding the 
Sullivan ore body. The tourmaline identified on the Ham claim 
group represents the closest occurrence of that mineral to the 
Sullivan Mine area yet recorded. 

8.0 DI8CUBBION 

Over the years the writer has maintained that the Matthew Creek 
metamorphics represents an alteration halo caused by ascending 
hydrothermal solutions. Such a halo exists surrounding the 
Sullivan Mine, where high biotitization of the enclosing 
sediments can be recognized as far away as Concentrator Hill, 
almost seven kilometers from the ore body. Extreme hanging wall 
alteration is more localized directly above the ore body in the 
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form of highly albitized-chlorite-biotite-carbonate rock with 
high pyrite content. This area of extreme metamorphism extends 
vertically for 200 meters above the ore deposit. 

The wider halo of strong biotite and sericite alteration 
surrounds the albite-chlorite-biotite-carbonate core. This 
secondary alteration halo is eroded at surface, but is estimated 
by underground workings to extend for 300 meters vertically at 
the central portion of the mine. 

A reasonable comparison can be made between the alteration zone 
above and around the Sullivan ore deposit and that of the 
Matthew Creek metamorphic zone. In both instances a heavy 
biotite alteration halo can be traced laterally for a 
considerable distance and in each case a central plagioclase or 
amphibole core is present. Heavy sericitic alteration is also 
prominent at both properties. 

The increase in trace metal content of the metamorphosed zone on 
the Ham group can be measured to depth. No similar testing was 
ever conducted in the hanging wall alteration over the Sullivan 
deposit to the writer's knowledge. However, a substantial 
amount of iron sulphides in the form of coarse pyrite has been 
recognized throughout the Sullivan hanging wall alteration. 

The source of mineral solutions at Matthew Creek is in question 
at this point. It has been established that a positive 
correlation between the metamorphic rock and the geochemical 
metal indications exists and that an increase in depth is 
indicated. 

Two possible sources are indicated. The first relates to the 
presence of axial planes, present within the large anticlinal 
structure directly west of the Sullivan area. Such an axial 
break would centre directly over the Ham claim group. 
North-south striking fracture zones have been recognized within 
the Sullivan mine as being pre-ore i.e. Hamlet fault, Burchett 
fault, tin zone and possibly the Sullivan fault. The Sullivan 
corridor including the north-trending Quantrelle, and Stemwinder 
ore bodies all have a definite north-south trend. 

The second possible source for mineral solutions in the Matthew 
Creek area may be the Cretaceous intrusive stock location in the 
center of the Ham claim group. The east flank of the 
quartz-monzonite porphyry pluton would underlie the anomalous 
Matthew Creek area at depth, providing a possible contact 
metamorphic situation with the dolomitic horizons prevalent in 
the lower portion of the Lower Aldridge formation. 

Such horizons have been recognized in the Lower Aldridge in the 
Rocky Mountain section and have been proven to underlie the 
Sullivan ore body. DDN 6906 drilled from 42176 X.C.E. 
encountered thick sections of calcitic siltstone and dolomitic 
beds at Matthew Creek elevation. 
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9.0 CoNcLUBIoti 

Geological traverses west of Matthew Creek did not locate the 
massive footwall quartsite horizon that underlies the 
Middle-Lower Aldrldge stratigraphic horizon (Sullivan time 
zone). The entire claim group was determined to be located in 

,the Lower Aldridge stratigraphy at an undetermined depth. 

On the east side of Matthew Creek a continuous section of 
sedimentary strata can be traced on the Cominco ground from the 
base of the footwall guartzite marker on North Star Mountain 
south-west of the Sullivan Mine area, to the bottom of Matthew 
Creek on the Ham claims. This measured section indicates that 
the portion of Xatthew Creek between 1200 and 1100 meters in 
elevation represents an interval within the Lower Aldridge 
formation that is located approximately 650 meters below the 
Sullivan stratigraphic horizon and at the estimated mid point of 
the 1200 meter thick Lower Aldridge formation. 

Geological work conducted on the Ham claims supports the claim 
that the Matthew Creek metamorphic zone underlies the eastern 
portion of the property. The writer contends that this 
alteration exists as a result of ascending hydrothermal 
solutions. 

The existence of widespread metallic components within the area 
of metamorphism at Matthew Creek and the lack of these minerals 
in the unaltered sediments tend to substantiate the theory of 
metamorphic-mineral association. 

The source of the mineralizing solutions has yet to be 
determined but two possibilities are presented. 

1. The solution channelways were provided by axial plane 
fracturing related to the north-south trending Purcell 
anticline that overlies the Matthew Creek area. 

Such a channelway may have intersected one of the dolomitic 
limestone layers that are present in the lower portion of 
the Lower Aldridge formation. 

2. The solution channelways were derived from a contact 
metamorphic mineral deposit that is present at some point 
along the underlying flank of the Cretaceous 
quartz-monzonite pegmatite stock located south-west of the 
anomaly. 

The preceding information seems to indicate the lateral extent 
of a large anomalous area. The sire of the anomaly is 
reinforced by its spatial relationship and increasing metal 
values at depth, and tends to indicate the presence of a larger 
mineral cap or the presence of a substantial polymetallic ore 
body. Significant tourmaline found in the amphibolitic rock 
types is of special significance since it tends to indicate a 
similar source to that of the Sullivan ore deposit. Only 
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further testin 
4 

of the anomaly to depth will substantiate the 
above hypothes s. Further work is required on the property and 
the folloving program is suggested over a three year period: 

1. Additional cross lines to completed geochemical grid: 

2. A geophysical program in the anomaly area; 

3. An immediate drill hole program to depth to test the 
higher anomalous zones. 

Submitted by 

J25Y 
,,,,,. ;i-~: ..: 

&-Fn&L~-~ 

S.B. Hamilton, P.&ng. 
Cranbrook, B.C.$:'~ I. 
October, 1994 
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c ROCX BAMPLES 

Ham Group Assessment Report, October, 1994 

Location of samples north and south, from median point W-4, at 
mouth of west creek, 200 metres north from E-W claim line. 

Direction north at 100 meter intervals 

SamDle NO. pescrhtion 

s-001 

s-002 

s-003 

s-004 

s-005 

S-006 

s-007 

S-008 

Fine grained argillaceous siltstone, fresh, with minor 
rusty laminations, minor mafics, as fresh sediments but 
recrystallized hornfelsic. Class, metamorphic grade 1. 
Some greenish fabric as chlorite-biotite intermIxture. 

Recrystallized argillaceous fine grained siltstone or 
quartzite. Feldspar, quartz biotite intermixture. 
Light greenish mafic mineral, hardness 4.5. No opaques. 
Class metamorphic grade 3. 

Metamorphosed argillaceous quartsite, medium to coarse 
qrained, greenish quartz-albite, biotite-chlorite 
Intermixture. No opaques. As S-002 but coarser. 
Metamorphic grade 3. 

Metamorphic. Strong recrystalline intermixture. No 
opaques. As S-003 but coarser. Met. Grade 4. 

Recrystalline argillaceous quartsite with biotite +/- 
20%, euhedral intermixture. No Fe staining. No mafics. 
Met. grade 2. 

Fine grained silty argillite. Occasional laminations. 
Slight rusty spots. Relatively unaltered. Class as 
fresh sediments. 

Fine grained silty argillite, medium grey color. Traces 
of biotite and sericite. Unaltered. Class as fresh 
sediments. 

Recrystalline siltstone. Minor biotite. Class as met. 
grade 1. 

from W-4 South at 100 reter intervala 

S-01 Fine grained argillaceous siltstone. Fresh rock with 
rusty fracturing, greyish. Slight sericite development 
as minor schistose appearance. Met. grade 1. 
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Sample No. DescriDtion 

200 meter spacing from 01. south 

s-02 

s-03 

s-04 

s-05 

S-06 

s-07 

S-08 

s-09 

s-10 

s-11 

s-12 

Recrystalline argillaceous siltstone. 10-E% biotite 
development, 
veinlet, 

minor schistosity. 
no mineralization. 

Vuggy l/2 in. quartz 

grade 2. 
rusty fracturing. Met. 

Recrystalline argillaceous siltstone to medium graned 
argillaceous guartzite. 20% biotite development as 
grainy euhedral intermixture. No schistosity. Minor 
rusty fractures. Met. grade 2. 

Coarse grained recrystalline, heavily biotitized rock 
with strong amphibole development. 
Mafics 40%. 

Sub-gneissic. 
Some plagioclase development. Not diorite. 

Met. grade 5. 

Medium to coarse grained! 
mafics. 

recrystalline quartz with 30% 
Amphibole identified as hornblende. 

Sub-gneissic texture with random crystal development. 
Not diorite. As S-04. Met. grade 5. 

Strong crystalline hornblende development in massive 
grey-green matrix having quartz free makeup. Accicular 
crystal development with strong striations. Hardness 5. 
Not tourmaline or actinolite. Rhomboid or monoclinic. 
Met grade 5. Petrographic specimen M-19. 

Fine grained siltstone with dark biotite laminations. 
Slight rusty color, especially on fractures. Met. grade 
2. 

Medium grained metamorphic rock as S-05 but no 
schistosity or gneissic development. Greyish. NO rust. 
No mavics. Met. grade 4. 

Medium to coarse grained dark grey metamorphic rock from 
argillaceous guartzite sedimentary equivalent. 50% 
mafic development with amphibole and quartz. No rust. 
Met. grade 4. 

Massive to medium-coarse grained metamorphic rock. As 
S-09 but 30-40% mafic development. Medium-grey-green. 
No rust. Met. grade 4. 

Medium grained, grey green metamorphic rock with 
euhedral crystal development as broad lathlike type 
(Plagioclase?). As S-05 and S-08. Met. grad 4. 

Medium grained, grey green rock as S-11 with rusty 
fracturing. Slaty appearance. 
Petrographic sample M-12. 

Met. grade 3. 
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@aIlIDle MO. 

As S-11. Quartz, feldspar, greenish amphibole 
assemblage. Rusty, Met. grade 4. 

Low grade schistose development of normal hornfelsic 
argillaceous siltstone. Fe flecked. Sericite 
development along schistosity planes. Class as normal 
hornfelsic, Met. grade 2. 

Medium grained, recrystalline, granular texture. 
Quartz-biotite assemblage. Sub-gneissic with minor 
sericite. Met. grade 3. 

Medium grained, granular texture. More mafic than S-15 
with slight schistosity. Slight gradation from massive 
metamorphic to schist. Met. grade 3. 

Fine qrained hornfelsic sediments. Recrystalline quartz 
with incipient biotite development. Sample retains 
original sedimentary characteristics but with slight 
schistosity due to biotite alignment. Some rusty Iron 
laminations. Rusty fracturing. Met. grade 2. 

Fine grained slightly metamorphosed argillaceous 
siltstone to siltstone. Rusty iron staining along 
laminations and cross fractures. No noticeable 
recrystallization or shistosity. Fresh rock. Met. 
grade 0. 

As S-18 but slight recrystallization and biotite as 
rusty flecks. Met. grade 1. 

Medium quartz-biotite development from S-18 and S-19. 
Schistose development with prominent sericite along 
schist planes. Met. grade 3. 

Medium grained recrystalline quartz-biotite 
intermixture. Minor schistose development. 30% vein 
quartz. No mineralization or iron staining. Met. grade 
3. 

As S-21 medium grained quartz-biotite grading into 
strong sericite development into moderate schistose 
rock. Sericite planes foliated through specimen. Met. 
grade 3-4. 

Quartz-sericite schist. High sericite development. No 
recognizeable sillimanite but light olive-green plaly 
mineral evident. Met. grade 6. 

Quartz-sericite schist. Medium grey color. Foliated. 
Met. grade 6. 

s-13 

s-14 

s-15 

S-16 

s-17 

S-18 

s-19 

s-20 

s-21 

s-22 

S-23 

S-24 
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DescriDtion 

s-25 Quartz-sericite schist. 
sericite. 

E$!ual development of quartz and 
Some rusty sections. Met. grade 6. 

S-26 Medium-grey quartz-sericite schist. Occasional pink 
garnets. Met. grade 6. 

S-27 Dark grey quartz-biotite hornblende assemblage. 
Sub-gneisslc texture. 50% mafic content. Petrographic 
specrmen M-6. Whitish quartz veining with no metallics. 
Met. grade 5-6. 

S-28 Dark grey quartz-biotite hornblende assemblage 70% mafic 
content. Met. grade 5-6. Petrographic specimen M-20. 

s-29 Dark grey quartz-biotite hornblende with 50-75% mafic 
content. Met. grade 5-6. No schistosity. 

s-30 Medium to light grey quartz-sericite schist with nodular 
quartz. Sericite development 60%. Met. grade 6. 

s-31 As S-30. Met. grade 6. 
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M-l 

M-2 

M-3 

M-4 

M-5 

M-6 

M-7 

M-8 

M-9 

Ham Group 

Petrographic 

PBTROGRAPEIC STUDY 

Assessment Report, October, 1994 

Rock Suite M-l to M-15 
Analysis by Vancouver Petrographic 

Location Top of Road A 10.5 km 
Iiornfelsic thin bedded to l$m SA.to A.S. low grade 
metamorphic with slight schistocity! minor bio. devel. 
Strike 15O WE dip 18 W. Good beddlng 

Location Top of Road B from logging area, ridge. 
Slightly metamorphosed RC massive with predominant 
mafics and light colored garnet. Single pytrite 
crystal. 2 mm resembles mets diorite? no dip. 

Location Top of Road B, end of road 
Hornfelsic arg thin bedded seds, grade to A.S. west 
dipping 15O, North strike. Minor Fe 

Location - Start of ridge from gate, 
Road, East bank 
Highly schistosed thin bedded seds - 
face 50 m along W side of road. 

staining. 

Lower Matthew Cr. 

30 to 15 m cliff 

Location - Mid-Point Road G from,end of road east bank 
Metamorphic thin beds, massive to relief bedding 
structure, 40 m cliff face, samples from 20 m above 
road. 

Location - past end of Road G - East side overhang of 
creek, above-pipe intake. Metamorphosed seds, bedding 
(relict) evident. 

Original l-2" AS-AQ bedding, seric schisting of more 
argillaceous members. 

Location - below Rd G, East side of Mathew Cr. at start 
of Matthew Cr. cliffs (campsite). Interbeds of Qtzite 
(met) and schistosed argillite layers. 

Location below Rd G above campsite As M-7 but represents 
metamorphosed AS-AQ member. 

Location on St. Mary’s Road, outcrop of north side road, 
contact between massive metamorphosed road, and thin 
bedded argillite and silty argillite. 
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M-10 Location on St. Mary's Road - unaltered sediments in 
contact with metamo hosed rock (M-9), argillite to 
silty argillite, typ cal rusty appearance, beds 2-6 T 
inches, partially metamorphosed (bio content) minor 
sericite. Strike N 10°, dip 20° E. 

M-11 Matthew Creek road, east side, rusty thin beds over 70 
meter outcrop, 15 meters high, beds 2-4 inch ( cm) , 
minor schist. along bedding planes. At 2.3 kilometer 
Strike 19O NW. 

M-12 Matthew Creek road - east side at 2.5 kilometers 
massive metamorphosed face. Med gray green color, no 
rust, no jointing, very hard and compact. 

M-13 Matthew Creek road, east side, between Ryot fault 
location and Kimberley fault, 7.5 km. massive grey green 
metamorphic rock. 

M-15 Matthew Creek, 
group claim base 

exposure at 6.2 km at point where Ham 
line crossed creek, massive med. 

grained metamorphic rock. 

M-16 Matthew Creek, Road D, west side of Creek exposure at 
2.0 km (end of road, massive sub gneissic biotite, 
quartz, greyish green. Large float boulders) 

M-17 Matthew Creek, rock exposure (Rock sample S-06) 
Amphibole development in dense grey-green aphanitic 
ground mass 

M-18 Matthew Creek, rot! exposure (Rock sample S-26) 
gneissic, quartz, brotite, amphibole massive metamorphic 
rock. 
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M-10 Location on St. Mary's Road - unaltered sediments in 
contact with metamorphosed rock (M-91, argillite to 
silty argillite, typical rusty appearance, beds,2-6 
inches, partially metamorphosed (bio content) minor 
sericite. Strike N loo, dip 20° E. 

M-11 Matthew Creek road, east side, rusty thin beds over 70 
meter outcrop, 
minor schist. 

15 meters high, beds 2-4 inch ( cm1 I 

Strike 19O NW. 
along bedding planes. At 2.3 kilometer 

M-12 Matthew Creek road - east side at 2.5 kilometers 
massive metamorphosed face. Med gray green color, no 
rust, no jointing, very hard and compact. 

M-13 Matthew Creek road, east side, between Ryot fault 
location and Kimberley fault, 7.5 km. massive grey green 
metamorphic rock. 

M-15 Matthew Creek, exposure at 6.2 km at point where Ham 
group claim base line crossed creek, massive med. 
grained metamorphic rock. 

M-16 Matthew Creek, Road D, west side of Creek exposure at 
2.0 km (end of road, massive sub gneissic biotite, 
quartz, greyish green. Large float boulders) 

M-17 Matthew Creek, rock exposure (Rock sample S-06) 
Amphibole development in dense grey-green aphanitic 
ground mass 

M-18 Matthew Creek, roc( 
z;Ersic, quartz, 

exposure (Rock sample S-26) 
biotite, amphibole massive metamorphic 
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Vancouver Petrographics Ltd. 
6060 GLOVER ROAD, LANGLEY, B.C. V3A 4P9 
PHONE (604) 866-l 323 . FAX (604) 888.3642 

Brian Hamilton, P.Eng 
327-12th Ave. South 
Cranbrook, B.C. VlC 2S6 
Tel 426-3916 

JOB # 940333 
Oct. 28194 

Dear Brian, 

Re: Matthew Creek Metamorphic Suite 

A total of 18 thin sections and off-cuts were examined and a 
petrographic description completed for each, from samples 
submitted by you. In addition, photomicrographs were taken of 
each, which hopefully, will be of assistance to you. 

The samples represent a range of lithologies which show effects 
of varied intensity metamorphism, retrogressive metamorphism, 
shearing and weathering. Amphiboles in many sections, 
particularly diabase/diorite, appear to have altered to pale 
secondary amphibole, possibly deuteric alteration. However, 
vestiges of pyroxene and hornblende which should occur were not 
noted in any of these sections. This interpretation is therefore 
in question. 

The samples are consistent with a succession of quartz-rich and 
feldspar-rich impure sediments which were intruded by a series of 
diorite/diabase sills/dykes. Subsequent metamorphism of both 
chlorite-biotite-muscovite and amphibolite grades are represented 
and has affected most lithologies including diabase. 
Intermediate grades containing garnet, staurolite, cordierite, 
and sillimanite assemblages were not identified although the 
masked assemblage of 94-M-6 is not clear. This interpretation 
is, therefore, also in question. 

Most of the higher grade metamorphosed rocks appear to have 
undergone retrogressive metamorphism to biotite-chlorite grade. 

In addition, some of the samples contain significant amounts of 
tounnaline in schistose rock and felted amphibolite. This 
suggests an ultimately magmatic source of boron??? The 
significance of this requires explanation in view of 
tourmalinization at the base of the Sullivan deposit. 

Metallic minerals identified megascopically include pyrite as 
fine disseminated grains, clusters of fracture controlled grains. 
Scattered coarser euhedral crystals of pyrite were also noted in 
a few samples. Ilmenite was also tentatively identified in 
association with sphene/rutile. Opaque minerals require polished 

- 
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surfaces for more precise identification. 

This petrographic study appears to have raised more questions 
than it has answered. I therefore took more photomicrographs than 
usual because of subtle differences between most sections. The 
charges to you for photomicrographs will not reflect this. As 
requested, four copies of the report and photomicrographs are 
submitted and will be sent by Loomis courier this date, October 
28, 1994. 

Yours very truly, 

K.E. Northcote, Ph.D., P.Eng. 



[l] 94-M-l 
Quartz, altered-plagioclase, biotite schist 

Photomicrograph 94 R XXII-l Polarized light Scale 0.1 mm _ 

Summary description 
Foliated, composed of intermixed fine-grained quartz, sericite- 
altered plagioclase, biotite. Layering results from relative 
enrichment of one or other of these components and biotite/ 
plagioclase enrichment produces conspicuously darker bands. 

Opaques l-2%, iron-rich; oxidized to hematite and associated 
iron-stain. 

Microscopic description 
Transmitted light 
Quartz; 60-65%, anhedral (0.1 to 0.6 mm). 

aligned in foliation plane. 
Elongate grains 

Irregular interlocking grains. 
Intermixed with biotite and altered plagioclase. Variations 
in relative abundance produce laminae enriched in quartz. 



[l] Continued 

Altered plagioclase; 20-22%, anhedral (0.1 to 0.5 mm). Isolated 
and clusters of grains, generally intergranular to quartz. 
Dusted appearance. Near complete alteration to 
microcrystalline felted sericite; few arains unalter d e . 
Intergranular to quartz. Increase in abundance of altered 
plagioclase relative to quartz and biotite results in 
plagioclase-enriched laminae. 

Biotite; 12-15%, anhedfal (.05 to 0.4 mm). Laths with ragged 
ends. Strona foliation. Reddish brown colour. Increase in 
relative abundance results in dark laminae enriched in 
biotite. 

Alteration 
Sericite; 20%, included with plagioclase, anhedral 

(microcrystalline to <.03 mm). Felted, near-total 
replacement of plagioclase. Intergranular to quartz. 

Dusting; <<0.5%, & dusted appearance of plagioclase. 
Weathering (7) to clay. 

Opaques: Polished surface required 
Hematite/jarosite(?); l-2%, anhedral, (microgranular to .05 mm). 

Clusters of grains with oxidized semiopaque grains. 





[21 Continued 

Microscopic description 
Altered hornblende (secondary amphibole); 50-55%, anhedral (c.05 

to >2.0 mm). Interlocking crystals leaving interstitial 
spaces infilled by plagioclase and quartz. Pale green 
colour indicates deuteric alteration to secondary amphibole. 
Although crystals appear uniform in plane light they are 
composed aggregates of finer grains producing a granular 
internal fabric; foliated bladed to plumose habit, and show 
deformation in nolarized liaht, Patchy alteration to 
epidote/clinozoisite. Associated sphene. 

Plagioclase; 25-30%, anhedral/subhedral (0.1 to 1.5 mm). Lath- 
like, interlocking interstitial to altered hornblende. Very 
slight dusting, conspicuous twinning indicates composition 
in labradorite range. Few sericite clusters. 

Quartz; 12-15%, anhedral (0.1 to 2.0 mm). Interstitial masses in 
optical continuity enclosing plagioclase. Parallel 
crackles, strained extinction. Some graphic intergrowths 
with twinn ed olaaioclase; partial replacement of 
plagioclase(?) 

Alteration assemblage 
Secondary amphibole; 50-55% included with altered hornblende, 

anhedral (C.02 to >l.O mm). Mottled intergrowths of fine 
anhedral grains in polarized light, foliated bladed/plumose 
habit. Deformed. 

Epidote/clinozoisite; 2%, anhedral (x.05 to 0.1 mm). Irregular 
clusters of grains associated with deuteric secondary 
amphibole. 

Sericite; 0.5%, anhedral (microcrystalline to 0.1 mm). Clusters 
of irregular grains/blades, blades, alteration of 
plagioclase. 

Accessory minerals 
Sphene; <0.5%, anhedral (1.05 to 0.2 mm). Irregular clusters of 

grains associated with secondary amphibole, intergrown with 
traces opaque TiOz mineral (ilmenite?) 





[3] Continued 

Opaques l-2%, requires polished surface. Noted fine disseminated 
interstitial pyrite, scattered coarser euhedral crystals of 
pyrite in sample reject. 

Microscopic description 
Layered, felted, interlocking grains. Layering results from 
variation in abundance of major constituents and average grain- 
size. 

Quartz; 60-65%, anhedral (c.05 to 0.2 mm) Irregular interlocking 
varied grain-size and varied relative abundance as compared 
to other major constituents. 

X-feldspar; 5-6%, anhedral (c.05 to 0.2 mm). Disseminated 
grains. Varied grain-size and varied relative abundance as 
compared to other major constituents. Conspicuous in 
stained slab. 

Plagioclase; 8-lo%, anhedral (1.05 to 0.2 mm). Disseminated 
grains. &&xreless, Varied grain-size and relative 
abundance as compared to other major'constituents. Etched 
white in stained slab. 

Muscovite/sericite; 18-20%, anhedral (c.05 to >0.25 mm). Loose 
felted narrow blades. Varied relative abundance as compared 
to other major constituents. 

Biotite; 8-lo%, anhedral (c.05 to >0.25 mm). Loose felted broad 
blades. Varied relative abundance as compared to other 
major Constituents. 

Epidote/clinozoisite; traces, euhedral/subhedral (c-02 to .05 
mm)- 

Opaques; 3-4%, anhedral (c.01 to >0.4 mm). Intergranular. Shows 
concentration in certain layers. Polished surface required. 
Noted fine disseminated interstitial pyrite, scattered 
coarser euhedral crystals of pyrite in sample reject. 





[4] Continued 

nicroscopic deiscription 
Transmitted light 
Major components 

Muscovite; 35-40%, anhedral (c.05 to ~2.0 mm) Strong foliated 
[a] Segregated into interlocking foliated muscovite layers 
[b] Disseminated foliated blades in quartz-altered biotite- 
rich layers. 

Quartz; 25-30%, anhedral (0.1 to >0.6 mm). Interlocking grains, 
elongate grains foliated. Forms foliated lensoids among 
altered biotite lensoids. Lensoids (to several mm). 

Biotite; 35-40%, anhedral (<.05 to >2.0 mm). Ragged foliated 
blades/fibrous remnants; &&&tic altw and 
felted/weakly foliated microcrystalline sericite lensoids, 
which locally transect section. Disseminated foliated 
muscovite blades/laths. Biotite basal plates contain 
poikilitic quartz and contain abundant crystallographic 
controlled rutile(?) needles accompanied by fewer coarser 
long prismatic crystals. 

altered cordierite, m 

Accessory minerals 
Zircon; traces, euhedral (to 0.1 mm). Sparsely disseminated 

crystals 

Rutile; 0.5%, subhedral (to >0.2 mm). Long narrow needles. 
Crystallographic control in biotite. Particularly 
conspicuous in basal plates, Sparsely disseminated coarser 
rods. (to ~0.5 mm) 

~~y;~s/s~iopaques 
; see above 

Undetermined iron-rich; <0.5%, anhedral (<.Ol to 0.2 mm) 
irregular grains and laths. 





[5] Continued 
Mcroscopic description 
Transmitted light 
Altered hornblende (secondary amphibole); 55-60%, anhedral (c.02 

to >0.6 mm). Deuteric alteration. Interlocking irregular 
grains, ragged blades form a mosaic that replaces former 
coarser hornblende crystals (to >2.0 mm) which show very 
irregular outlines. Anticipated augite remnants in cores of 
grains but none detected. Associated clusters of 
.dinoz lslte 

. . intermixed with str na d sted amphibole. Minor 
ize. [Very pale green pleo~hroi~m, chlor biaxial (-) large 

2Vl 

Plagioclase; 18-20%, anhedral/subhedral (c.05 to >l.O mm). 
Interlocking grains interstitial to amphibole. Varied 
intensity alteration dusting with minor microcrystalline to 
very fine-grained sericite alteration. Suggestion of 
recrystallized (?) unaltered laths. Some grains enclosed in 
quartz. Distinct polysynthetic twinning indicating 
composition in andesine range. 

Quartz; lo-12%, anhedral (c.05 to 0.75 mm). Interstitial to 
other major components. In optical continuity enclosing 
some unaltered plagioclase laths. [Confirmed uniaxial (+)] 

Altered biotite; <<0.5%, anhedral (c.05 to 0.2 mm) Chlorite 
alteration, cleavage traces remain. 

Alteration assemblage 
Clinozoisite; 4-5%, anhedral (c.05 to 0.5 mm). Associated with 

strong dusted plagioclase(?) among secondary amphibole 
grains. Also fracture control. 

Sericite/muscovite; 6-8%, anhedral (microcrystalline to >0.2 mm) 
[a] Interstitial clusters of raaaed grains. 
[b] Alteration of plagioclase. 

Dusting; 2-3%, percentage included with plagioclase. 
[a] Plagioclase, associated with sericite, varied intensity 
um associated with clinozoisite. 

Chlorite; <0.5%, percentage included with biotite, anhedral, 
alteration of biotite. 

Accessory minerals 
Sphene; <0.5%, anhedral/subhedral (c.02 to >0.4 mm). Clusters of 

grains associated with clinozoisite and amphibole. 

Veins/lensoidal fracture fillings 
Anhydrite; <l.O%, anhedral (.05 to 0.3 mm) Interlocking bladed, 

lensoidal fracture filling. [Second order blue 
birefringence, biaxial (+), 2V-40°] 

Clinozoisite; see above 
Quartz; trace 





[6] Continued 

Quartz; foliated lensoidal clusters. 

Sericite (?)/chlorite(?) foliated fibrous aggregates form 
lensoids, partings, laminae. Requires electron microprobe 
study in order to isolate and identify the minerals 
comprising this assemblage. 

Anticipated altered cordierite, sillimanite, staurolite in this 
assemblage but none of these were o firmed. Felted sericitic 
plagioclase alteration somewhat rezekles altered cordierite. 
Plagioclase shows a range of intensity of sericite alteration 
from complete to partial, leaving plagioclase remnants. The most 
intensely sericitic altered grains are attributed to altered 
plagioclase. Intensely altered staurolite would resemble some of 
the altered poikilitic appearing grains attributed to altered 
biotite. 

Noted few small grains of accessory tourmaline in altered 
biotite(?). 

Microscopic description 
Strong foliated, minerals intermixed to varied amounts. 
Segregated into lensoids/laminae enriched in one, two or more of 
the major components. 

Major components include: 
Quartz; 22-25%, anhedral, (c.05 to >1.5 mm), generally fine 

grained, forms interlocking lensoidal clusters of irregular 
grains. Also as isolated subhedral to irregular grains in 
lensoidal masses of felted microcrystalline sericite. 

Muscovite; lo-12%, subhedral, (c.05 to several mm), sections 
through very fine to coarse plates. Form isolated coarser 
irregular blades, but more abundantly as foliated clusters 
forming lensoidal clusters to near continuous stringers. 

Altered stained biotite(?); 15-18%, anhedral, (c.05 to several 
mm), irregular shaped grains, plates, altered to a fibrous 
intermix of chlorite and varied abundance of sericite 
aligned with original cleavage direction. Shows crinkling. 
Overprint of minute felted needles of semiopaque rutile(?). 
Locally show irregular outlines of original grains, some 
retaining a slight poikilitic texture enclosing small quartz 
grains, few muscovite blades. 

Sericite/chlorite(?); 22-25%, fibrous foliated masses (several nun 
to continuous). Appears to have been &eared into foliated 
lensoids/partings or laminae of fibrous intermixes of 
chlorite and sericite (or anthophyllite??). Derived by 
alteration and shearing of biotite?? Obscured by brown 
stain. Requires an electron microprobe analysis to isolate 
and identify specific minerals. 



[6] Continued 

Undetermined pseudomorphs 
Undetermined; 3-S%, subhedral fragmental pseudomormh. (<.05 to 

>3.0 mm), completely replaced by microcrystalline to very 
fine felted sericite; very fine poikilitic inclusion6 
quartz, trace tourmaline. 

Altered plagioclase; 15-lEl%, anhedral (c.05 to cl.0 mm). Near 
complete replacement by felted microcrystalline sericite. 
Small grains intermixed with and interstitial to quartz. 
Few grains retain remnant plagioclase. 

Accessory minerals 
Tourmaline; traces, subhedral (c.05 to 0.1 mm) Disseminated 

grains in altered biotite(?) 

Note: This sample shows strong alteration masking original 
constituents. 





[7] Continued 

Altered feldspar(?); <<0.5%, anhedral (x.05 to 0.4 mm). 
Disseminated irregular to subrounded grains, altered to 
microcrystalline felted sericite. mcludes sericlte-r 

. . ich 
uterlavers below. 

Accessory minerals 
Tourmaline; <<0.5%, subhedral (c-05 to 0.15 mm). Widely 

disseminated grains. Maximum absorption (pleochroism) 
parallel to e direction. 

TiOz(rutile); 0.5-l%, anhedral (c.05 to 0.1 mm). Disseminated 
grains, loose clusters of grains in quartz groundmass and 
associated with chloritized biotite. 

Foliated overprint 
Muscovite; lo-12%, anhedral (c.05 to >l.O mm). Foliated laths 

fairly widely disseminated in quartz groundmass and among 
altered biotite. 

Altered biotite(?); 18-20%, anhedral (c.05 to >l.O mm). Foliated 
blades, complete alteration to chlorite, lesser sericite. 
Has a fibrous fabric following original cleavage. 
Aggregates of microcrystalline TiOZ(7). Crinkled laths 
common. Poikilitic containing small grains of quartz, 
traces of tourmaline; few muscovite laths overprint(?). 

Sericite-rich interlayering 
Sericite; 12-15%, anhedral (microcrystalline to >0.2 mm). 

Compact aggregate8 of grains, form a continuous layered 
groundmass containing lensoids of quartz (partially replaced 
by sericite(?)) 

Sericite-rich layers show a decrease in relative abundance 
of altered biotite, muscovite and quartz. 

Opaques negligible. 





[8] Continued 

Idicroscopic description 
Groundmass 

Quartz; 85-90%, anhedral (c.05 mm to >1 cm). Some segregation 
into layers by grain-size. Interlocking, recrystallized, 
strained extinction. Lacks outlines of original grains 
showing quartz overgrowths. Optically continuous (to Sl cm) 
but shows stained extinction. 

Appears to have engulfed muscovite, biotite, altered biotite 
and few biotite laths and sericite-altered plagioclase which 
form disseminated foliated inclusions in recrystallized 
quartz. Some occur between grains. 

Inclusions in quartz; foliated. 

Muscovite; 3-4%, anhedral (<.05 to 1.0 mm). Foliated 
disseminated laths w au7rtz and some occur between 
quartz crystals. 

Chlorite; 2-3%, anhedral (c.05 to >2.0 mm). Foliated crinkled 
laths tithin auartz and between crystals. Intergrown with 
muscovite. 

Biotite; Z-3%, anhedral (<.05 to 1.0 mm). Disseminated foliated, 
clusters of a few laths. Some intergrowths with muscovite. 
varied intensity of alteration to chlorite within and 
between quartz grains. 

Altered plagioclase; 3-4%, anhedral (d.05 to 0.5 mm) 
Disseminated grains showing complete alteration to 
microcrystalline felted sericite. Occurs within and between 
quartz crystals. 

Accessory grains 
Tourmaline; traces (f), anhedral (c.05 to >O.l mm). Imbedded in 

quartz. 

Zircon/monazite(?); trace, (c.05 to 0.1 mm) Not positively 
identified. Small grains with high R.I., high 
birefringence. Clear to pale brown, distinct from 
tourmaline. 

TiOz (rutile); trace, suspected 

Opaques negligible. 
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Microscopic description 
L nsoids of coarser more euhedral interlocking crystals in a 
fyner foliated sheared groundmass similar constituents. 

Hornblende; 25-30%, anhedral/euhedral (C.05 to >4.0 mm). Less 
intensely sheared lensoids contain the coarser, more 
euhedral crystal. Poikilitic texture. Smaller anhedral 
grains in sheared groundmass with other components. 

Biotite; 18-20%, anhedral (c.05 to >l.O mm) A metamorphic 
overprint. Coarser foliated clusters of grains among 
hornblende crystals in less sheared lensoids. Finer laths 
foliated clusters of laths in sheared schistose groundmass, 
shows continuous shear-controlled laminae. Weak chloritic 
alteration. 

Altered plagioclase; 25-30(?)$, anhedral (<.05 to ~1.0 mm) 
Masked by alteration. Distribution of coarser and finer 
grains as for hornblende. Grains show varied intensity 
alteration dusting and microcrystalline sericite. Strongest 
alteration in sheared groundmass. 

Quartz; 18-20%, anhedral (c.05 to >2.0 mm). Very irregular 
grains. Concentrated in sheared foliated groundmass. 
Lesser in less sheared coarser lensoids. Aggregates of 
interlocking grains form lensoids with intermixing of lesser 
amounts of the other components. 

K-feldspar; 4-5(7)%, not confirmed in thin section. Verv minor 
K-feldspar content suggested by slight streaked stain in 
stained off-cut. 

Alteration assemblage 
Dusting; patchy semiopaque alteration of plagioclase. Associated 

sericite. 

Sericite; patchy microcrystalline felted alteration of 
plagioclase. 

Chlorite; weak alteration of biotite. 

Opaques; <0.5%, anhedral (c.01 to aggregates ~0.8 nun). Localized 
clusters in shear planes and in associated microfractures in 
hornblende and in and between quartz grains. 
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Microscopic description 
Amphibole; SO-55%, anhedral (c.05 to >0.5 mm, original crystals 

to >2.0 mm). Very pale green. Aggregates of ragged 
prismatic to bladed crystal of secondary (deuteric) 
amphibole. Few associated clusters of acicular crystals 
also deuteric secondary amphibole. No conspicuous original 
hornblende; one possible pyroxene grain noted. 

Altered plagioclaee; lo-12%, anhedral (c.05 to 1.0 mm). 
Interlocking irregular crystals with amphibole. Varied 
intensity strona to weak semiopaque dusting and sericite. 
Associated clinosoieite alteration. 

Quartz; 8-lo%, anhedral (c.05 to >0.5 mm). Interstitial 
irregular grains, clusters of grains. Fracture control 
locally. Strained extinction. Associated very minor 
gypSUm. 

Alteration assemblage 
Clinozoisite; 12-15%, anhedral (~-05 to >2.0 mm). Associated 

interstitial altered plagioclase. Occurs mainly as 
irregular crackle veins and coarse bladed fracture 
controlled clusters and replacements(?). 

Sericite and dusting: 

Chlorite; 3-4%, anhedral (c.05 to 0.6 mm) Foliated/radiating 
bladed clusters. Interstitial to secondary amphibole and 
clinozoieite. 

Muscovite; 8-lo%, anhedral (c.05 to >0.5 mm). Scattered ragged 
blades, clusters of a few blades, interstitial to other 
components. 

Gypsum(?); traces(+), anhedral (c.05 to 0.3 mm). Associated with 
interstitial quartz. Low (-) R.I. <<quartz. Colourless, 
low birefringence. 

Accessory minerals 
Tounnaline; trace, eubhedral (to 0.4 mm). Deep brown, slight 

green mottling, isotropic (basal section), uniaxial (-). 

Sphene; <0.5%, anhedral/subhedral (0.1 to 0.8 mm). Scattered 
grains, irregular clusters of a few grains. Associated 
opaque in some grains, bnitez 

Unidentified; trace, anhedral (0.3 mm). Colourless, isotropic. 
Moderate (+) R.I. 

Opaques 
Ilmenite; traces(+), anhedral (c.05 to 0.1 mm). Susuected. 

Opaque grains/clusters of grains in sphene. 
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irregular grains; elongate grains aligned with foliation. 
Locally near continuous groundmass with overprint of 
foliated, bladed chloritic biotite and muscovite which 
locally increase in abundance enclosing quartz aggregate 
lensoids. 

Muscovite; lo-12%, anhedral (c.05 to 0.5 mm). Foliated blades 
and discontinuous narrow networks, with associated chloritic 
biotite, enclosing quartz lensoids. 

Chlorite altered biotite; ZO-22%, anhedral (c.05 to 0.5 mm). As 
for muscovite. Shows pale brownish pleochroism. Some 
confusion with iron-stained muscovite. 

Partings/veins in foliation plane 

Hematite/jarosite; 6-8%, microcrystalline to >0.2 mm) 
discontinuous and continuous irregular veinlets in braided 
fractures following foliation. Associated iron-stain. 





[I21 Continued 

Microscopic description 
Amphibole; 65-70%, anhedral, (C.05 to 4.0 mm). Loose 

interlocking felted acicular/prismatic crystals. Verv Dale 
areen. slight pleochroism. Some grains have an internal 
pavement fabric of aggregates of very fine grains; others 
have an aligned acicular habit. Deuteric alteration of 
preexisting amphibole(?). 

Plagioclase; 30-35%, anhedral (<.05 to 1.5 mm). Felted 
laths/stubby crystals, interstitial to amphibole. Generally 
very weak dusting alteration with conspicuous twin lamellae 
indicating composition in upper andesine/lower labradorite 
range. Scattered clusters of sericite alteration. 

Quartz; traces(+), anhedral (<.05 to ~0.5 mm). Few clusters of 
very fine interstitial grains, inconspicuous. 

accessory minerals 
Sphene; l-2%, anhedral (.05 to 0.5 mm). Disseminated grains, 

cluster6 of grains. Contains opaque flecks, possible 
ilmenite? 

Tourmaline; trace (one blade noted), subhedral/anhedral (c.05 to 
0.2 mm). Mottled green/brown, pleochroic with maximum 
absorption parallel to analyzer direction. 

Alteration assemblage 
Dusting; scattered patches semiopaque dusting of plagioclase. 

Epidote/clinozoisite; <0.5%, clusters of a few very fine grains, 
dusted appearance. 

Sericite; very minor, clusters of very fine grains, alteration of 
plagioclase. 

Opaques; negligible. 
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Opaques; very minor irregular disseminated grains, clusters of 
grains. 

Hicroscopic description 
Oroundmass 
Amphibole; 50-55%, anhedral (c.05 to >2.0 mm). Irregular 

prismatic, foliated loose interlocking crystals. Very pale 
slight greenish brown tint. Pleochroism barely perceptible. 
Biaxial(-) large 2V characteristic amphibole cleavage. 
Second order birefringence. 

Quartz; 8-lo%, anhedral (X.05 to 0.5 mm). Irregular interstitial 
to amphibole, lensoidal clusters with plagioclase and 
amphibole among foliated biotite partings/networks. 

Plagioclase; 8-lo%, anhedral (c.05 to 0.5 mm). Irregular, 
interlocking, generally featureless with irregular patchy 
felted microcrystalline sericite and slight dusting 
alteration. 

K-feldspar; 3-5(7)%, not positively identified in thin section. 
Streaky stain in shear planes on stained off-cut not 
accounted for by sericite. 

Overprint 
Altered biotite; 20-22%, anhedral (c.05 to >1.5 mm) Irregular to 

ragged laths, single grains and foliated as 
continuous partings to discontinuous networks in foliation 
plane partially surrounding lensoids of other major 
components. Partial alteration to chlorite. 

Accessories 
Tourmaline; l-2%, subhedral (0.2 to >l.O'mm). Disseminated 

prisms, sections aligned in foliation plane. Appear to be 
concentrated in certain horizons. 

Sphene; l-2%, anhedral (.03 to >l.O mm). Irregular grains 
elongate clusters of grains in foliation elan e. 

Opaques; <0.5%, anhedral (.Ol to 0.2 nun). Disseminated irregular 
shaped clusters. 
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crystals. Very pale greenish tint, slight pleochroism 
characteristic amphibole cleavage. Biaxial (-) large 2V. 
Some larger grains have an internal pavement fabric of very 
fine grains; others have an aligned acicular habit. 
Deuteric alteration of preexisting amphibole(?) 

Plagioclase; 35-40%, anhedral (<.05 to >1.5 mm). Felted laths, 
stubby crystals, interstitial to amphibole. Generally very 
weak alteration with conspicuous twin lamellae indicating 
composition in the upper andesine range. Scattered 
intensely dusted clots with epidote/clinozoisite. 

Quartz; l-2%, anhedral (c.05 to 0.5 mm). Few conspicuous 
clusters of fine grains interstitial to plagioclase. 

Accessory minerals 
Sphene; l-2%, anhedral (0.1 to 0.2 mm) Disseminated grains, 

clusters of grains. 

Tounnaline; not detected. 

Alteration assemblage (other than deuteric amphibole) 
Epidote/clinozoisite; l-2%, anhedral (c.01 to 0.2 mm). Scattered 

dusted clots. 

Sericite; very weak localized alteration of plagioclase. 

Dusting associated with epidote/clinozoisite. 
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microscopic description 
Amphibole; 50-55%, anhedral (c.05 to ~2.0 mm). Loose 

interlocking, foliated/felted, prismatic to acicular 
crystals. Pale greenish tint slightly darker than [14], 
pleochroism distinct. Most larger grains have a partial to 
complete internal pavement fabric of very fine grains or 
have an aligned acicular/fibrous habit. Deuteric alteration 
of preexisting amphibole(?) 

Plagioclase; 30-35%, anhedral (c-05 to >2.0 mm). Felted laths, 
stubby crystals, interstitial to amphibole. Generally weak 
to moderate epidote/clinozoisite alteration with associated 
dusting. Conspicuous twin lamellae indicate a composition 
in upper andesine/low labradorite range. 

Quartz; 3-4%, anhedral (c.05 to 0.5 mm) More conspicuous 
clusters than in [14] interstitial to plagioclase. Strained 
extinction. 

Accessory minerals 
Sphene; 0.5-l%, anhedral (0.01 to 0.5 mm) Disseminated grains, 

clusters of grains. 
Tourmaline; not detected. 

Alteration assemblage 
Dusting; 6-8%, associated with epidote/clinozoisite alteration of 

plagioclase. 

Epidote/clinozoisite; 4-5%, associated with semiopaque dusting 
alteration of plagioclase. 

Sericite; 2-38, intermixed with epidote/clinozoisite and dusting. 
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Microscopic description 
Croundmass 

Plagioclase; 28-30%, anhedral (.05 to 0.5 mm). Interlocking 
crystals, featureless except for patchy very slight 
alteration dusting. Few grains show polysynthetic twinning. 
Conspicuous on etched surface of stained off-cut. 

Quartz; 25-288, anhedral (.05 to 0.5 mm). Interlocking, 
featureless, not easily distinguishable from featureless 
plagioclase. 

Overprint felted/foliated 
Hornblende; 15-18%, anhedral/euhedral (c.05 to >l.O mm), mainly 

as single grains, disseminated, showing preferred 
orientation. utered, 

Biotite; 25-28%, anhedral (<.05 to 0.5 mm). Stubby platy habit, 
light to medium reddish m pleochroism. WtereQ, 

Accessory minerals 
Rutile; l-1.5%, anhedral (c.01 to 0.5 mm). Darker brown tint 

than sphene. Disseminated loose clusters of single grains 
and irregular compact aggregates. 

Tounnaline; not detected 

Opaques; requires polished thin section. 

Alteration assemblage 

Epidote/clinozoisite; <0.5%, eubhedral (c.05 to 0.3 mm). 
Disseminated distinct grains. Doe6 not appear to result 
from alteration of component minerals in the section. 

Dusting; very alight inconspicuous dusting of some plagioclase 
grains. 
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Microscopic description 
Amphibole; 70-75%, anhedral/subhedral (c.05 to >2.0 mm). Pelted 

interlocking intermixed habits; coarser crystals prismatic 
subhedral; finer crystals narrow bladed to acicular. 

Biaxial(-), large 2V-80". Weak pleochroism from very pale 
greenish tint to colourless. Birefringence .028. 
Extinction angle 12-16O. Consistent with 
tremolite/actinolite. * . 

Chlorite/biotite; 18-20%, anhedral (e.05 to 0.5 mm). Radiating/ 
v blades of chlorite and lesser chloritic 
biotite fills interstices among amphibole crystals. 
I;hlorite >> biotite and appears to be an alteration product 
of biotite. 

Tourmaline; 8-lo%, euhedral (0.1 to several mm). Disseminated 
crystals clusters of a few crystals among the above major 
constituents. Noted in other lithologic units. [Uniaxial (- 
), second order birefringence masked by colour, strong 
pleochroism with maximum absorption mvanalvzer 
direction] 

Accessory minerals 
Rutile/sphene; l-2%, anhe&al (x.01 to 0.5 mm). Disseminated 

grains, clusters of grains showing beaded interstitial and 
microfracture control. 
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very minor quartz. 

Plagioclase; 40-45%, anhedral (.05 to >2.0 mm) Foliated, 
Interstitial to hornblende, long bladed. Unaltered, showing 
conspicuous twinning indicating composition in upper 
andesine range. 

Quartz; 3-5(?)%, anhedral (c.05 to 0.4 mm) Irregular grains 
intergrown with plagioclase. 

Accessory minerals 
Rutile/sphene; 2-3%, anhedral (.Ol to 0.5 mm) Single grains and 

elongate clusters of grains (to >2.0 nun) along foliation 
plane. 

Tourmaline; not detected, 










