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I .O INTROIDUCTION 

In late fall of 2000, Crystal  Graphite  Corporation  undertook  a  diamond drilling and 

trenching  program  on their 100%  owned  Black Crystal graphite project. The project is 

located  in  southe:astern British Columbia approximately 5 1 kilometres north of Castlegar. 

Approximately 1 18 1 metres of NQ core  were drilled and  twenty-seven  vertical trenches 

were  excavated. The diamond drilling was successful in identifying two principal 

graphite-bearing  horizons  which  can be traced both up and  down dip and  along strilke. 

These horizons where  drilled occur at or very close to surface and mimic the slope of the 

hill they are located  on.  This has important extractive implications.  In  addition  trenching 

of unconsolidated  material  has  added  to the understanding of the graphite grade  and 

distribution within this material. Further trenching, drilling and mapping is 

recommended for the 2001 field  season. 

2.0 LOCATION,  ACCESS  AND PHYSIOGRAPHY 

The Black  Crystal  property  is  located in southeastern British  Columbia approximately 51 

kilometres north of Castlegar  and  27.5 kilometres northwest  of  Passmore,  BC., within 

what is known as the Valhalla Range of the southern Selkirk  Mountains. The property is 

located near the headwaters of Hoder  Creek, a tributary of the Little Slocan  River,  and 

the geographic center  of the property  is  at latitude 49'  46.5' North  and longitude 1 1 T  46' 

West in the NTS  map  area  82F/13, (See Fig. 1). 

The property is readily  accessed  from  BC  Highway #6, exiting the highway  immediately 

north of the village of Passmore,  on the Upper Passmore Road. The access  road  follows 

the Little Slocan :River  for  24  kilometres,  thence following Hoder  Creek for~a further 18 

kilometres.  At  this  point  old  logging roads access various parts of the active part of -the 

property. All  roads  are  wsll-maintained  gravel roads capable of handling heavy truciks. 

For the most part four-wheel  drive is not  needed, but it is  recommended. 
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Topography on the property  can be considered rugged  overall  with elevations ranging 

from  1370m to ‘2380m. The area of current activity  is  situated on a westerly facing: slope 

that was logged in the late 1970’s and  now consists of a  second growth of spruce and 

alpine fir with thick  underbrush of slide alder. Several small creeks draining the property 

provide the mair;  water source for drilling. 

3.0 CLAIM1 STATUS 

Crystal Graphite Corporztion owns a 100% interest in 10 claims covering  124 mineral 

claim units comprising the Black  Crystal  Project. The 10 claims cover an area of 

approximately 2900 hectares. The claim holdings include four 2-post mineral claims of 

one unit each  and six 4-post  mineral claims of 20 units each, (See Fig.  2). 

Pertinent claim data is provided in Table 1 below. 

TABLE 1 CLAIM  STATUS 

CLAIM TENURE CLAIM NUMBER 
NAME ria. TYPE OF UNITS EXPIRY DATE* 

___I .- 

MOLLY 1 305145 2POST 1 September 20,201 1 
MOLLY  2 305146 2POST 1 September 20,201 1 
MOLLY  3 305147 2POST 1 September 20,201 1 
MOLLY 4 305148 2POST 1 September 20,201 1 

PB #1 3 18625 GRID 20 June 28,2007 
PB #2 3  18626 GRID 20 June 28,2006 
PB #3 3 1 B627 GRID 20 June 28,2006 
PB  #4 3  18628 GRID 20 June 28,2006 
PB-5 371670 GRID 20 September 14,2006 
PB-6 371671 GRID 20 September 18,2006 

* Claim status assuming acceptance of this report. Y 
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The Black  Crystal  property  was originally discovered and  staked  by Mr. Steve Paszty of 

Castlegar,  BC in the early  1970’s as the Molly 1-4 claims. In the ensuing years the 

claims were all0 wed to lapse due to the lack of interest in graphite at the time. The 

claims were restaked by Mr.  Paszty in early 1992 and  optioned  to  Mr.  Paul Schiller in 

July, 1993.  Further  claims  were  staked after this to  consolidate the land package. A 

reverse circulation drilling program  was  conducted in 1994 consisting of six holes 

totalling 250 metres.  Graphite recovery was a  problem using this method of drilling. In 

1995 a diamond drilling  program  was undertaken which  was  comprised of 13 holes 

totalling 577 melres. In late fall of 1995 a bulk sample of 3000 tons was mined and 

hauled to the mill site at  Koch  Creek. Some metallurgical work  was  carried  out  on this 

bulk sample. 

5.0 REGIONAL  GEOLOGY 

The Black  Crystal  Graphite  Project of Crystal Graphite Corporation is located in the 

southern Omineca  Morphogeological Belt. This belt along with four others form the 

Canadian Cordillera continental  crust.  Each belt is defined by a combination of 
lithological, structural, tecionic and physiographic characteristics. The Omineca belt is 

an  uplifted  region, extensively underlain by metamorphic and granitic rocks, (Gabrielse 

et al. 1991). 
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The Project is located  wiihin  a  metamorphic  core  complex, ‘the Valhulla Complex’ which 

is a  domal  culmination in the .southem  Omineca  belt. The Valhalla complex is a 30km x 

9 0 h  upper amphibolite  gneiss  complex  located at the eastern  exposed  edge of the 

Shuswap comp1c:x and is comprised  of  sheet-like layers of  variably  deformed  paragneiss 

and  middle  Cretaceous to Eocene  igneous  rocks. The domal  shape of the Valhalla 

complex  is  interpreted to be a result of tectonic denudation due to exhumation along 

Eocene  normal  Emlts,  (Carr  et al. 1987). The Valhalla  complex is bounded  on the top by 

the easterly  directed  Valkyr-Slocan  Lake  normal  fault  system. The Valkyr  shear zone is 

a  ductile  shear  zone  that  is  arched  over the complex  and  was active between 59 and 56 

Ma. The Slocan  Lake  fault  zone,  which  bounds the eastern  margin  of the complex, :is a 

ductile-brittle normal  fault that dips 30’ to the east and may have had up to 15 - 20 km of 

dip-slip  displacement  along its central  portion. Within the large  scale  ‘dome’ there are 

three  subculminations or  domes termed the Valhalla dome, the Passmore dome and 

southern  Valhalla  complex. 

The project  area is located  specifically  on the west-central  flank of the Valhalla  dome, 

(See Fig. 3). The: Valhalla  assemblage  exposed  on the west  flank of the Valhalla  dome, 

consists of a  heterogeneous - 1.5km  thick  package of upper  amphibolite  facies pelitic 

schist,  marble,  calc-silicat’e  gneiss,  psammitic  gneiss,  metaconglomerate,  amphibolit’e 

gneiss,  and  ultramafic  schist. The base of the section is comprised of a  sequence of 

conglomerate, calc-silicate gneiss,  and marble interlayered with 50-100 m thick units of 
aluminum-poor  semi-pelitic  and pelitic schist, (units 1-3). Continuing  up  structural 

section the sequence  becomes  more  carbonate  rich,  with  metre-thick  marbles  and  calc- 

silicate gneisses  interlayered  with  quartzites  and  sillimanite-bearing pelitic schists (units 

4-8). It  also  contains  amphibolite  gneiss  and  ultramafic  schist,  which do not  occur in the 

structurally  lower  sections. The upper  portion of the exposed  sequence  contains 30 rn 

thick  marble  and  quartzite  layers  (units  9  and 10). Metasedimentary  rocks  in the con: of 

the Valhalla dome: generally  consist  of  psammite, semipelitic and pelitic schist,  quartzite, 

marble,  and  calc-silicate  and  amphibolite  gneiss. The main  graphite-bearing  units on the 

Black  Crystal  Pro;perty are part of  unit 9, the Rinda marble of Shaubs and Carr. They 

describe it as a 20-40 m thick,  massive  coarse-grained  granoblastic  marble  with  layering 

. .  
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where present,  defined by thin graphitic layers and 30 cm  to 1 m  thick  diopside-rich  calc- 

silicate gneiss  horizons  and  boudins. 

6.0 DIAMOND DRILLING 
Between November 4" and  December 15" of 2000, Crystal  Graphite  Corporation 

conducted a diamond drilling program on their Black Crystal Graphite project in 

Southwestern  British  Columbia.  Twenty-two holes for a total of 1 181 metres were 

drilled. (See Fig.4). Pertinent drill data are listed below. 

TABLE 2 DRILL HOLE DATA 

Grid  Coordinates (GPS) 

Etsting  Northing Hole Length OM) Length OM) 
HOLE # 

Azimuth of Casing  Total 
Dip of Hole 

BCOOOl 
BC0002 
BC0003 
BC0004 
BC0005 
BC0006 
BC0007 

BC0009 
BC0008 

BCOOlO 
BCOOll* 
BC0012 
BC0013 

BC0015* 
BC0014" 

BC0017* 
BC0016* 

BC0018 
BC0019 
BC0020 
BC0021 
BC0022 

444725.252 
444723.887 
4445'12.963 
4445'11.543 
4445'64.483 
444L:75.126 
4445:74.105 

444575.252 
444576.748 

444576.123 
444572 
444578.510 
444577.610 

444533 
444525 

444597 
444842 
444695.563 
444676.950 
444252.131 
444170.866 
444100.885 

5513997.064 
5513995.780 
5513916.268 
5513915.072 
5514096.948 
5513932.415 
5513931.189 

5513819.386 
5513820.362 

5513820.015 
5513787 
5513751.248 
5513750.074 

5513880 
5513929 

5513685 
5513871 
5513820.871 
5513725.433 

5513728.238 
5513878.847 

5513578.011 

-52.33 
-90 

-54.67 
-90 

-54.67 
-53.00 

-57.67 
-90 

-90 
-70 

-54.67 
-54 

-54.17 
-90 

-54.17 

-58.25 
-55.83 

-56.08 
-54.58 

-90 
-90 
-90 

041.67 
ND 

040.50 
ND 

039.50 
045.33 

042.25 
ND 

042.25 
ND 

042.00 
043.17 
ND 

046.83 
042.50 
045.00 
045.33 

043.92 
047.67 

ND 
ND 
ND 

4.27 
4.57 
2.44 

3.66 
3.05 

0.92 
2.13 
3.05 
4.27 
2.74 
1.83 

2.13 
1.83 

3.05 
2.14 

7.32 
2.74 

4.57 
3.66 
9.14 
19.20 
21.95 

106.68 
44.50 
82.30 
52.12 
60.96 
63.70 
49.68 

37.49 
79.25 

39.62 
21.95 

47.85 
52.73 
53.04 
67,.60 
3597 
45.72 

42.67 
51..82 

51.82 
51.82 
42.67 

* Coordinates for these holes attained  using  a  handheld  Garmin 12 GPS umit. 

md 
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6.1 METHODOLOGY 
Bergeron Drilling and Exploration Ltd. of Greenwood,  BC was contracted to complsete 

the diamond  drill.ing.  A  track-mounted  Longyear 38 was utilized. This is a self- 

contained unit with integral  mud tanks and  rod  storage. The unitized mobile drill 

facilitated  rapid  drill moves and  minimized site disturbance. Local streams provided  drill 

water,  though,  because of the cold  weather  and single drill shift, a water truck was used 

to  move water fmm streams to the drill. Drill collar locations were surveyed  and the dip 

and  azimuth of inclined holes were  surveyed  as  well.  At least one downhole survey was 

completed on  each hole using a  Tripari instrument which  measures both dip  and azi:muth. 

Most hole locations were also  picked up using a differentially-correctable GPS unit and 

all locations wer,: also  recorded by a  non-correctable  handheld GPS unit. 

All  core was logged at the company’s mill site at the confluence of Koch Creek  and the 

Little Slocan River. Core: logging followed  a  chronological sequence as follows: 

1. 
2. 
3. 
4. 
5. 
6 .  
7. 
8. 
9. 

core layed out in sequence on benches, 
footage blocks converted to metric 
core, recoveries cidculated 
box ends labelled. 
geotechnical logging of  core  completed 
core logged geologically 
samples identified  and  labelled for analysis 
core photographe:d 
core stac:ked  to  await splitting 

10. relevant core split 
1 1. samples bagged to await shipment 

- 

All  core is preseatly stacked in a  covered core storage facility  and is easily accessible. 

Holes were labelled using  a  alpha-numeric system eg. BCOOOl where  BC -represents the 

property ie. Black Crystal, 00- year drilling occurred, ie. 2000 and  01  thru 22, hole 

number. 
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6.2  LITIIOLOGICAL  DESCRIPTIONS 

No detailed  surface  mapping  has been done to date on the Black Crystal Graphite 

property. In geexal, mapping is hampered  by poor outcrop exposure in the lower 

elevation  areas.  However,  bulk sample extraction, trenching  and substantial drilling 

completed  to  dat" have assisted in the clarification of the property geology. 

The property is underlain  by paragneisses and marbles intruded  by  pegmatites,  and 

leucocratic intrusive rocks belonging to the Eocene Ladybird intrusive suite. 

The primary graphite bearing units identified to date are two conformable but 

distinguishable "beds' of calcsilicate gneiss, (CS1  and  CS2). These beds where mapped, 

striking at  approximately  130"  and dipping to the south at about 35". Figure 5, illustrates 

a  typical sectional view  parallel to drill holes BCOOOl and  BC0002. 

CALCSZLICATE G N E K m  This  is one of the two principal graphite-bearing units 

identified to date:  within  the  Black  Crystal graphite property. 

This rock is fine to medium  grained, varying in colour  from a light to medium grey to 

light to medium  greenish  grey.  This unit is usually weakly to moderately  foliated. It is 

also  characterized  by  a distinctive grainy sucrosic texture. This unit reacts strongly to 

cold dilute hydrcchloric acid.  Mineralogy of this unit is comprised of calcite, quartz, 

diopside,  graphit,e,  pyrrhotite +/- pyrite, feldspar and scapolite. 

Modal  Composiiion: Quartz 35% 
?Scapolite 25% 
Clinopyroxene 15% 
Calcite 10% 
K-feldspar 5 % 
Graphite 5 Yo 
Pyrrhotite 2-3% 
Sphene  1-2% 
Amphibole 4 %  
Apatite 4 %  

Note: Scapolite,, Amphibole,  Sphene, Feldspar and Apatite were not identified in  hmd 

specimen. 
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FIGURE 5 
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The textures and  mineralogy  of this rock suggests that this rock was probably  derived  by 

metamorphism  of an impure calcareous sedimentary protolith. 

CALCSILICATE "- GNEISS 2: This is  the second of  the two principal graphite bearing 

units on the Black  Crystal  Property. Both CSl and  CS2 are conformable to one another 

and  in some inst;mces are seen  to be intercalated. 

This unit is fine yained, moderately  to  well-foliated,  and variable in colour  from  medium 

to dark  grey  to  medium  greenish-grey. This rock also has a grainy sucrosic tecture. 

This rock is distinguishable  from CSl by two main factors. This rock tends to be darker 

in colour,  somewhat  finer  grained,  and contains small amounts,  <1%, of a  very 

distinctive, bright  green,  :fine-grained, (<lmm), spinel with the colour of an emerald. 

This mineral is only  seen in this unit, although short intercalations  of this unit have been 

logged within larger sections of CSl in a couple of holes, (BC0002,  BC0012). 

Modal  Composilion: Quartz 
?Scapolite 
Clinopyroxene 
Calcite 
K-feldspar 
Graphite 
Pyrrhotite,pyrite 
Sphene 
Amphibole 
Spinel 
Apatite 
Chlorite 

30% 
30% 
10% 
10% 
10% 
5 ?'a 

1-2% 
1-2% 
4 %  
4 %  

trace 
2-3% 

Note: This modal  composition is from petrological work that was done on similar 

material from  core  extracted during the 1997 drilling program.  (BCTT-4). 

Also note, the scapolite identified in thin section was not recognized in hand specimen, 
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QUARTZ(Q): Quartz occurs in  the stratigraphic column usually as the footwall ofthe 
w graphite hearing mCS1 and  CS2 units. This quartz has variable textures but is often 

W quartz.  In places the quartz appears  to replace biotite-feldspar gneiss, calcsilicate gneiss 
characterized by a moderately to strongly limonite-stained, coarse-grained,  recrystallized 

and  coarse-graincd  marble. Thin section  work has identified in addition to the quartz, 

minor sulfides (pyrrhotite), and traces of feldspar and chloritehydrobiotite). This rock 

has an ambiguous  genesis but may in part be the product of partial melting of  other  rocks. 

Alternatively t h i s :  quartz 'unit' may  represent quartz flooding and  as such is manifeeting 

a cryptic structure. 

Y 

3 

Y 

3 
MARBLE: (MI.):  This is a pale grey to almost white to pale greenish-grey,  medium  to 

coarse-grained  quartz marble. This rock tends to be massive to  very  weakly  foliated:. 

This  rock is com:prised primarily of calcite, quartz, +/- diopside, locally phlogopite, rare 

pyrrhotite and/or pyrite,  and variable amounts of graphite (usually <OS%). 

Modal  Composition of this rock  from petrographic work  from 1997 core samples. These 

modal compositions can vary considerably  from sample to  sample, but the three main 

constituents are calcite, quartz,  and diopside (clinopyroxene). 

Modal  Composition: Calcite 55% 
QUuartz 20% 

w CXinopyroxene 5% 

3 

ri 

Y 

Plagioclase(?labradorite) 7% 
Scapolite 1% 

Pyrrhotite,pyrite, sphalerite 2-3% 
Sphene 1% 

Amphibole 1% 
Apatite <l% 

Y G:raphite 2-3% 

3 K-feldspar 4 % 

m 

From the petrological  description, graphite forms mainly euhedral,  commonly bent :flakes 
I up  to lmm  in diemeter, in places associated with minor pyrrhotite as subhedra to O.!jmm, 

pyrite as subhedra to lmm and traces of sphalerite to 0.35mm  (sphalerite is dark  red- 
pl brown and therefore is 1ik:ely Fe-rich.) 

M 

J 
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QUARTZ  SYENITE: (SY): This  is a white to pale grey,  massive,  medium grained 

felsic rock  composed mainly of white feldspar, with lesser grey  quartz  and  minor green 

mafics. The fe1d:spar is predominantly white k-feldspar (microperthitic?). This rock: 

usually forms small sills or dikes within the metamorphic sequence. 

From the petrogr3phic  description; the texture is certainly igneous-looking, but given the 

high grade of metamorphism, it could easily be derived by partial melting of a 

metasediment or metaintrusive. The field relations would be more helpful in determining 

this and in point (sf fact, they do  appear to be crosscutting in drill core and in fact they 

appear  to have thermal effects upon the surrounding calcsilicate rocks or marbles. 

GRANODIORITE: (GD): Medium grained leucocratic biotite granodiorite.  Composed 

of quartz  (12-15%), Plagioclase (65%), Kspar (7%), Biotite (3-7%) and trace pyrite. This 

intrusive varies kom massive to weakly foliated  (gneissosity). This granodiorite forms 

sills and dikes on. the property and specifically forms the northern  boundary of the 

deposit. Petrological  work  has  identified this as being a quartz monzonite. 

PEGMATITE: ImThi s  is  a  medium to coarse grained  leucocratic  pegmatite  comprised 

principally of feldspar,  quartz,  and minor biotite,  pyrrhotite. 

In places rocks labelled pegmatite are clearly such  and in others the distinction is not so 

clear. Petrographic work  on one sample from the 1997 drilling illustrates this. See 

sample #BCTT-I 7. In hand sample the rock  is a white coarse-grained,  massive gneiss or 

?intrusive rock  composed mostly of white feldspar and minor quartz  with  accessory  deep 

brown ?biotite artd sulfides that are weakly  magnetic.  ‘Given the high-grade 

metamorphic setting,  and the associated calc-silicate gneisses, it seems more likely to 

have been derived  from  a similar rock to that responsible for the calc-silicate gneisses 

(note relict ?scapolite) or ‘by partial melting(sweating) of  a similar rock.’  Clearly these 

rocks are not easy to label. 



16 

The pegmatites  usually  occur  as small dikes/sills or metamorphic ‘sweats’ intrusive to or 

part of all other  units  except  perhaps for the granodiorite intrusion itself. They can occur 

in core lengths up to  2 metres but more typically are seen as 10 to 20 centimetre  dik,es or 

sweats.  They a r c :  significant for two reasons: 

1. these pegmatites usually carry  no or very little graphite, 

2.  the  pegmatites  occur with some frequency including within the graphite-bearing 

calcsilicate gneisses such  that in some instances they can comprise 25 - 30% of 

the intewal, thereby diluting the ovqall grade,(e.g.  BC0001,  BC0012). 

Pegmatites  often have a  well-defined thermal effect on the surrounding calcsilicate rocks, 

producing varying forms of contact skarn. 

SKARN:  (SK): The rock unit labelled skarn is  an aphanitic,  medium  to  dark  green 

quartz diopside calcite rock. This rock typically contains no graphite,  but contains 

variable amount:: of sulphides,  usually pyrrhotite +/- pyrite to  2  to 3%. Contacts arc: 

gradational. Wiihin this unit, one occasionally sees biotite-rich sections that are 

manifested  as aphanitic purplish-brown  coloured rock, probably a  type of hornfels.  Also 

within this skarn we  can  see small(5-loan) sections of recrystallized M1 marble which 

are converted  to  a quite coarse-grained calcite-rich rock with individual  calcite crystals to 

5mm  and  also distinctive smail (lmm x lmm) dark green garnet? metacrysts and 

occasionally  coarse-grained  tremolite. It appears that this skam rock is a result of contact 

metamorphism  by  pegmatite and/or qtz syenite dikes. 

INTERCALATED ZONE: (IZ):, This is a somewhat enigmatic ‘unit’ consisting of a 

rapidly changing  intercalated  sequence of various lithologies. Typically this sequence 

comprises  skarned  and  hornfelsed metasediments, biotite gneiss,  marble and both 

pegmatitic  and  quartz syenitic intrusions. . Contacts with other units are typically 

gradational. For instance,  frequently as in BC0004 this zone grades into a  predominantly 

marble (MI) unit. The contact is placed where marble predominates  and as such is 

somewhat subjective. 
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BIOTITE-FELDSPAR-QUARTZ GNEISS: (BFQGN): This is a fine to medium 

grained,  well-foliated  rock,  dark brown to brown with white bands and  lenses of varying 

proportions of quartz  and  feldspar.  Overall composition includes biotite, feldspar and 

quartz  with variable amounts of sulphides. Occassional garnets are  seen in this unit as 

well. This is not an ore-bearing unit. 

6.3 DESCRIPTION OF IJNCONSOLIDATED MATERIALS 
The bedrock surface on the Black Crystal Property is mantled by a  heterogeneous  cover 

which includes clrganic  material,  B-horizon soils, heterogeneous glacial till and  variably 

weathered  bedrock.  With the exception of the organic layer, all layers  contain graphite to 

a  greater or lessa: extent.  It is important to note that the total  thickness  of the 

unconsolidated material varies greatly from 1.5 metres to plus 5  metres. The organics 

layer appears  constant in thickness  at about 25 to 30 centimetres. All other  layers are 

variable in thickness. 

The best  graphite-bearing  material is contained within the weathered  bedrock, 

specifically weathered cul'csilicate gneiss 1 and culcsilicute gneiss 2. The graphite grade 

in this  material  appears  to be upgraded for the following reasons. 

1. Sulphides within the calcsilicate gneiss are oxidized  producing sulphuric acid 

which  leaches the carbonate  from the rock producing an enriched  material with 

respect to  graphite,  and 
2. Sampling of this material  is selective in the sense that large pieces of contained 

pegmatite: are either  not sampled or screened out during  bulk sample extractilm 

3 

m 
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6.4 MINERALIZATION  AND  ALTERATION 
Graphite mineralization occurs in several different rock types on the Black Crystal 

Property but only occurs in significant amounts in two  conformable calcsilicate gnei.ss 

units, CS1  and  CS2. In both of  these  rock units graphite occurs as disseminated 

individual crystais varying in size from  0.5mm  to  1.0mm.  Graphite crystals define a 

weak to moderately well-developed  foliation. In CSl graphite varies &om 1-3%  as 

disseminated crystals and in CS2 &om 2-5%. CS2 is consistently  a higher grade un:it. 

This unit is distinguished by the presence of 0.5 to 1.0% disseminated bright emerald 

green spinel metxrysts. :In addition this unit appears to contain higher concentratio:ns of 

pyrrhotite to 2-3% Graphite  mineralization is not  related to any secondary alteration 

identified to date. The most important alteration observed is contact metasomatism 

between calcsilicate and/or marble units and  pegmatites, granodiorite intrusions or cluartz 

syenite intrusions. These contacts are clearly skarned as  described  earlier. The net (effect 

however is the decrease in graphite content in these zones. 

6.5 ANALYTICAL  METHOD 
All split core was sent to International Metallurgical and  Environmental  Inc. in Keloma, 

BC for analysis.  Analytical  Results are available in Appendix I. Samples are first dried 

and  then  crushed. using a  TM engineering jaw crusher to produce a product that is 

approximately 100 percent minus  6mesh. This crushed  product is used  for sub-sampling 
and  assaying. The crushed  material is riffle split to produce a 200 gram sample for 

pulverizing in preparation for assaying. Samples are then pulverized using a ring and 

puck pulverizer. A product is  produced  that  completely passes 150  mesh.  Typically- the 

pulverizer is cleaned  with  silica  sand between samples to minimize contamination of 

concurrent samples. 

The actual  analytical  procedure to arrive at the graphite content is a two stage process 

based on total carbon  analysis. An assumption is made regarding the occurrence of 

carbon bearing cninerals'in this procedure, in that they are either acid soluble carbonates 

or graphite. The presence of organic carbon in the form of  plant matter or soil can render 

this procedure inaccurate. 

Y 
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In summary  all  samples axe washed in dilute acid in order  to eliminate any carbonatlss 

from  samples prior to total carbon analysis. A Leco carbon  analyzer is used  for total 

carbon  analysis. 

The procedure is as  follows: 

1. A 0.01Og - 0.250~ sample is accurately weighed into a  Leco crucible. ( Sample 
weight  may be altered depending on expected graphite content) 

2. Connect tmcibles to filtering apparatus. 

3. Rinse with acetone, then rinse with small amounts of dilute HCl ( small amount of 
liquid is used  to ensure the graphite does not climb  up  and over top of crucib’le) 

4. Repeat stt:p”3 until fizzing stops completely (this indicates the removal of all 
carbonate) 

5. Final rinse is  with acetone to push the graphite down into the bottom of  crucible. 

6 .  Dry in oven at  100 degrees C for 20-25 minutes. 

7. Now the !samples are ready for carbon analysis using the LECO  analyzer. The 
total  carbon value obtained from the LECO analysis is reported as the graphh 
content. 

6.6 RESULTS 
The diamond drilling program  was successful in outlining two conformable calcsilicate 

units that  contain  significant graphite concentrations. Importantly, these graphite bearing 

units are  distinguishable  and  somewhat predictable in their spatial  distribution.  Because 

any discussion of economics  is so dependent on the marketing aspects of graphite, it is 

somewhat difficult to categorize intersections in an economic  sense, it is better at this 

stage to discuss intersections in terms of higher or lower grade.  Intersections  of  greater 

than 1% are tabulated  below. 
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TABLE 3 SIGNIFICANT DRILL INTERCEPTS 

HOLE# FROM TO WIDTH GRAPHITE 
~~ (M, N (%C) 

BCOOO'I 
including 

including 
BC0003 
including 
BC0004 
including 
BCOOOS 
BCOOO8 

BC0009 
BCOOll 

BC0012 
including 

BC0013 
including 

BCOOl'l 
BC0015 
BC0016 

BC0017 

including 
BC0018 

BC0019 

including 
including 

including 

BC0020 
BCOOZl 

10.00 
11.55 
39.00 
61.00 
16.60 
2.66 
2.66 
3.43 
3.43 
6.'70 

11.86 
3.05 

5.21 
8.92 
8.92 
6.00 
25.55 
8.00 

13.71 
8.00 

22.51 
28.00 
38.00 
42.65 
47.18 
8.00 
2.44 
4.00 
10.00' 
16.00 
20.00 

17.39 
9.09 

17.39 

12.69 
4.57 

10.74 
3.66 

10.74 
13.65 
18.82 
30.85 
45.43 
26.25 

19.74 

41.87 
19.74 

20.00 
69.92 

18.43 

22.12 
4.60 

6.16 
9.83 

26.23 
7.86 

28.90 
32.00 
17.10 
22.00 
37.00 
49.86 
11.58 

25.00 
16.59 

41.86 
34.00 

44.00 
49.86 
9.79 
12.60 
6.00 
12.00 
18.00 
22.00 
12.72 
30.15 
20.85 

30.87 
8.65 

27.43 
4.86 

17.40 
11.74 

27.43 

46.63 
34.47 

27.35 

9.74 

2.87 
8.19 

8.92 

15.77 
3.40 

18.69 
1.94 

2.73 
3.13 

14.37 
4.81 

23.69 
23.08 

16.00 
8.18 

41.86 
11.45 

3.58 
2.88 
2.49 
6.00 
3.86 

2.68 
1.35 

10.16 
.1.79 

2.00 
2.00 
2.00 
2.00 
3.63 
12.16 
3.46 

18.18 
4.08 

16.69 
1.20 

3.75 
1.00 

8.61 
3.62 
1.20 
1.10 

2.03 
2.79 
1.48 
1.84 
2.74 

4.17 
1.50 

2.79 
1.48 

1.44 
2.14 
1.28 
1.43 

2.12 
1.47 

1.18 
1.15 
1.10 

2.50 
1.51 

1.13 
1.26 
1.63 
1.34 
1.37 
1.79 
1.56 
1.09 
1.10 
1.47 

1.47 
1.40 

1.50 
1.93 
2.32 
1.41 
3.31 

4.48 
1.83 

2.33 
1.93 
1.36 
1.47 
2.08 
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6.7 GRAPHITE  GENESIS 
Marchildon et al,  1992 in their  paper  on the AA Graphite Deposit near Bella Coola 

describe some possible sources of  carbon  which may have been the source of the graphite 

in that deposit. The suggestions are valid for the Black  Crystal deposit and  at the very 

least provoke  some  different  ways of thinking with respect to the genesis. 

They are as follows. 

1. in situ reduction of organic matter during metamorphism 
2. devo1;itilization of organic matter to  produce COz or CH4 (or both) in  the fluid 

3. destabilization of early graphite to produce  carbon-bearing volatiles COz and 

4. decarbonation of carbonate minerals 
5. injection of  carbon-bearing  fluids from the deep crust or mantle 
6 .  a  combination  of the above. 

phase. 

cod 

Within the Black  Crystal  deposit, the uniform disseminated nature of the graphite within 

the calcsilicate gneisses  and  marbles  (high grade metamorphic rocks) suggests in situ 

reduction of some form of organic matter during metamorphism. 

Y 

w 

W 
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7.0 CONCLUSIONS  AND  RECOMMENDATIONS 

The diamond drilling program was successkl in identifylng the important graphite- 

bearing horizons,, In addition the drill program  added to our knowledge of the spatial 

distribution of those horizons. These horizons are still open  to the west,  east  and south 

but appear to be {cut off to the north. While we did gain appreciable knowledge of the 

important  stratigraphy there are still some questions to be resolved regarding the apparent 

structural reversals that we  observed  between the two  principal calcsilicate gneiss 

horizons. 

Future drilling and  exploration  should be directed toward  extending the known  graphite- 

bearing  zones along strike and  up  and  down dip. In addition the drilling should be of 

sufficient density to  explain the structural ambiguities and to be able to calculate  a 

measured  and indicated reserve. Because of  the apparent shallow nature of the  zone:,  drill 

holes will be relatively short. A total of 1500 metres of drilling is recommended in 

approximately 30 holes. 

With respect to the unconsolidated  material more trenching is recommended  with  a 

sufficient densit). to both  understand the spatial and  grade distribution within this 

material. A series of vertical  trenches along existing and  new  access trails with  a  spacing 
of not more than 50 metres is recommended. A minimum of 100 such trenches would be 

required. 

Lastly, it is strongly recqmmended  that surface geological mapping be undertaken as 

early as possible in the upcoming  field season. This will be an ongoing effort as new 

access trails are constructed for trenching and  drilling. This will  aid  considerably in the 

geological interpretation and may help  to unravel some of the structural  ambiguities  that 

were seen in the drilling. 
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Diamond Drilling 

Water  Truck 

Excavator 

Labour 

Truck (4x4) 

Fuel 

Tripari 

AnalysedPetrography 

Bergeron Drilling and Exploration Ltd. 
'I 18 1  metres of NQ core 

October 29th to December 12" 12000 

55 hrs @? $135.00 

Geologist 46.5 days @? $35O.OO/day 
Core splitter (29.5 hrs @ $15.00) 
Surveyer  (73 hrs @? $25.00) 

46.5  days @ $60.00 

Downhole Survey instrument (Nov.4 - Dec. 15) 

Graphite assays 
I?etrographic studies 

ShippindFreight 

Report  Preparation 

FINAL  TOTAL 

$73,360.00 

5,550.00 

7,4.25.00 

16,275.00 
442.50 

1,825.00 

2,790.00 

1,319.87 

1,466.39 

8,041 .OO 
1,911.56 

1,140.24 

5,000.00 

$126,546.56 
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I, Bernhardt E.K. Augsten of the City of Nelson, British Columbia,  hereby certify that: 

1. 

2. 

3. 

4. 

5. 

6 .  

7. 

I am a graduate of Carleton University with a B.Sc. Hons. in  Geology (1985). 

I am  presently  self-employed as a Consulting Geologist 

I have practiced as a geologist for the last 16 years in Ontario,  Quebec, 
Manitoba, British Columbia, Arizona, Alaska and Mexico. 

I supervised this diamond drill program including logging and sampling all 
the core. 

I have  worked  ,on several other projects in  the region over the last nine years 

I am a registered Professional Geologist, registered in the Province of British 
Columbia.. 

I have not rece:ived, nor do I expect to receive,  any interest in the properties or 
securities of C~ystal Graphite Corporation. 
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A:PPENIDIX I  ANALYTICAL  RESULTS 



6046824886 CRYSTRL GRRPHITE 046 PQ2 MQY 14 '01 09:32 

International Metallurgical and Environmental Inc. 
.Certificate of Analysis 

Project: industrial Mlnertrl Park Mining Cop. 
Certificate No: 2809 
Date: December 6,2000 

Sample 
I 

Graphite 
% 

- 
4801  0.43 
4802 
4803 

0.58 

4804 
1.00 

4805 
1.01 
2.45 

4806 
4807 

3.83 

4808 
3.10 

4809 
1.83 

4810 
2.07 
0.1? 

481 1 2.74 
481 2 0.9:r 
481 3 2.28 
4814 0.14 

- 

Sample % 
Graphite 

4816  0.14 
1.66 481 5 

481 7 0.49 
4816 1.44 
4819  1.59 
4820 1.84 
4821 
4822 

2.56 
1.57 

4824 
1.08 
2.53 

4818 dup 
4808 dup 2.46 

1.43 
1 % std 1  .09 

48-23 



International ,Metallurgical  and Environmental Inc. 
Certificate  of  Analysis 

P.O. #: 2820 
Project: Crystal Graphite 
Date:  January 4,2001 

Samole % Graohite 
- 

4825  0.42 
4826 (1.75 
4827 11.71 
4828 (1.71 
4829  1.03 
4830  1.49 
4831  1.78 
4832 21.30 
4833  3.04 
4834 (1.92 
4835 (1.04 
4836  0.15 
4837 (1.20 
4838 (1.42 
4839 (1.34 
4840 (1.09 
4841 (1.13 
4842 4..17 
4843 (1.74 
4844  1.07 
4845  1.03 
4846 1.22 
4847 1.27 
4848 1.40 
4849  1.25 
4850 (1.96 
4851 (1.10 
4852 (1.20 
4853 (1.16 
4854  0.25 
4855 (1.11 
4856 
4857 

0.13 
(1.03 

4859 0.03 
4860 (1.08 

1 % Std (1.90 

4858 (1.17 

Samole % Graohite 

4861 
4862 
4863 
4864 
4865 
4866 
4867 
4868 
4869 
4870 
4871 
4872 
4873 
4874 
4875 
4876 
4877 
4878 
4879 
4880 
4881 
4882 
4883 
4884 
4885 
4886 
4887 
4888 

1830 prep  ck 
I835  prep  ck 
I839  prep  ck 
I841 prep  ck 
I862  prep  ck 
1869 prep  ck 
1874 prep ck 
,876  prep  ck 

10% Std 

0.15 
0.35 
0.28 
0.27 
0.43 
0.02 
3.53 
1 .a0 
0.61 
0.97 
1.21 
1.60 
1.54 
1.51 
1.38 
1.20 
0.14 
0.13 
0.06 
0.10 
0.09 
0.25 
0.24 
0.20 
0.33 
0.32 
0.46 
0.22 
1.43 
0.02 
0.36 
0.10 
0.41 
0.67 
1.56 
1.33 
9.6 



6046824886 CRYSTAL  GRAPHITE 

International Metallurgical and Environmental Inc. 
Certificate of Analysis 

P.O. #: 2832 
Project Crystal Graphite 
Date: January 16,2001 

- 
Sample % Graphite - 
4889 1.70 
4890 1.25 
4891 13.19 
4892  0.02 
4883 41-20 
4894 13.02 
4895 
4896 

0.16 

4897 
11.05 
0.04 
0.23 

4899 
4900 

0.41 

490? 
0.12 
0.10 

4902 
4903 

0.17 

4904 
0.20 
M 6  

4905 
4906 

(1.10 

4907 
0.07 

4908 
(I. 14 

4909 
491 0 

0.80 
C'.lO 

491 1 6.19 
4912  0.13 
4913 0.60 
4914  0.37 
491 5  0.36 

4898 

o.18 

Approved: &&-"- 

Sample % Graphite - 
4916 
491 7 0.28 

0.15 

4918  0.14 
4919 
4920 

e0.02 
0.09 

4922 
4921  0.98 

4923  0.95 
0.92 

4924 0.05 
4925 0.05 
4926 
4927 

0.09 
0.20 

4928 0.24 
4929  0.20 
4930 
4931 

0.37 

4932 
0.41 
0.47 

4833 0.14 
4934 0.08 

$904 prep ck 0.07 
$908 prep ck 0.14 
191 I prep ok 0.17 
1926 prep ck 0.09 

1.00% std 0.95 
10.0% std 9.7 

046 P09 MRY 14  '01 09:34 

Y 



International  Metallurgical  and  Environmental  Inc. 
Certificate of Analysis 

P.O. #: 2844 
Project:  Crystal  Graphite 
Date: February 1, 2001 

Sample % Graphite 

4935 
4936 

2.41 

4937 
1.91 

4938 
2.06 

4939 
0.31 

4940 
0.81 

4941 
0.47 

4942 
1.44 

4943 
1.06 

4944 
1.51 

4945 
1.37 

4946 
1.03 
1.23 

4947 
4948 

1.17 
1.64 

4949 0.06 
4950 0.12 
4951 
4952 

0.13 
0.05 

4953  ,0.13 
4954 80.23 
4955 13.39 
4956 0.15 
4957 13.30 
4958 
4959 

13.42 

4960 
13.54 

4961 
13.35 

4962 
0.19 

4963 
11.34 

4964 
11.40 
11.13 

4965 
4966 11. 10 

11.52 

4967 
4968 

11.33 

4969 
'1.53 

4970 
2.84 
.I .85 

Sample % Graphite 

4971  1.73 
4972  1.05 
4973  1.49 
4974 1.29 
4975  1.21 
4976  1.56 
4977  1.46 
4978 1.39 
4979 1.05 
4980  1.06 
4981 
4982 

0.07 
<0.02 

4983 0.81 
4984 0.73 
4985  0.85 
4986  0.42 
4987  1.27 
4988 1.48 
4989 2.39 
4990  3.30 
4991  0.33 
4992 1.11 
4993 1.01 
4994  1.37 
4995 
4996 

1.15 
1 .o 

4997 1.34 
4998 
4999 0.90 

1.46 

5000 0.15 
5001 0.07 
5002 0.03 
5003  0.40 
5004 0.16 
5005  0.89 
5006  0.31 



International  Metallurgical and Environmental  Inc. 
Certificate of Analysis 

P.O. #: 2844 
Project:  Crystal  Graphite 
Date:  February 1, 2001 

Sample % Graphite 

5007 0.92 
5008 2.10 
5009 1.46 
5010 
501 1 0.54 

1.01 

5012 
5013 

1.51 

5014 
0.49 
2.60 

501  5  0.87 
5016 
5017  0.42 

1.39 

5018  0.14 

5020 
501  9 1.09 

0.58 
5021  1.35 
5022 1.55 
5023 1.29 
5024 1.05 

5026 
5025 D.72 

D.19 
5027  0.80 
5028 0.54 
5029 '3.19 
5030 3.89 
5031 1.43 
5032 1.62 
5033 3.34 
5034  1.34 
5035  :2.93 
5036 13.72 
5037 
5038 13.09 

1.59 

5039  :2.23 
5040 13.99 
5041 11.22 
5042 13.75 

5043 
5044 
5045 
5046 
5047 
5048 
5049 
5050 
5051 
5052 
5053 
5054 
5055 
5056 
5057 
5058 
5059 
5060 
5061 
5062 
5063 
5064 
5065 
5066 

4944 prep ck 
4954 prep ck 
4964 prep ck 
4974 prep ck 
4984 prep ck 
4994 prep ck 
5004 prep ck 
5014 prep ck 
5024 prep ck 
5034 prep ck 
5044 prep ck 
1 .OO % std 

1.20 
1.19 
1.38 
0.72 
0.68 
1.25 
2.05 
0.05 
1.34 

0.04 
0.40 

1.25 

0.12 
1.62 

0.06 
0.90 
0.35 
1.79 
0.20 
0.19 
0.26 
0.36 
0.34 
0.10 
1.37 
0.2 

0.18 
1.38 
0.79 
1.30 
0.13 
2.54 
1.04 
1.27 
1.17 
0.97 

Sample % Graphite 



International  Metallurgical  and  Environmental  Inc. 
Certificate of Analysis 

P.O. #: 2861 

Date: February 9,  2001 
Project:  Crystal  Graphite 

Samole % Graohite 

5067 
5068 
5069 
5070 
5071 
5072 
5073 
5074 
5075 
5076 
5077 
5078 

5080 
5079 

5081 
5082 

5084 
5083 

5085 
5086 

5088 
5087 

5089 
5090 
5091 

1.28 

1.61 
1.65 

1.51 
1.63 
1.65 

.:0.02 

0.31 
0.19 

0.10 
0.13 
0.09 
0.15 
0.1 1 
0.22 
0.23 
0.06 
0.30 
0.52 
0.32 
0.22 
0.28 
0.38 
0.16 
0.35 

5072 prep ck 1.63 
5082 prep ck 0.18 
io92 prep  ck 1.02 

Samole % ‘Graohite 

5092 
5093 

1.09 

5094 
0.1 1 
0.16 

5095 
5096 0.65 

1.10 

5097  0.77 
5098  1.47 
5099 
5100 

0.77 

5101 
1.40 
0.42 

51  02 1.47 
51  03 0.07 
51  04  0.84 
5105  0.09 
5106 0.17 
5107  3.75 
5108  1.12 
5109 
5110 

0.08 
1.58 

5111 1.18 
5112  1.42 
5113  1.76 
51  14  1.04 
5115  0.03 

i106 prep ck 0.12 
i l l 5  prep ck 0.02 

1 % std 0.97 



International  Metallurgical  and  Environmental  Inc. 
Certificate of Analysis 

P.O. #: 2862 
Project:  Crystal Graphite 
Date:  February 9,  2001 

Sample % Graphite 

5116 

51  18 
5117 

5119 
5120 
5121 
5122 
5123 
5124 
5125 
5126 
5127 
5128 
5129 
5130 

5132 
5131 

5133 
51  34 
5135 
51  36 
51  37 
51  38 
5139 
5140 

5142 
5141 

5143 
51  44 
5145 

1.58 
3.37 
2.42 
0.25 
0.25 
0.03. 
1.61 
1.39 
1.28 
1.42 
1.25 
1.37 
1.26 
1.29 
,2.40 
1.36 
'3.35 
3.31 
13.23 
13.20 
0.12 
0.03 
4.48 
13.09 
0.68 

2.05 
:!.a3 

11.07 
2.50 
'1.51 

125 prep  ck 
0.18 
'I .43 

146 prep  ck 
136 prep  ck 

2.08 
L 

Approved: & ~-(---" 

SamDle Oh Graohite 

5146 
5147 

2.08 

5148 
1.44 
2.55 

5149 0.35 
5150 
5151 

0.42 
1.35 

5152 
5153 

1.38 

5154 
0.70 

5155  0.95 
1.24 

5156 
5157 

0.26 
0.62 

5158 0.73 
5159  0.42 

5161 
0.16 

5162 
1.47 

5163 0.32 
0.36 

5164 
5165 

0.32 
2.08 

5166 0.48 
5167 0.08 
5168 0.16 
5169 
5170 

0.69 

5171 
0.46 

51 72 
0.48 

51 73 
0.20 

51 74 
0.36 

5175 
0.04 
0.38 

5156 prep  ck 0.26 
5166 prep  ck 0.41 

50% std 48.0 

5160. 
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APPENDIX  I1  DIAMOND  DRILL LOGS 
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170 52' 013' 

53" 013.f 
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CA?ING 

GEOLOGICAL LlTH 
0 LITHOLOGICAL  DESCRIPTION 

SAMPLE LOG 

INTERVAL 
CODE  INTERVAL 

SAMPLE SAMPLE 
NUMBER 

_ _ ~ r o m Z i i G G ~ ~ n  (rn) OVERBURDEN sand,boulders, fine gravel 
> n., -1 11.55 CALCSILICATE GNEISS 1 

h L i :  light to mdium grey to light greylgreen mloued rock, fine to m d h m  grained with 
calcite grains <Imm in diameter. Rock has a suorosic texture. 

M i ! w & g y :  Rock is distinguished by the presence of 3.5% light to medium green diopside grains 
which  produces  the green coloumtion. 

:"I 
10.00 

10.00 
4803 

11.55 4804 

I I I 
1". . +""----{ I 



GEOLOGICAL LITHOMGICAL DESCRIPTION LlTH SAMPLE  LOG 

INTERVAL 0 
CODE 

SAMPLE 
Ih'TERVAL SAMPLE 

NUMBER 
_Emm (rn) To (ml 

As well wilh in this calc-sihmte  unit there me several qt&p/+/- biotite +/-graphite, ‘pegmatite' sweats. (reerjdized qu- 
feldspathic  material - protolith unknown).  We see these in outcrop as discontinuous lenses or houdins  up to and perhaps exceeding 
4mX  3m.  They  generally  contain  variable amounts of coarser graphite but usually  <0.3%.  They are however,  significant in that they 
make  up a large proponion (25%) volumeuically ofthis marble unit. 

They o w r  @: 
4.35-4.46 (.11) 
4.64 -4.75  (.ll) 

6.76-7.17 (.41) 
6.41 -6.62 (21) 

8.11-8.27 (.16) 
8.61 - 8.66 (.OS) 
9.16-9.38 (.22) 
10.97 - 11.5 (.58) 

CS2 

4807 17.00 l5.O0 variable amounts ofdiopside,  graphite  and  spinel. This unit is distinyishable by two mineralogical features, gr?phite and 

4806  15.00 13.00 19.74 11.55 
4805 13.00 11.55 CAU!SILICATE  GNEISS 2: 

spinel.  This is the graphitebearing gneiss  unit  that weathers to a  sand  like  consistency at surface. 17.00 18.00 4808 

diameter.  What  really  distinguishes this unit is the presence of bsght emerald- green spinel grains (<0.5%) typically 0. I- 18.00 19.74 4809 

S t N C t u T e :  Structurallythis rock is  distinguishable from the other gneiss  unit by a well-developed foltatm or schistoslty 
SI= 75'to C.A. 
@ 13.74 - 14.02  -variable  folding  foliation. 
(Note:  we don't see q p a  contact with the other marble unit.  Upper contact with  a quam feldspar  baudin. 
L.C. sharp @ 75' to C.A. 
Meed - coarse-grained granodioite tkeddikekts occur at  the followhg locatiors. 

__ 
w: Medium to dark grey, fine-grained foliated gneiss containing 

~ Mineralization: Rock contains 5.7% fine grained  graphite at  0.25 - 0.50mm in 

=e@ ~~~ ~~~ ~~ ~~ 

0.3 m in diameter.  (Note: we only see this spinel in the this unit) Trace pyrite +I- pymhotitc. 
~~~ ~ ~~ 

I I 
} { 

I I 

I 
! 



SAMPLE LOG 

INTERVAL 0 
Li?2iCii,GGiCii EESCKiiTiCjX 

CODE SAMPLE' 

From(m) I To(m) 
NUMBER 

16.15 - 16.22 (.w) 
16.29-  16.31 (.02) I 

I I 16.38-  16.61 (.23j 
17.52-  17.56 (.04) 
17.91 - 17.93 (.02) 



' SAMPLE  LOG 

U.C. @, 65" to C.A. 
L.C. @, 40" to C.A. 
Note:  U.C. displays a lem chill  margin. 

Med - dk green, bard, massive rock consisting ofintergrown qtddiopside+/-  actinolite 

Surprisingly  abrupt but irregular lower contact. I I I 
I I I I I I 

3 1.06 36.50 
- uartz-Dio side Marble - MI " 

0Pde grey ,"pale greenish grey medium to coarse grained gtz marble 
- Recrystallized  qlz  grains  to 2- X 3- 

- Contains tr- <OS % diss graphite.  Note:  Graphite  in lhb particular rock is generally fine grained  but  somewhat variable. 

- Several 10- 15cm zona of hhxe-conhnlled oxidation manifested by iiaacturucantrolled and weak pervasive  limonite. 
- Marble varies in strucbm h m  masrive to having a weak planar Fabric @, 70" to  C.A 

Generally graphite grain size  appears to mimic  host rock grain size. 

' - <O.S%disspyrite. 

Fram35.24-t36.17-see-I%mtd.greengrossulargamctmetacrysts. 
L.C. abrupt  but  somewhat  irregular @ - 15'to C.A. 

.~. - - Tr. diss PO (non-mt. Po). 

I I I I I 
I I 



GEOLOGK!AL 
INTERVAL 

Calcsilicate Gneiss 1: 
- Weakly  foliatednaminated, fine to med. -grained, med grey - to faint greenish  grey coloured rock 
- I-3% diss graphite BS discrete diss crystals with crystal size typicalry c 0.5 X 0.5mm; Tr. + <<0.3% d k .  pyrite 
38.05 - 38.70 - Upper 65cm of unit composed  almost entirely of a coarse grained limonitically stained gtz 
feldspar pegmatitic sweat 
40.40 - 41.24 - Marble has been  pervasively honitized - (I'm not sure what is being oonveted to limonite? (biotite?). 
@ 41.70 - well developed foliation @65" to C.A. 

41.87 48-17 
.- Recrystallized qtz-rich metamorphic sweat with the appearance of a q b  vein. when seen in outcrop they tend to be 
discontinuous boudin- liio bodies of variable size but measured up to 4m X 3m. 
- In oore the unit has a c o m e  'crystalline' 7 /granular look to it - composed primarily of qtz with lesser feldspar, and 
minor biotite. 
- Within the vein are several small intervals of biotite fsp-gk aneiss.and biotite - calc-silioate  enesiss. 

. .  . .  

-SfNchlre: Gneissic  foliatiOn @ 8 s .  to C.A. 
- Lower contact not abrupt but more gadational in the sense that WE staR seeing more and more biotite - fsp-qtz gneiss 
intervals with a minor lesser after vein zones, 

I I I 
- Intercalated sequence of a fine grained biotite qtz-fsp gneiss with a med green qlz-diopside calcsilicate rock (skare) 
- minor narrow ,<lOcm lenses of coar8e - grained calcite - garnet - graphite marble 
- (Note: other than small marble layers no reaction  to dilute HCI. 
- (Note: Garnet is a medium green - grossuW? Garnet) 
- True pyrrhotite? ? ??? in gneissic  layers. 

I 7 
I I I 



INTERVAL 

.The last 1.3m of this section has more ooarse grained qtdiopside-calcite +I- graphite +I- garnet layers. These layers 
have a moderate r e d a n  to HCI. 
- Lower contact abrupt @70" to C.A. 
- Some moderate F.C. limonite staining for 50cm above lower contact. 

57.87 - 58.30 - corne grained  calcite - qh. diopside marble with <0.5% come graphite mefacrysts to 2mm X 1.5 mm. 
58.86 - 59.79 -several acreens of biotite - fsp qlz gneiss 

- <OS% diss fine - med  graiited  graphite thoughout 
- T e n m  generally massive  with a weak lamination  evident  occasionally 
- Tr. Diss PO throughout 
- L.C. sharp but undulating @ about  60" to C.A. with  minor skaming. 

- Non-mt 
~ TI. Sphl, Tr. Po 
. L.C. abmpt @ 50" to C.A. with contact effect on underlying  metasediments 



I 

To (m) 

I t 
L 
I 

I 

T 
I LI'I'HOLOGICAL DESCRiYTiON 

- Calcsilicate is disrupted by several qu-feldspar  'veins" or pegmatitic sweats. 
Mineralogy of the calosilicate: 
I&+ 3040% 
Diopside 2049% 
C&et 25% 
Cdcite 40% 
Pyrrhotite 1.3% 

Jote: Pyrrhotite occurs throughout  unit as 1.3% disseminated grains typically 4- in a i m )  
See seumi &row zones of coarse p i n e d  h.anslucent  calcite  (recrystallized  marble)  with 2% med-dk green euhedral 
phenocrysts of gamer? to 2- x 0.5- (grossular?) 

pegmatitic sweats. These vary in width from -5cm to 35cm and as seen in  outcrop are usually discontinuous 
Within  this  unit as elsewhere  in  the entire hale - see several sections of come-grained qtz feldspar +I- sericiWchlorite 

boudinaged  bodies. 

19.95 - 80.15 -biotite granodiorite gneiss 
R 1 ~ IO - 81 .I2 -biotite emodiorite zneiss - small dike 

T SAMPLE L 

SAMPLE 
INTERVAL 

I 
I 

I 

I- 
liatlte - Ok - R D  Gneisc: 

. Med to dark reddish brown  coloured rock with a well - defined  foliation I 
- Rock unit is not completely  homogeneous  in  that it contains  intercalations of skarn  above and once again as seen in 
other rook units is cut by  pegmatitic sweats- usually coarse grained and composed  of qu - feldspar  with  biotite - 
-Biotite gneiss  is fine-grained with biotite metacrysts to 9 t m  

Note: preliminary  petrological work suggests &at  these are achlally q u  syenites ( feldspar  predominately  kspar) 
- 84.62 - 86.55 -Biotite  Granodiorite Gneiss - well foliated  leuooratic - mesocratic  inhusive 

.. - - I_. . 
V.L. If,,, 0, L" C.A. 
<O.S%diss PO throughout 
Gneissosih, / Foliation somewhat  variably but usually btw. 10-85" to C.A.  with local changes to 45" to C.A. 

E.O.H. @ 106.68 r T =  

NUMBER 
SAMPLE 



. .  

43.59 -88 325.SO 

TGTAL  DEFFH 

CASING DEPTH 

CASING 

I S  4.51 

I I 

WGGING DATE NGV. 21 
"" ~ . . .  ~.. ...., 

I -r,. , 

!El in000 

GEOLOGICAL 
INTERVAL 

LITBOLOGICAL  DESCRIPTION 

pale greedgrey- coloured mck 

and  segregation  ofdiopside-rioh  bands (green), and qtz + ealcitarich bands,  (beige to whitish)  and "mow 2-3 mm graphite 

- rock conrains 3% gmphite? - Graphite mefacry~ts to 0.5- 
- 4% py +I- PO Note: non-mt. 
- 1"L.L ar.wU "L1""~Ly w VU", "LLYLT ,'"'O,I"Ll 

- 1 I .98-16-60 - sumg pervasive 2- oxidation  manifested  by  the presence of limonite 
-somewhat patchy ie. Comes and goes - related  to  fmchlring. Oxidalion ofpyrrhotite +I- biotite; 
- in places  the rock is considerably  weakened by oxidation  such  that it can  be  broken up by  hand 
- Also within  this  unit as well as throughout  the  merasedimentaylgneissic horizons, we see several lenses/boudins of 
qz&ldspa: biotite +I- pyxhcti!: mstatxwhic pspmatitic  sweats. X=: su:fazce %cy tend tc be oxidized with mokmted 

I I I to strong limonite. These lens&or~dins renge in size from 2cm - 35 cm. I I I 

.", "" ~ .". .... ~ ~ . ,  >:'~~.. ,.*",\.". 



E &.. E i L L I E p L t. L L c t &r E. L E. I 

GEOLOGICAL 
INTERVAL 

I I 
I I 
I I 

16.60 21.23 I cs2 

LITEOLOGICAL  DESCRIPTION 

:$1 Continued 
- In total within this unit  (4.57-1 6.60) they have a cumulative  total  length (!hichess) of 1.09m. This amounts to -9% 
this  interval.  Noteworthy is the  fact h t  they do  not contain  graphite  and  that  they are much  harder than the  host unit 
- L.C. is abrupt  but  conformable  and  may  represent a facies  change. 

L.C. @ 55" to C.A. 

XLCSILICATE GNEISS t: 
-very similar  unit to CS I with some notable exceptions.  Mineralogy is almost the same except  that  this  unit  has  visua 
more graphite  and  contains  the  distinctive  bright green, fine grained  spinel 
- 4 1 %  spine! as soli- O.SmO.Smm, disseminated  bright  emerald-green  metaclysts 
- This rack tends to  be a med-dark grey colour which  probably refleas higher  graphite  content 
-Graphite: 3.5%  (locally-7%) 
- Pymhotife: 0.5%  disseminated 
- Well foliated with  gneissic  foliation @45-60° to  C.A. 
- On average, this unit tends to be finer grained  than CS I 

- mck reacts moderately  to cool dilute (10%) HCI 
- 20.27-21.23 -last h? Of this unit  has been 'skamed'? by the contact wl the  grrerodisrite?  Gneiss 
- this 'skarning' has  destroyed the graghite for the  most paxl and produced a dark green, fine grained, qlz - diopside? 
actinolite +I- chlorite tl- pyrshotite  rock 
- minor  disseminated  calcite 
- 1.2% F.C. +diss PO. 
L.C.  sharp@ to C.A. 

Note: minor  interbeds of CSI wlio this unit) 

LIOTITE  GRANODIORITE(OTZ MONZONITE): (thin section says this is a qiz monzonite). 
- Medium grained,  leucocratic-mesacratic,  pale  grey  coloured rock wl a salt and pepper  texhxe. 
- Rack is composed  of  feldspar  (plagioclase)?  Qzt and biotite wl accassory Po 
- Feldspar - 75% 
- Qzt-!5% 
- Riotite-J% 
- Pi. - <C.5% 
- Qiz occurs as anhedral grains, I m l m m  with larger aggregates - qiz has a faint  pinkish  to  light  grey hue to it 

SAMPLE 
INTERVAL SAMPLE 

s=i= 16.60 
I I 

18.00 I 20.00 4833 
20.00 121.23  I4834 

2 I .23 22.00 =Hz 
I I 

I I 



I 
GEOLOGICAL LlIH 

I _” I I SA%*aLE I 

INTERVAL 0 LlTHOLOGICAL  DESCRIPI‘ION . 
CODE 

SAMPLE 
INTERVAL SAMPLE 

NUMBER 
From I To (m) From(m) I To(m) 

Biotite produces a wd-mod. Foliation  typically @70° to C.A. 
I I - 23.97 - 24.77 -aphanitic Pale grey-”. pale  pinkish  grey aplitic phase  within the granodiorite. Contacts are not sharp 

-contains 3% very the grained biotite. 

- 32.69 - 33.04 -inclusion or xenolith of pph i t e  - bearing marble/calcsilieate. Smng liianite staining. Smmg 
(Note: this rock does not react at ail to cold dilute HCI) 

skaming an part of xenolith. 
L.C. sharp @ 52O to C.A. although evidence of digestion and stoping ofunderlying marble. 

- contains 4 -7% diwside 
- contains 5.7% qtz as anhedm1 a g g e g a t d  meta-st, usually Imm x lmm but variable up to + I c m  x Icm 

34.88 36.00 4836 
36.00 38.00 4837 
38.00 40.00 4838 
40.00 41.10 4839 

41.10 43.00 4840 
43.00 44.50 4841 



Collar I I I I 3 0 .  I 
(m) I 

-54.67O 40 

D o m  Hole (R.) 

I APPROX.EAST~G(m) I 712.39 

Read Tme 1625.02 APPROX  ELEVATION (m) 1IUe Read 
"- 

80.16 

.53 

5 3  

021.0 

-33 

039.50 

021.5 040.00 

I I 
TOTALDEFTH 

CASING  DEPTH 

CASING 

STEEL IN HOLE 

LOGGED BY 

LDGGING  DATE NOV.29-30/2000 

B AUGSTEN 

I I 

I GEOLOGICALINTERVAL I Lmo I LlTHOLOGlCAL  DESCRlPTION 
SAMPLE LOG 

I 
CODE SAMPLE mmRvAL SAMPLE 

Prom(m) I To(m) 
NUMBER 

0 I 2.44 Casinp.- till,  weathered  graphitic  calcsilicate. 
2.44 2.66 MARBLE ( Wely boulder) - Coarse - grained  pale  grey + beige  marble  with accessory diopside ~3 

And coarse muscovite/  sericite on fmchlre8 I " "" 

2.66 I 4.60 I CS2 I CALCSILICATE  GNEISS 2: 

-Model composition 

Caioite  35.40% 
Diopside  10.12% 

most  importantly,  by  the  presence of bright green spinel  metaclysts. 

Graphite 3.5% 
Spinei i% 
py <!% 

! ! ! -Foiiaiion r, 55-ii i= io CA 

~ Qe 
.5r.* i med yairicd m* - irk @cy r0iia;ei lurk cu'lipused u i q i z  dioprilie saisiic &layi,iic a,,< Jyi8l.i 

45% Rock is readily  distinguishable  by  its dark grey colour, foliated  tenhlre  and 

I 

I I 



GEOLOGICAL  INTERVAL I CODE I LITHOLOGICAL  DESCRIPTION 

I 
SAMPLE  LOG 

SAMPLE  INTERVAL  SAMPLE 

- @ 4.05 m. a 15cm  long section  with a distinctive banded  appearance  manifested  by come, lenticular  accumulations  of 
diopside,+/-  spinel  aligned  with  the  gneissic foliation. 
-This rockreacts sbongly to cool dilute  (10%) HCR 
-Graphite metacrysts to 0.5 x 0.5- with rarely larger 
- L.C sharp but undulating @ 65-15" with a distinctive 1-2 om contact effect producing a weak skaming. 

- Very similar to CS2  in many aspects. This rock varies in colour, size  and mineralogy w.r.t. CS2. 
-This is a weakly foliated to foliated  ,med grey + pale  greenish  grey,  medium  grained rock 
- Overall mineralogy  is similar to 2 except for the lack of spinel. For the same reason it does m i  include thc bright green 
spinel. 

Model  Composition: 
Qtz: 30-35% 
Diopside: 15% 
Calcite: 45% 
Graphite: 2.3% 
Py+/-Pa: <I% 



18.43 

SK 20.04 19.02 

485 I 19.02 18.43 19.02 PEGMATITE : - Course grained  gfz-feldspar pegmatite with me@? - to 3"mX Icm. 

SKARN: ApbAnitic,  medium - dark green quartz-diopsidecalcite skarn. 
-No visible graphite 

- Lower 4cm marked  by very fine grained biotite giving the rock a purplish tint 
- L.C somewhat gradational @ 60" to C.A. 

- 

- 2% diss po+/-py. 
19.02 20.04 4852 

- 

.~ 
20.04 Q 23.17 ___ PEGMATITIC  OUARTZ VEIN: 

- Limonitidly - stained,  glassy, coarse-grained qtz vein with somewhat variable textures  including  sections of definite 
pegmatite  characteristics including coarse grained feldspars. 
- Also small sections of  igneous tenhms. 
- L.C.1 sharp @ 5 ' to C.A. " 

GRANODIORITE (OTZ MONUINlTE) Note: petrographic work determined this is a quartz monzonite. - Medium grained equigmnlar, leucocratic to mesomtic light - medium grey-coloured biotite granodiorite 

Model  composition: 
Qtz: 
Feldspar: 75% 

12-i5% 

Biotite: 3.5% 
Py?: ~ 0 . 5 %  diss 

- Rock does not react at all to coal dilute (10%) HCI 
-Foliation (5345" 10 C.A. (foliation is weak ovemll) 

Phlogpite: 4% 

- Intmsive includes two small sections of qtz vein material similar to large 'vein' 1 
L.C. @, 25" to C.A. 



I I I 
I GEOLOGICALINTERVAL I I 

I SK"E%iC iiic I 
LITEOLOGICAL  DESCRIPTION I 

CODE 
NUMBER 
SAMPLE  SAMPLE  INTERVAL 

Fram(m) I To (m) 
31.20 PEGMATITE DIKE. 39.62 

From (m) I To (m) 

- Come - grained pe-!~par - gamer - actinolite  pegmatite. 
- Quartz and feldwar metacwsts to 2cm x I n n  

I I I. Fmm TO Length 
35.70 36.30 
37.02 37.34 

0.60m 
0.32m 

37 41 3 ~ ~ 0 4  n m m  

I I 38.15 38.83 0.68m 
. . . .. 

Perhaps the contact could be placed at 37.021 
I I Note: Contact @ 37.02 is @ 40" to C.A. 
I I Contlct is sharp but  undulatory 

2. Section @ 37.02 - 37.34 has the appearance  closer to CSI 

58.65 MI I MIMARBLE Quam- diopside-  GraphiteMarble: 
Modei Composition: 
Qtz: 5-10% 
Calcite: 8.5% 
Diopside ~ 3 %  
Graphite: C0.5% 
?y+!-?~: <I% diss. 

- iuicci - paie  grey, meci - tioars.r~j grahcti massivr; io iucaiiy weakiy ioiiatai maioir;. 
-Foliation I compositional banding @ 55-60" to C.A. 

I I 

~ 

37.02 
4854  39.62 38.00 

3 8 . @ - ~ m -  

I I 
- 

I I I I 55.00 1 57.00 14864 

I I 
39.62 ' I 41.00,  I4855 
4 I .OO 43.00 

43.00  45.00 

47.00 
45.00  47.00 

49.00 
43.W 1 51.00 14861 I 

5 I .OO I 53.00 I 
I4862 

f.?."? ! 55.nn ! 4863 ! 
I I I I 



I 

LITHOLOGICAL  DESCRIPTION 
S A "  LOG 

SAMPLE  INTERVAL SAMPLE 
NUMBER 

From (m) 1 To (m) 
M" 57.00 58.65 Y 

I GEOLOGICAL  INTERVAL I CODE 

Note: This is a relatively, clean easily recognizable marble - unfortunately the graphite grade visually laoh low in this unit - 
I I 

I I 
- Graphite metacrysb tend to be somewhat  larger, although on average still <Imm x I-. 

I 
I I 

Note. Occasionally 8ee small segments with B light brown phlogopite development such as at 54.74 -+ 54.92m Here phlogopite 
makes UP 3-5% of mck. I I 

L.C. somewhat gradational and  marked by increasing percentage ofbands ofCS1. L.C. Icompositianal bandindgneissic 
Foliation @ 65" to C.A. 
CALCSLLICATE GNEISS 1: 

- Fine grained foliated med -dark grey - greenish grey- coloured rock Similar in appearance to CS2 without the 
S O i n d  

-~ 
58.65 59.93 cs I 58.65 59.93 

I I I 
-Also emtaios more sulphide than typical - - 2% diss py +/- po 

~ Reacts strongly to cold dilute (10%) HCI 
-Well developed limonite on f x c ~  fxca parallel to foliation @ 55'to C.A. 
- 2.3% diss  graphite 
L.C. very irregular but sharp 

PEGAMITITE Coarse grained, qtz- feldspar- biotite pegmatite. - 4 . 5 %  PO. 
-Does not react to cold dilute (10%) HCI 
- Overall d o u r  white - pale grey. 



L c t E E. E B E. L 

I G Z ( i , i ( i G i ( ; A i M ~ H ~ ~  I r ,"...,% I 
Y.."" 

r.."..,..,."-".. __"""̂ .. SAMPLELOG 

CODE 
uLlnwl,u"ILLI "P.ULnlrII"I .  

SAMPLE INTERVAL 

To (m) From (m) 
NUMBER 
SAMPLE 

From (m) To (m) 
64.90 GRANODIORITE GNEISS; Light - medium grey, leurocratic - mesxmtic biotite -diorite  gneiss.  (med p i n e d )  60.48 

- (gtz syenite gneissl) - U.C. marked by a lcm chill  margin 
- d o s  not react to cool dilute HCI 
- L.C. sharp @ 800 to C.A. 
-Gneissic foliation @I 70.75' to C.A. 

- Overall colovr o f  the marble is a pale - med grey - greylpen MIOUT. 

- Overall graphite grade is <0.3% with locally higher 
- Marble is composed of variable pmportio~ of qh-diopside - calcite with I accessory sulphides +I- graphite. 

- Marble varies fmm appearing massive to weakly foliated. 
-Largepegmatitedikesaecvr@70.48-71.55 

76.47 + 77.93 
(372.50 well-developed  r;ompositional banding within small segment of CSI (3 60" to C.A. 
@ 82.05 a 10 cm section o f  med - dark green massive qtz-diopside rack with  5-10 % po as semi-massive aggregates 
and 'veins' to 0.5cm. tr. Cpy. ~ 

Note: Minor F.C limonite to bottom o f  hole. - I I ! 1 I I I I -4 I i I I 

L ~~ ~ I ~ 



SURVEY DATA 

SURVEY GRID MINE GRIDSYSTEM TRUE AZIMVFH ! DIP DEPTH 

DRILLING DATA 

(It.) (m) TNS SYSTEM Scsondr agnw I Minulsr 
collar -90 

NORTHING (m) 

1625.10 APPROX.  ELEVATION (m) TlW Read mu Read 

711.27 

1232.97 APPROX.  NORTHING (m) ELEVATiON (m) @ASTINO ( 3 )  

D~~ nOlc (n.) (m) 

APPROX.  E4STINO (m) 

________ 
49.07 os1.0 32.5 -88 -88 

- 

DATE  DPJLLING  STARTED 

DATE  DRILLING  ENDED I NOV. 13nWO 

NOV. 1212000 

TOTALDEFTH 

CASING  DEFTH 

CASING 

STEEL IN HOLE 

TOTALDEFTH 

CASING  DEFTH 

171 52.12 

IO 3.05 

I I 
STEEL IN HOLE 

CASING 

NO -fL 

LOGGED BY 

LOGGING DATE 

B. AUGSTM 

I m.4,2000 

GEOLOGICAL  INTERVAL LITHOLOGICAL  DESCRIPTION LITHO 
SAMPLE  LOG 

CODE SAMPLE  INTERVAL 

From (m) I To (m) 
NUMBER 
SAMPLE 

From(m) I To@) 
0 CASING 3.05 I 

I I 

I 
3.05 I 3.43 4866 

___ 
I I 

I I 
3.43 1 5.00 I4867 - 6.16 4868 

I I 
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PEGMATITE DII(E: 
- Coarse grained.  rusty-weathering  feldspar-qk - biotite +/;Po pegmatitc 
- Patchy pervasive limonite  throughout 
-Individual feldspar phenocrysts to + 2cm x Icm 
- L.C. abrupt @ SOo to C.A. 

BIOTITE  FELDSPAR GNEISSISKARN: 
Intercalated sequence of biotite-feldspar  gneiss, recryshllizd marble and variably  altered  (rkamed) calcsilicate rock. 
Into this mix are several pegmatite dike$sweats. 
-The biotite gneiss has a purplishmrown colour and well defmed gneissasity @ 65-70- to C.A. 
-The altered dasiiicate rocks are med green &loured and  weakly  foliated to massive 
The' s h e d '  dcsilicites are composed of a fine  grained mixture of qk, diopside,  pale  brown  garnet? + sulphides. 
+I- calcite. 
- Up to 2-3%  diss  py +I- pa 
-Fractures within this swtion afrock are commonly  limonite-shined. 
-Toward the lower contact atul seeing small sections of c o m e  recrystallized Mi marble  separated  by  pegmatitic 
dikesisweats. 
- L.C. placed where predominately M1 marble s h m ,  ? is marked  by  anotherpegmatititc  dike. 
Contact with pegmatite @ 2.V  to C.A. 

B + M ' m L E  

30.50  52.12 - Come 4 med grained  pale  grey "t white marble composed of calcite, qtz and diopside 

-Overall graphite  grade  50.4%  with  locally  higher  sections as identified further. 
- ~ 0 . 5 %  diss py  +/-Po. 

. -Calcite crystlls to 3- x 3- 

1- : 
i. (Note: 30.50 - 32.45 -strong ihnonite development alone and peripherai to iow angle fxs. iacaiiy marble  pervasively 

2. (Note: Numerous small pegmatitic sweatddikw occur throughout  the unit 
I honitized.) 

i 

SAMPLE LOG 

30.50 
32.00 

32.00 

34.00 
34.00 

36.00, 
36.00 
38.00  4881 

I I I I - 



I 

MI MARBLE corn 
- These pegmtitesappear to have a skaming effect on th2,marble - very noticeable at contacts where the marble is 
recrystallized into a very come grained marble with come changes in mineralogy. If graphite was present it seems 
to be deshoyed or mobilized elsewhere. O b  get Some actinolite development  and green gamer? At the contacts. 

- These pegmatitic sweats are f q e n t l y  limonitically stained along fxs, patches,  plus occasionally see rusted out 'l 
- A  good example  is @ pegmatite  dike  bhv. 37.23 "t 37.59 

cavities. 

Model composition of M1 marble is somewhat Mtiable but a typical composition would be as fallows: 
Calcite: 75% 
Qlz: 15.20% 
Diopside: <5% 
Graphite: 4 . 5 %  
Py+/-: <0.5% 
*Qe. Can occur as aggregates or 'clots' to Icm x l m  
* Graphite o m  as dissem. Individual crystals <0.5mm x 0.5mm 

rhis rock reacts vigorously to  dilute 10% HCI 

m: 
Variable from massive generally to weakly foliated with  graphite metlcrysts describing a lepidablastic texture 

3. (Note: Limonite  stained h s  persist to bottom ofhole. 
- Also several a r e a s  ofpervasive limonite  development such as 
- Btw: 42.53 j43.33 

43.69 "t 43.79 
44.19 + 44.19 

*These appear to be related to pegmatitic  intrusions  /sweats which must increaseprlnar/permeability. 

NUMBER 

38.00 
40.00 

4882  40.00 

4887 50.00  48.00 
4886  48.00 46.00 
4885  46.00 44.00 
4884  44.00 42.00 
4883 42.00 

t I 



CRYSTAL Gm\BkiITE CORP. BLACK CRYSTAL PROJECT Geological  Log Hole-ID: 

51.82 034.10 016.0 -53 5 3  

I I I I I I 

GEOLOGICAL  INTERVAL 
CODE 

I I 
3.66 6.70 I P  

~ I 

I 
I I 

I t 6.70 9.83 I CSI 

TOTAL DEPTH 

CASINO DEPTH 

CASING 

STE6LlN HOLE ' NO Ft. 

LGGOED BY 6. AUGSTEN 

Iff iCING DATE DEC. 8.11 12000 

LFTFIOLOGICAL DESCRlPTION 
SAMPLE LOG 

I 

NUMBER 

I I 
6.70 I 8.00 I4889 

1 9.83 
8.00 

14890 

i 2  I I ___ I I I I 



GEOLOGICAL  INTERVAL 

From(m) I To(m) 

9.83 I 12.80 

LITHO 
CODE 

__ 
" cs I 

__ 
GD 

LITHOLOGICAL  DESCRIPTION 

I ' 1 NUMBER 1 SAMPLE  INTERVAL  SAMPLE 

From (m) To (m) 

GRANODMITE GNEISS: (Quartz Monzonite) 
- Leucocratic  biotite  manodimite mneiss - - - 5.7% biotite  defining B gneissic  foliation @ 50' to C.A, 
-includes someminor pegmatitic sweats 
-No gaphite. 

FELDSPAR - OTZ - PEGMATITE ?: 
-Course p ined  leurocratic  pegmatites  sweatldike 
- U.C. @ 55 'Lo C.A. 
- L.C. @ 85" to C.A. 

BIOTITE - FELDSPAR GNEISS: 
- Fine + med grained  biotite  feldspar gneiss 
- 2.3% diss py 
-No graphite; IYS limonite  coated 
- Minor cdc-silicate  bands 
-Also includes 15cm section ofmed grained  qtz-feldspar (qtasyenitic sweat) 
L.C. .,.:e._..  E,fn,Zb!, b??!  *b?l?pt @ 60" tn c.n 

CALCSILICATE  GNEISS 1: (somewhat  different looking than  typical CSI with l e9s  calcite  and less pphite)  13.76 
- Pale green, well foliated finejmed grained rock with a sucmsic  texture 

14.56  4891 

- 1-1.5% diss graphite 
14.56 16.15 4892 

- I-Z%diss  py. 16.15 18.03 4893 
- Well-develooed eneissic foliation  manifested bv leoidoblastic  tenhlre  of  craohite M 70- to C.A. 18.03 18.61  4894 



- 

LITE0 
CODE  SAMPLE  INTERVAL  SAMPLE 

NUMBER 

Q.*"f*LX L.OQ 
LITHOLOGICAL  DESCRIPTION 

mKqGp&T . . ~ ~ .  ~ . .  
' - I I 

18.03-18.61-Feldspar-Qa-Biotite+/-gamet+/-poPegma(ite 

probably qbsyenite in composition 
-medium grained leucooratic  pegmatitic 

- <0.5% diss w 

of the pre :dominant fel 



. .  . 

LITBOLOGICAL.  DESCRIPTION 
SAMPLE LOG 1 SAMPLEINTERVAL 1 SAMPLE I 

I 

Gneissic foliation @ 75-85O to C.A. 



I_ngm SURVEY DATA DRILLlNGDATA 

S L ' K Y E I  MINE GRIDSYSTEM TWJB .AZIMUTH ! GRlD II!? 

(e.) I (m) , Scooodo SYSTEM oegrren Minulu T,U* - NORTHING (m) 
573.88 

1253.30 APPROX. NORTHING (m) ELEVATION (m) EASTING (m) 

"" 
collar APPROX EASTING (m) U' 20. -53" 00' 

~" -. ". 
oom nOlc 1564.88 APPROX. ELEVATION (m) Rrad True (n.) TWC 

I I I I I I 
30.48 -52 045.50 027.0 -52 

I I 60.96 I -52 I -52 I 021.0 I 039.50 

I I I I I I 1 'TOTAL DEPTH 

CASMG DEPTH 

CASMG 

GEOLOGICAL LITAOLOGICAL  DESCRIPTION LITH SAMPLE LOG 

INTERVAL 

From(m) I To (m) 

0 
CODE 

SAMPLE 
INTERVAL SAMPLE 

NUMBER 
From I To (m) 

0 0.92 cAswG I 
I ""1 24.80 GRANODIORITE (Quartz Monzonite) 

- Mesocmtic medium grained  equigranular to weakly porphyritic  foliated  biotite  granodiorite: --rare feldspar- 
megacrysts to 1.5 x Icm 
- Weak to med Foliation @ 50" to C.A. 
-Rack is non magnetic 

I I I 
(Note:  possibly  more alkalic - kspar "8. plag. ((thin section shows this to be lhe case ie qtz momnit& 

I 

I -4.08: xenolith of coarse - grained MI marble and small 14 cm section of green coarse-grained  feldspar7 
calcite,  aotinalite, skam mck (this occurs at contact.) 
- M2 marble canlains  minor graphite (4 .3%) 



., . .  

i I I 

GEOLOGICAL LITH 
INTERVAL I ,:DE I LlTEOLOGlCAL  DESCRIPTION 

GRANODIOMTE CONTINUED: 

I I 5.35 "f 7.41 CSI 
small  band of CSI caught  up in granodiorite - variably  recrystallized,  (xenolith) 
2-3% dis.  Graphite 
L.C. @ 75- to C.A (wntact may  not mean much) 

I I 
SAMPLE U)G 

INTERVAL 
' 

S A m L E  
NUMBER 

&om I ToIml 
3.39 1 5.32 49.08 

I 5.32 1 7.41 I 4909 - L.C. of granodiorite  placed @ 24.80m,  but there are small segments of granodiorite in the next few metres 

CONTACT ZONE: 
~ 

24.80 28.99 -For lack of a better t e r n  this interval is called a m n m t  zone which  is a w n e  that appears to mark a transition 
from the granodiorite to the MI marble. 
-The zone is mked by 'screens' of hodelm3 and variably skamed mensediments, segments of grandionite and 
one large pegnatite dike and several small ones. __ 26.17 - 26.70 - wFse  grained feldspar qtz - biotite pegmarite 

I Note: pyrrhotite +I- py seen within the skamedlaltered metasediments, Overall <I% 

I 
I L.C. of 'wntact zone' @ 70' to C.A. 

' 
I I 

28.99 I 31.00 14910 
31.00 I 33.00 i 4 9 i i  I 

33.00 
35.00 
37.00 
39.00 
41.00 
42.00 

1 42.00 14916 

I 43.28 14917 
I I I 





~ 

63.58 - 63.70 - qbifsp pegmatite. 
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CRYSTAL GRAPHITE CoBp. BLACK CRYSTAL PROJECT Geological Log Hole-ID: I BCOB07 1 Page 1 .  1 I of I 3 I 
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GEOLOGICAL 
INTERVAL 

LITEOLOGICAL  DESCRIPTION 

- Foliation  manifested by botb biotite +/- phlogopite and qtz metacrysk 
- Tr. Diss  py. 
- Nographite 
- Overall colour li&t + med. Grey 

I.C. @ ?O?& tn C.A. and mark4 hy ori&tim CfhiC!i!P +!- x!!phP!P? 

- Pale greenishigrey  colour.  Overall  well  foliated  (gneissosity) 
c:-* "-:"A - ' .,." 

3.61 - 5.86 - poorly  foliated  medium  grained  with minor graphite. <0.1% diss  graphite 
5 , s 5 ~ i o , 4 5  wr,, ,U,II(,T". uurr ud;.&. i-2% :is5 w,P?itt c;% :is6 PY. ..~~,, ..~.~, e.. ..~" 

I I ' (1. ~ o t e ;  pertlining to 3.61 - 5.86 -well - deiined compositionai  banding deked by segregated qlz-rich  bands  to icm wide ' I 



I "" I 
GEOLOGICAL 1 INTERVAL 

Irl in I C&E 1 LlTHOLOGlCAL  DESCRIPTION 1 From@) 1 ( 4  j 1 I I 
.~ .~ . 

CSl CONTINLIED 
occurring subparallel to C.A. 

2. (Note: pertaining to 5.85 - 10.45 -Model Composition: 
Otz- 40.50% 

- this section is also somewhat more diopside rich. 

I SAMPLE  LOG I 
SAMPLE 

INTERVAL 
From I To(m) 

I 

S M L E  
NUMBER 

&site 20% 
Diopside 20% 
Graph. I-2% 
Py+/- I% 

- this section also includes hvo narrow purplish-coloured qk- rich h e -  grained sections with no graphite 
at 9.89 - 10.01 and 10.06 - 10.15 which also contain 3% diss py. 
- Minor h a i t e  stained Ea. 

L.C. @ 45" to C.A. marked by a lem zone of marked grainsize reduction. 

10.45 GRANODIOROTE : ( O W  Monzonite) GD 20.45 
- Leucocratic medium- grained biotite granodiorite gneiss? 

- variable eneiuic foliation from DODI to well - develowd - 
I 

16.48-17.13-xenolithofCS1 
- nan- mt; 1-1.5% diss py 

I 18.80 ~ 19.70 - feldspar alf d to a pale green weak sericity?? 
L.C. @ 600 to C.A. 

I I "_ I I I I I I 
20.45 26.25 I CZ CONTACTZONE 

This is somewhat of a hybridized zone consisting of dikes of granodiorite and ~creens of variably contact metamorphosed meta- 
sediments. Also includes several small feldspar-qb +/- biotite pegmatite sweats/dikes. 

I I I I 
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GEOLOGICAL I Ly I 
I CODE 1 INTERVAL 

From (m) To (rn) 
26.25 49.68 M1 MlMARBLE 

~ - Med- coarse grained  granablastic?  QWdiopside +I- graphite marble. 
- Cut by several sma115-20m pegmatitic sweats of qbfeldspar+/- biotite. 
- Massive to locally weakly  foliated. 
- Pale grey to-pale greenish gnycolour 
- Weak foliation @ 60-65' to C.A. 

- Q k  20% 
- Calcite: 70% 
- Graphite 10.5% - 1.0% 

- Diopside 7% 

- with 2.3% disseminated PO, 10.7% graphite 

Model  composition: 

- Py +/- PO -I% 

45.10 - 45.80- fier grained more foliated  calcsilicate 

(Note:  locally see accumulation of light-med brown glassy mined - garnet, e.g. @ 42.9Om. 

47.08 - 47.42 - med-coarse grained  fsp-qtz  actinolite +/- gt+/- p 
- vrobablv ah- svcnite in cammsition . .  . 

47.64 - 4822 - similar to above ~ more medim grained. 

49.14 - 49.54 - come grained fsp-qtz  biotite q k  syenite - pegmatite 

49.53 - 49.68 - foliated fo.gr. qbfsp - biotite  gneiss. 

E.O.H. @ 49.68 
I I I 

SAMPLE  LOG 

INTERVAL 
SAMPLE 

26.25  28.00 
28.00 
30.00 

30.00 

32.00 
32.00 

34.00 
34.00 
36.00 

36.00  38.00 
38.00  40.00 

I I 
40.00 
42.00 

42.00 
I 44.00 1 493 I 

I4930 

44.00 

4934  49.68 48.00 
4933  48.00  46.00 
4932  46.00 

- 

I I I 
I 

I I I I I 



SURVEYDATA DRILLING DATA 
"sm" T.EEfZ!"T?! D!P ".  ." I 

(R.) (ml 

APPROX. EASTMG (8x1 . - 15 420 

APPROX NORTHMG (ml ELEVATION (mj EASTMG (m) NORTHMG (m) SYSTEM Sczondr De- Minvtes TlUe 

SED GRtD SVCFE".! 

1139.45 

%"Wm 

DvwnHote (It) I Read TNS Red TUS APPROX. ELEVATlON(m) 1569.29 

512.91 

" 

collar 1 - S T  40- 

SURVEYDATA DRILLING DATA 
"sm" D!P I ".  ." 

(R.) (ml APPROX NORTHMG (ml ELEVATION (mj EASTMG (m) NORTHMG (m) SYSTEM Sczondr De- Minvtes TlUe 

T.EEfZ!"T?! SED GRtD SVCFE".! 

1139.45 

APPROX. EASTMG (8x1 
Read TNS Red TUS APPROX. ELEVATlON(m) 1569.29 

512.91 

%"Wm " 

collar 1 - S T  40- 420 . - 15 

DvwnHote (It) I 

r I I 

(R.) (m) 
260, 79.25 TOTAL DEFTH 

CASING DEPR1 

CASING 

I O  3.05 

STEEL M HOLE NO Ft. 

LOOOED BY B. Au~nlen 

GEOLOGICAL  INTERVAL 1 CODE 1 LITHOLOGICAL  DESCRIPTION 
SAMPLE  LOG 

4.7s ! 6.00 I 4936 
! 5 . ! x  

! 7.86 
! 7.85 
I 8.5 

! 4?'? 

I 4938 
! 



CL L ' E  c E I e. E.. E k c. E L t E c .L % 

I I 

LITHOLOGICAL DESCRIl?TION 

- 4.75-5.15 - 40 cm section ofcoarse-grained  beige  to  pale  yellow MI marble  (impure)  with <OS% diss.  Graphite 

- Non-foliated 
- MI &le contains qtz diopside 

- 6.36-6.70 -MI marble w/ halfbeing s h e d  to a fme grained  qtdactinolite'?  diospide rk. 

- Note: within this unit several narrow m n s  4 Ocm of oxidation  manifested  by  limonite  development at 
expense of sulpbides  andlor  possible  biotite. 

- @ 7.6m. - foliation  appears  to curve arouad a qtz sweat.  Foliation  at  this location @ 50" to C.A. 

-L.C. with  pegmatite @ 67- to C.A. 

Note: Pegmatite  has a contavt effect on the CS2 for about 20 cm above pegmatite 
I I I I I 

7.86 PEGMATITE Quartz-Feldspar-  Biotite  Pegmatite  with minor PO, graphite 8.5 I P 
I 

L.C. @ 55" to C.A. 

CALCSILICATE GNEISS 1: -variably  foliated  graphite-bearing  calc-silicate  gneiss 
- pale grey to pale  greenishlgrey 
- Gneiss  composed  of qtz, calcite,  diopside,  graphite  and  pyrite. 
- Overall  graphite grade 2.3% 11.86 
- Within  this  unit odtiain amount of  variability in texhlrs 
- Overall  graphite size cO.Smm in  diameter  (but  variable) 

10.00 
10.00 11.86 

13.00 
13.00 15.00 4942 
15.00 17.00 4943 "1 -8.50-11.86 more typical CSI unit  is  intercalated  with  bands ofMl marble and compositionally  banded MI-  type marble 

L.C. @SS* to C.A. 

Granodiorite Ui-m 

4946 23.00 21.00 Overall  graphite grade in the interval c I% 

494s 21.00 19.00 with  scapolite-rich  bands 
Also within this  interval  several narrow pegmatitic sweats 

4944 19.00 L7.00 ___ 

23.00 4947 . 25.00 

T l n  h" -_..,. ~ .s* .; C.A. 
-, 4448 
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GEOLOGICAL MTERVAL ISrHo I CODE I 
GORP. BLACK  CRYSTAL  PROJECT Geological Log Hole-ID: I BCUUUS I Page 1 3 I of 141 

... ~ ". , I 

I I 

L.C. @ 26.23 but CS I is homfelsed for - 30  cm above contact te a fme  grained  purplish  biotite-phlogopite  -pyrite-qtz rock 

I I I 
26.23 47.16 I Q  OTZ GNEISS?: 

- 
- Intercalated seauence of mematitic weaddikes biotite gneiss, stz 'vein' (ie. reclystallizd and qtz flooded :== 

I I 

I I 

Marble and ganadikte  dik; - 
. contains diss.  graphite in places suggesting qtz-flooded  calesilieate?? or marble 

- 26.23 - 27.89 - medium-coarse  grained  pegmatite  dike. 

- much of the TeSt of this  intersection is a pale-medium grey  qtz-rich - medium-grained rock - possibly 
recrystalliezed  quartzite? In places contains appreciable  calcite (+25%) - there it looks  like a reclystallized 
marble. 

trace chalcopyrite plus trace graphite. 
-interspersed  within  this are narrow 5-20 cm  bends of biotite  fsp-qtz rich gneiss?  with 3.5% diss  py  plus 

- Where calcite rich, the rack has a pale-med.grey colour wl a white  speckled  appearance 
. Interval is dominated  by  this qtz-rich material andlor qtz-calcite  material. 

- Note: @ 40.67.41.07  and  41.50  patches ofbright reddish, orange, garnet accompanied by pa +/- py  (3%) 
- L.C. gradational  and  marked  by  granodiorite  dike. I 47.16 MlMARBLE MI 78.35 

~ ___ - Variably- texhrred med-coarse grained  impure  marble  with  variable  graphite, qtz, diopside +I- sulphide 
content 

. @,,e-o!! p_ ;zle :,, .$$ &...&.b ze;, 
- Overall graphite grade <0.5% diss. (typical  graphite metaclysts? tend to be larger in MI  material) 
- Massive-locally  weakly  banded. 

"" . 
- 47.16 - 48.26 - med.  grey qtz-rich  marble  similar  to  bands in unit above. 

I - <O.S%diss. Py 
I I - <$.:D/."j. ciap:iie 

SAMPLE LOG 

SAMPLEINTERVAL I SAMPLE I 

49.00  51.77 

I 
! i i 



SAMPLE LOG 

I SAMPLEINTERVAL I SAMPLE I 
I 

- 51.77 - 5349 ~ Qk Syenite? (Fsp-qbpegmatite-Dike) 
- U.C. @ 70" to C.A. 
- L.C. @?Om to C.A. 
- Note: @ L.C. marble recrystallized to a v. coarse calcite marble with conspicuous green garnet? metacrysfs. 
this son of recrystallization I contact effect is seen fiequmtly where these pegmatite sweatstdikes 
intrude MI type marble 

- what  distinguishes the MI marble from the CSI And  CSZ units is primarily a lack of foliation and  grain  Size 
- The overall modal mineral composition is probably in  places not that much different consisting of varying 

- lle MI tends  to be a massive unit. However, within  and conformable to it ace relatively narrow sections of 

- The MI fends to med-coarse grained versus fine-med grained CSI and  CS2  units.  CS2 of come is 

- Weak foliation @70"  to C.A. 

proportions of oalcite, qtz, diopside,  graphite  and  py  +/-Po 

material Y. similar in appearance to CSI 

dintinpished  by thepresences ofdistinctive spinel mefacry$& 

- 64.85 - 66.10 - weakly  foliated fme- med. grained calcsilicate gneiss similar to CSI unit. 
- oontains2-2.5%diss. Pyrite 

- 67.80 -70.70 - well  developed limonite on I%. 

- 73.15 - 14.93 - weakly  foliated med. grained qk-calcite +I- diopside + graphite marble - 2% disseminated  graphite. 

"YIY..YY.YI..*IY..I.YY. 

- Leucoeratic foliated qk syenite with 3% chloritized mafics, <0.7%  diss. Py 
- Tr. Disseminated, metallic, fine-grained, grey mineral 
- U.C. @ 60" to C.A. t-. I 



SURVEY DATA 
I.,"._" 

DRILLING DATA "-...*. MINE ORIDSYSTEM TP.L'E*Z?"'TP. I "I? DEEX 

(f4 1 
GRID 

(d TOJC 1138.23 APPROX.  NORTHING (m) EASTIN0 (m) ELEVATION (m) NORTHING (m) Minuts Sesoodr Dspa 
colla. 

SYSTEM 

-9w APPROX.  EASTING (m) 

Down Hole (A,) 

571.82 

R d  TlUlue 1569.34 APPROX.  ELEVATION (m) R e d  Tlue 
I I I I I I 

34.14 169.50  151.0 -88 .. ~ ' -88 

I I I I I I 
I 

I I I I I I 

GEOLOGICAL  INTERVAL 

TOTALDEPTH 37.49 

CASING DEFIH 

STEELIN HOLE 

CASINO 

LOGG1NG  DATE 

LOOGEDBY B. AVOSTEN 

IAN 212001 
J 

LITHO LITHOLOGICAI,  DESCRIPTION 
CODE 

SAMPLE  LOG 

SAMPLE  INTERVAL 
NUMBER 
SAMPLE 

IZ JNTERCALATED ZONE 
~ - biotite - feldspar  gneisdschist  with skam MI marble  and coarse. p ined  diopside and graphite-  bearing marble. All 

- Overall  graphite  grade 10.2% with locally higher  intervals within marble bands 

4.27 4967 5.21 

~ ulis has been inhuded by feldspar-qtz  pegmatitic sweats. 

CSZ CALCSUICATE GNEISS 2: 4968 7.01 5.21 
~ ______ 

3 - Q!z-c?!Ci!e dinpnidP- gtzphits s p k !  p a i s s  
- <0.5% diss bright green spinel 
- 5.7% diss  graphite 4970 
- overall colour of this  unit dark grey to  black 
- well foliated @ W-65% to C.A. 

, 
+ 5.61  5.77 b!deprrsa-~i~t;~pcgmdtc r-1~ ~ I ~ . . . ~ ~ ~ .  

I 
~~ ~ 

J 7 5.71 - 6.0; -normal dark grey CS2 'converted' to a brownish  qtz-fsp-  phlogopite +/- muscovite +I- brawn  qt? + graphite C3- 
5% dim pi;. 

6 . G  - 6.20 - nomaiiy iexiured is2 with more sniphides (5%) piua no visiiiir; spinsi. 8+k: Spinci S C C ~ I I S  io gei wiped mi ai ! ! ! ! 





. ___ 

GEOLOGICAL INTERVAL 

From (m) 
28.90 

~ _ _  

iiTiiOi0GiCipi ExScitiiYiGri 

- Some feldspar 
- From 28.90-34.00  moderate + s@mg pervasive  limonite 

33.02 - 33.43  -distinctive looking thinly laminated  q-fsp biotite +/- gt tpy schist. 
- laminations @ 50" to C.A. -but  display  tight  contofiions 
- strongly chloritized joint  surfaces 

34.00 - 37.49 - mck is a med. grey to faint purplish grey qtz with occasional  bands of qtz - fsp  -biotite  gneiss and toward E.O.H. 
calcite shows up as white spots - aggregates to 2-3 mm. This may represent a quartz-floodedireplaced marble. 

I I I 
I - 

- I 



SURVEY DATA 
. .. .. . ~. , . . . . . . . .. . .. .. ~ 

I DRILLING  DATA 
"Dr. Y -L, 

STEEL IN HOLE 

GEOLOGICAL INTERVAL LITIIOLOGICAL  DESCRIPTION 
SAMPLE LOG 

CODE 
NUMBER 
SAMPLE SAMPLE  INTERVAL 

From(m) I To (m) From(m) I To(m) 
2.14 I 8.89 CS2 CALCSILICATE  GNEISS 2: - 

1 

k=k=M 

Qtz - Diopside - Calcite - Graphite - Gneiss 
- Qa:35% 
- Diopside: 5.7% 
- Caloite: 40% 
- Graphite: Var (1.5%) 
- Pyrrhotite? +/- pyrite <I% diss. 
- Spinel: <0.3% 

Effmsces vigornusly in cold 10% HCI 



variable  textwe  but  typically containing quartz, feldspar  and  and biotite  with accessory pyrrhotite? 
In addition to the different intercalated lenses of memediments , that are several intnvals of wane grained pegmstitc 'sweats' of 

Thyoccur@3.34-3.66m(.32) 
4.03-4.36m (.33) 
8.16-8.23m(.07) 

As seen in outcrop these tend to  be discontinuous lenses and bondinaged bodies 
8.47 - 8.7om (23) 



I GEOLOGICAL  INTERVAL LITHO 
CODE 

- 

t 

I SAMPLE LOG 

SAMPLE INTERVAL 

To (m) From (m) 
NUMBER 
SAMPLE 

I 

LITHOLOGICAL  DESCRJPTION 

CALCSILICATE GNEISS 1: 



GEOLOGICAL 
INTERVAL 

I I 
1.83 8.92 I CSI 

I I 

I I 
! 1 

. .  

I 1 

I I 





1 GEOLOGICAL 1 1 1 INTERVAL I CODE I 
LlTAOLOGICAL DESCRIPTION 

SAMPLE  LOG I 
i i SAMPLE i SAMPLE 

NnnrIlm2 

r The other noteworthy feature of this unit is the ~ c c u m n c e  of locally  much higher  grade zones. These are  usually small ClOcm. Of 
note,  is one between 14.94-15.49 (.55m). This is a black fme grained gneiss with +IO% (visually  graphite), also contains more 
spinel (1.2%) and higher  sulpbide eontent (2-3%) 

Q: 1 - What does (if it exists) the correlation  behueen  spinel,  py and graphite mean? 
Q:2 - Spinel is mistmt H=8, KG? - Can  you  explore for this with  the pan - BS an indicator of high grade graphite zones? 

I I I I I I 
17.10 18.61 SKARN ROCK: 17.10 I 18.61 I 4991 

Light-tmediumgreen coloured, massive, compact rack composed  of qlz diopside,  minor  calcite and minor brown gan'et? 
- aLso see minor c o m e  grained  marble with calcite a y s t l l s  to Icm x Icm with med+  dark green garnet metacrysts I I 

L.C. somewhat Lregular with a 3cm conact aureole @ 45" to C.A. 

18.61 
20.00 Medium to pale greenish/grey, h e  -medium grained, weakly-weU-foliated/ and /or compositionally  banded  calcsilicate  gneiss. __ 18.61 CALCSILICATE GNEISS 1: CS1 33.34 20.m 4992 

22.w 4993 
22.w 

4995 26.00 24.W 
4994 24.00 

- Composed of variable proportions of  oalcite, qk, diopside, graphite and pyrite  (and locally scapolite) 
- 2-3% diss graphite overall 
- 1-1.5%disspythroughout(+/-po) 
- foliation/ compositional.  banding  relatively  uniform @ 70-75' to CA. 
- O v e d  relatively homogeneous unit with the exception of the following. 

@= -1 76.00 211.011 

28.00 30.00 
1. 19.71 - 20.65 -medium beigcigrey to.yellowish strongly  compositionally banded medium- grained calcsilicate gneirs. Distinctive 30.W 
by the  prominent 2 -5- wide  yellowish  bonds  probably  scapolite-rich  material.  Graphite grade within this is -1-1.5% 

32.00 
33.34 4999 , 

i I I I i i I I 



\ GEOLOGICAL I LITE - I 
0 

CODE 

LITHOLOGIC& DEScRIpIlON 
SAMPLE LOG 

INTERVAL 

From(m) I To(m) 

SAMPLE 
INTERVAL 

From I To (m) 

SAMPLE 
NUMBER 

CALC SILICATE GNEISS 1 COhTINUED: 
~ 

- this unit appears conformable to the rest of the calcsilicate unit 
2. Several small pegamatite and p d t e  sweats/dikes occur throughout the unit 

- 22.33 - 22.70 
- 26.18 - 25.56 

- Start seeing skaming in  the  last mehe ofunit with patches of med p e n  massive  qk.-diopside rock 

Two larger ones oecur @ 

mote: the latter (me is more of a foliaed  granodioritdquark syenite. 

L.C. marked by 15cm of come crymliine marble with graphite crysfals to 2- 

L.C.  rel&tively sharp @W to C.A. 

33.34 5000 35.00 33.34 Q 39.62 - 
35.00 Medium grey, medium-coarse gained qIz 'vein'. Contains diss graphite <OS% suggesting that this is either a reqstallized Qtz- 

OUARTZ 'VEIN' GNEISS) 

rich sediment or B possible q k  replacement of a calcsilicate. 
37.60 

- 4 . 5 %  diss po with heavier concenmtions locally, notable near upper contact  where pM.1-  py 5% over 15m 

5001 
37.00 31.93 

- q k  has a m n h  reay$dlized appearance to i t  
5002 

- Overprinted in places by a w a k   m i v e  limonite. 

L.C. somewhat undulating but sharp @? - 85* to C.A. 

37.93 QTZFSP-BIO-GNEISS 39.62 
~ - Well-foliated gaeeiss with iotercalations of gtl gneiss (as above) 

- 24% py +/- po along foliationpianes. Tr. diss cpy 
- looally -1% graphite - ornil<O.3% 

39.3 1 - 39.62 - strong chlorite development along fxs 

E.O.H. @3962m 

I I I 

i 1 

37.93 39.62 

~ 

~- 

I ! 



. .  
I I I I I I 

45.72 038.50 0zo.o -55 -55 
I 

DATE DRILLMO STARTED NOV.25R000 



some of  the larger pcpatites o m  at: 
FROM To 
5.21  5.73 

LENGTH 
.52 

12.70 
14.58 

13.73 1.03 

j16.78 
1534 
17.31 

.76 

.53 
18.79 
19.84 

19.15 
20.42 

.36 

.58 
20.57  20.87  .30 
22.72  223.04  .32 

More not-  on Peematites: 
These pegmatites ere typically mame grained containing feldspar + qk + biotite +/- PO. They are usually  limonitically  stained in a 
patchy manner with  the  limonite  forming  alteration rims around  biotite and/or pyrrhotite +/- py patches. Occasionally these 
recessively oxidiz forming mkdit ic  cavitites. 

I I 

I I I I 
! i ! i 

17.60 

I i 
"" 



LITBOLOGICAL DESCRIPTION 
SAMPLE  LOG 

I 

- contern appear conformable to metamorphic  foliation. 
(N~te:@21.06malDnnseetionofCS2 

@ 2l.70ma5mseotionofCSZ 

(Note: Fmm 18.47 - 25.55 dimcult to distinpish the hosting rock (CS 1) because it has been cut by nummus pegmatite sweateldikes 
in addition to being intercalated with -or lenses of  CS2 (as noted) and  more of a compositionally  banded M1 mmble) 

- O v d  graphite  grade will be low in this i n t d  
- The larger of  the pegmatits me noted on Pg.2. In addition to the larger dikes there an several small ones ( 5-10 cm) 

- Bemeen thnn the CSI unit is offen ' s k a m e d "  to a green massive skam with no or little graphite. 
dispersed in this intmral. 

23.10 - 25.55 -pale yeUow /grey compositionally b d d  come grained qk-diopside +/- marble scapolite 
- <0.5% diss graphite thrunghout 
- variably r e c r y s ~ e d  by pegmatitic sweati 

I I I I - . compasitional banding @ -7CP to CA. 

26.97 - 27.73 -Granodiorite? Dike: 

- U.C. @ 60" to C.A. 
- LC. @ 55" to CA. * No graphite. 

- - Foliated biotite gwodionite compbsed of biotite,  white  feldspar and qU 

I I I I I I 
I I I 28.35 - 29.25 -distinct compositionally  banded med-come grained gneisdmarble with pale yellowish  (scapoiite -?) band I 25S5 

interbanded  with grey -flesh colomd @rich bands and pale grey - whitish calciterich bands in addition fo black -w 1-2 mm 
I 

27.00 I 5019 

I 27.00 I 29.00 I 5020 graphite rich bands. .~ . 
- conpositional banding @ 65 - 700 to C.A. 
- Overall graphite<O.7%  disseminated  and  focused in discrete bands. 

(Note @ 32.59 - discrete,metecrysts (1.2%) of spinel within CSI  unit 

36.64 - 37.52 - CS I becomes h e r  grained,darker and somewhat  silicified  with a very sumsic  texhlre. 
- graphite stiil pwmt at 1-5 - 2% 6s 

I I - '&is texeurc is 2 h c t i * n  of praxinity fG lower contact? I 

3 1 .OO 
31.00 

33.00 
33.00 

35.00 
35.00 
37.00 

5023 . 
I 



LlTEO 
CODE 

__ 

LITEOLOGICAL  DESCRIPTION 
SAMPLE LOG 

1 SAMPLEMTERVAL I SAMPLE I 
I 

I NUMBER 

cs1 CONTINUED: 
1 From  (m) I To(m) 

38.56 - 38.77 - Pegmstite dike. LC. @ 4P 

I I I I I I I I 
I I I I I I 



I I I I I I 

I I I I I 
I 46.63 -88 -88 116.0 131.5 



variable in size from <5cm to +Ira., The larger ones are noted below. They tend  to be combgrained and  composed primarily of 
dcsiliwte unit is not  homogeneous due to the presence primarily of leuoocratic pegmatitic sweatddikes. These 

par with lesser qk and minor biotite +I- PO +/- py.  They  often have B contact affect on the sumunding calcsilicate gneiss, 
commonly pmducing a green sksm or a comely crystalline marble. The pegmatie u s d y  do not have any  graphite -thus while 
mey  would have to be mined they contribute nothing to the overall grade, - rather they seduce the overall grade substantidy plus  they 
change the mining charaneristies of the rock ie. They are muoh harder. 

--pegmatite dike as described above - patchy  limonite staining (probably oxidation of sulphides) - also contains 2.3% 
Spaw chloritized matics. 

10.00 
10.00 11.58 
11.58 13.71 
13.7i 14.48 

14.48 16.59 

I 
I 

I 

I I 
I 
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GEOLOGICAL ZVERVAL. LlTaOLOGlCAL DESCRIWIOh’ LlTFK7 
SAMPLE LOG 

SAMPLE INTERVAL 
NUMBER 
SAMPLE 

Fmm(m) ! To(m) 

CODE 

From (m! To (m) 
CALCSILICATE  GNEISS 2 CONTJNllED 

Foliafion / wmpositional  banding variable from 35 to  50” to C.A. 

- (Note: This texture is only seen in this unit.) I I I J 

1 6 . S 9 - 1 8 . S 7 - L e u ~ ~ t i c c ~ ~ e d ,  wdygneisiicqtzsyenite 
- Q% biotite 
- <1%po 
- contsins small amollnrs <@.I% graphite as individual n y s t a l s  
- Overall  graphite wade in this interval may be  relatively  high  due to the inclusion of a 43cm xenolith of CS2 

(Note: @ 18.57 in underlying  CS2  unit there is a 2cm zone of heavy  graphite  and  decrease in grain size right up against contact  with 
qtz syenite dike. 

- Sulphide  mntent within CS2 unit is a mixture of py + PO as disseminated h e  p..i.s totaling 1-2%, l o d i  to  3.4% 
I I 

I I 
19.35 - 20.20 -section ofintercalated CSI with 1.2% diss graphite 

20.93-22.51 - QtzSyeniteDike-simiiartoone@16.59 

U.C. @to C . k  
L.C. @to  C.A 

- a 10 cm qtz syenite sweat the lower mntaa. 

16.59 18.57 
18.57 20.93 

I I 

I I J , 
I I I i 

I I I excellent wqosi&l b&&: 
~. 

- rock is composed of qv, calcite,  diopside,  graphite + PO +I- py. 

( Note: From 22.80 - 26.65- withh this subimerval textus vary greatly  because ofwnma effects and recrystaluation caused by the 

xenoliths of country rack.) 
pmence ofseveral qtz syenite andpegmatitic sweats and dikes. One notable large irmusion @ 24.35 - 25.83 -it includes several ’ ~ . I 

I I I I 
! ! ! ! 



25.82 - 27.00 -well developed compositional  banding  comprised ofblackish w h i t e  rich bands (1-3mm), yellowish scapolite - 
rich bsnds 3-5mm, and beige-grey q k  calcite  rich 

- compositional banding @ 65" to C.A. 
- this CS1 unit has more of a granular look (gmnoblastic) with  c&spicvous qtz clots up to Icm x Icm with v. imgular 

- this unit continues to end ofhole  intempted only by numerous dikes  and  sweats of q b  syenite andlor felsic kspar- 
qk-p-pegmatites These in turn have &ably  altered the CS I unit 

The largec of the dikes are located as follows: 
Fmm (m) To (m) Length (m) 

1-1 :% 42.65 0.79 

35.45 36.15 0.70 
37.49 0.93 

44.89 45.18 0.29 

50.88 52.73 1.88 
46.02 47.18  1.16 

TOTAL: 5.75m 

*these dikes  tend  to recrystallize (coarsen) and skam the peripheral host rock. 
**Between 35.45 and 52.73 felsic pegmatitdqk syenite dikes comprise at least33% ofmck 

39.35 - 43.42 - With the exceptioa of a couple of qtz syenite dike (notably at 41.86 - 42.65) this is a higher grade smtion visually 
similar to CS2 m a t e d  except for h e  lack ofthe emerald green spinel 

- &k grey - black mottled to well-foliated m k  
- 3.5% diss m h i t e  

47.18 - 49.86 - darker, finer p ined  l o d y  mottled texture 

" 

- o"d3%disspo 

- last  50 cm of this section becoming browner due to appearance  of  phiogopile? 5.7% 
- 2-3%graphik 

36.15 38.00 

42.65 

47.i8 i 49.00 I 5054 
49.00 I 49.86 

I 

I 5055 





I I I I I I I 
46.02 5 4  -54 021.5 M . 0  

I 

I I I I I I 

GEOLOGICAL  INTERVAL LITHO 
CODE 

~ 

LITJfOLOGICAL DESCRIPTlON 
SAMPLE LOG 

SAMPLE INTERVAL  SAMPLE 
NUMBER 

CASING 
~ r o m ( m )  I  TO^) 

I 
PEGMATITE: - . Coarse grained feldspar - qU pegmatite with limonitic miarolitic? spots  centered on f ixhue  eontrolled pyrrhotite I I 

@o) - Also includes 20 m section of eOme p i n e d  qu syenite dike? 

L.C. sharp @ 70 'to C.A. 
~I"",..".""".~ 
L"U~~L,.** " L I * s n U  'i 

- Fine - med graiaed wealkly to well foliated pale -med grey to pale - med greenish/grqr (where unalt'd) 
- Composed of variable proponions of calcite, 9% diopside,  graphite + pyrrhotite +/- pyrite. (1.2% po) 
- Foliation vsriablefiom 57-67'to C.A . Overall <1.5% diss graphite  but  where  unalt'd 22.5% diss  graphite 
- Limonitidly stained 6is and Joints  with minor pervasive limonite peripheral to joints ody I d l y .  

I 4.5; 5.00 



I I I I GEOLOGlC&lh'TERVAL I CODE 1 LlTEOLOGICAL DESCRIPTION 
I SAMPLE LOG I 

SAMPLE INTERVAL SAMPLE 

has converted the normally greenish rack into B dark grey to black rock There appears to be a grain size 
tion to a h e  grained rock with increase in sulphides to 3-3.5% diss  po + appearance of fine grained  brown mineral -3% - 

sdble fine grained biotite. In e~scnce this is a hodelsing effect 

.C. marked by a lOcm pegmatitic s-t. L.C. @ 48" but Y. imgular 
ote: At the contact there is a 3-5 mm thermal effect manifested by med - dark green alteration (chlorite +/- actinolite) and increase 

L.C. sharp @ 80" to C.A. 

- 
11.90 20.50 OD GRANODIORITE (Quark Monzonite) __ - Medim grained, leucocratic, biotite granodiorite  comprined of qtz (med grey-flesh colawed), feldspars  (white) 

- Variable texm fmnm massive to  wkly foliated 
biotite  (black) 

- Model  Composition: 
m: 20% 
Feldspar: 15% @lag vs kspar?) Note: all feldspars white 
Biotite: 3.5% 
Sulphides: Tr. 

I ~ . ~ ~ ~ ~ -  ~ = " " ~ ~ ~ " n ~ * ~ i " ~ - c ^ " L ^ . . . L l r n  I I I ___  ,r" r." ~".""I"_ I I I I 
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nn 
CRYSTAL GMPHITE 60RP. BLACK CRYSTAL PROJECT Geological  Log  Hole-ID: I 5608x4 1 Page 1 3 I Qf 

GEOLOGICAL INTERVAL LlTaOLOGICAL DESCRIPTION L m H o  
SAMPLE  LOG 

CODE SAMPLE WTERVAL 

To (m) From (m) 
NUMBER 
SAMPLE 

From (m) To (m) 
28.30 P.IAI(BLE: Mi: - Pale - med  grey, med - come grained qtz +/- diopside +/- graphite marble M1 48.80 - - Minor diss. and remobilized pyrrhotite thmughout 

31.00-31.00-pegmatitedike. 

33.13 - 34.53 -Biotite Gmdionite (he-graincd) intruded by a Pegmatite Dike 
- Hydrid zone. 

(Note: @ 36. lm smongly limontizd joint with some obvious dissolution of marble - this probably repre~ents a water channel 
Occasionally these are s- in bo& marble and calcsilicate units.) 

- Overall graphite grade <OS% as disseminated euhedral metacrysts. Locally the graphite content both much lower to 
~0.1% and somewhat higher. Better smtions sampled The colour of the marble is a good clue to the graphite 
content The darker m v  sections are hisher =de. 

(Note: 39.50 m a  3cm pegmatite sweaudike with a distinctive white sericite alt'n rim including some apple green sericite - possible 
fwhsitd maripmite.) 

- .  ~~ 

Commonly, the MI is massive but locally you can see a weak foliation andlor compositional banding. This is 
usually manifested by alignment of graphite metacrysts and sometimes  @-rich ys. calcite rich bands. 

- Also locally see occurrence of phlogopite manifesting a similar foliation 
- (Note @ 42.05 -see distinctive bright orange - spessaaine garnets to 2- d i m  
- @ 45.00 -compositional banding @ 68" to C.A. 

(Lepidoblastic texture). 

I I 
L.C. sharp @ 57' VI C.A. and marked by a gradational 10 cm zone of inmase 'skam' toward contact. Rock becomes progressively 
finer grained and darker green. I I 

I. .~ "~ I I 
48.80  53.04 WBRlD ZONE: Interval of strong pegmatitic to qtz syenitic intnwions resulting in swongly harnfeised and s h e d  rooks. 

- includes some sections of biotite feldspar gneiss. 
- Overall 1.3% disseminated and fmcture-conh.olled pyrrhotite. 

37.00 

41.00 

39.00 

43.00 

43.00 

45.00 5064 

45.00 47.00 

47.00 48.80  5066 





i GEOLOGICAL INTERVAL 

17.50 34.30 

I. -1" I 

CSI CONTINUED: 

3.91 - 4.45 - alt'd zone due to smallish  (15cm) pepat i te  dike between 3.96 - 4.1 1 - atl'd surrounding the  dike ia a med green come 
grained mok with q k  + fsp + diopside with u n u d y  large graphite  metacryats  to 2mm x 2mm 

9.70 - 12.60 - calcsilicate has became dark  grey to  almost  black, liner grained perhaps more silic-. And  better  foliated. 
- also 2-3% diss po 
- 34%dissgraphte 
@ 12.40 tr. Cpy, q y ?  And gn? Associated  with come p p h o t i t e  within a q k  sweatkegular veinlet < Icm wide. 

(Note: Locally see well developed  phlogopite  within coarsely crystalline calcite  rich  intercalation e.g. @ 11.44m 

LC. sharp @ 700 to CA. and marked by coarseniog and recrystalliration of the upper calcsilicate. 

- Med grey to  limmitically srained, c o m e  grained  recrystallized qk. 

- < 1% diss biotite 
- < 0.5% diss PO+/- py 
- Smng F.C. andpmasive limonite in patches 
- Interval indudes minor pegmatitic diking/ and small intercalations of  bi-qk-po-gneiss. 

w: 
- weakly foliated 
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GEOLOGICAL MTERVAL bL1nu I CODE I 

I I 
From(m) I To(m) 

I I Bfgn I BFGN C O m U E D :  

30.97 - 3 1.79 -Dike of biotite grsnodiorite - mod Foliated 

L C .  @ 78" to C.A. 
L C .  80" to C.A. 

34.30 66.47 MARBLE M1: 7 

U.C. @ 77" to C A .  

- Pale grey - med grey - pale gny I greenish  grey med to coarse grained marble 
- Impure m d l e  due to presence of significant amounts of qtz and lesser diopside (var.) plus phlogopite (locally) 

- This unit-is usually massive with small sections of somewhat finer grained intervals displaying either a weak - 
- overall graphite grade <0.5% as diss metacry~ts usually aI.5- in ? but up to Imm in ?? in coarser grained 

- 34.30 - 35.05 - med- dark green  massive fine grained skamed marble consisting of qtz-diopsidegt? - <l%po. (no graphite). 

po+/-py + graphite. 

m d  foliation or weak- med. compositional bonding. 

sections. 

35.05 - 37.95 -well foliated &e grained q k  - diopside-graphite -po rnarblelealcsilicate, <I% diss graphite pale greenish colour. 
Foliation @ 72' m C.A. 

I I 37.95 - 54.80 - med- corne grained qtz +I- diopside marble. Note: peripheral to pegmatitic dikesidikelets see a substantial 
recrystallization and coarsening in grain size; <OS% diss graphite overall. 

54.80 - 55.20 -foliated fine grained qtz-diopside +I- gt - graphite - PO marble - (calcsilicate) 
- 2% diss PO; h qy .  
- <I%graphite. 

55.20 - 66.47 -predominately med - c o m e  grained qtz-diopside marble with <OS% diss "phite thoughovt <0.5% diss p a  

SAMPLE LOG 

SAMPLEINTERVAL 1 SAMPLE 

50.00 

52.00 

52.W 

54.00 

54.00 

56.00  58.00  5085 . 
I 58.00 I 6000 I 50x6 

62.00 I 
1 ( ; m o  

64.00 

1 5na7 

I 5088 
I @?..no I 
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32.92 -55 -55 022.0 040.50 
I I 

DATE DRILLING  STARTED DEC Z W O  

DATE DRILLMG ENDED I DEC 312000 

I 

. 

s m e L  IN HOLE 

LOGGED BY 

LCGGING  DATE 

8, AUGSrni 

JAN. 912001 

GEOLOGICAL INTERVAL Lmo I CODE I 
~ _ _ _ ~ ~ ~  

. LITAOLOGICAL DESCRIPTION 
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LITEOLOGICAL  DESCRWITON 

10.08 -10.75 ms is a somewhat unusual pegmatitic with pale  purplish almost amethyst-like qk and strong fine-prained white - 
pale p e n  muscovite development,at the expense the felspar war). The feldspars are. soemwaht chal!q in a p p m c e . )  

18.84 - 19.45 
Note: In addition to lowering fhe overall grade merely  by their presence these intrusions also have a thermal effect producing 
w&-mod skaming + homfelsing in some cases seemingly driving off the graphite  Note: In addition to lowering the overall grade 
merely by their  presence,these inmions also have a kmal effect producing weak-mod. skming + homfelsing which in some 
cases seemingly drives off the graphite 

SAMPLEINTERVAL I SAMPLE I 
NUMBER 

From (m) To (m) 
20.00 

22.w 24.41 

13.05 - 14.28 BIOTlTE - FSPAR - OTZ - GNEISS: 

more than half of interval is strongly  pervasively  IimonitLed 
intercalated lens ofbiotite fiplqk gneiss;  %e-grained, dark brown with white  patches;  strongly foliated: 

Thmughout the unit(CS1) see the mcmence of m w  zones of shung limonite  development which is a maifestation  of the oxidation 
of the contained sulphides. These limonitized zones tend to accenhrate the foliation ifpresent. 

(Note: a 4 . 6  m. foliation @ 65” to C.A.) 

I 

+”+-- 
I I 
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LITHOLOGICAL DESCRIPIION 

3.19-33.87-Biotite-F~p-Qgneisscontaing1-2%pyrrhotiteand1-1.5%graphite 

@ 34.80 - coarsely m y d i i n e  grqphite with reorystallized qlz. Graphite rnetacrysts to 4- x 3- 

(Note: In sampling this hole because of tho rapid lithological changes thmughout  the interval of interess oscillating between 
pegmatite and CS1, I didn't break down  the  samples on lithology breaks. Rightly or wrongly, I divided into Zm intervals. If this will 
be mined we will have to take the entire intend - no individual section of CSI WBS big enough to mine? 
- The overall grade in this hole will be too low regardless. 

I I I I I I 

I I I I I I 



I I I I I I 
4267 -59 -59 on5 041.0 DATE DRLLLING  STARTED Deoemba 3. WOO 

. .  

CASING D m  

CASING 

7.32 

STEEL m HOLE NO 

WGGED BY B.AUGSTEN 

WGGmG DATE J A N  l o r n 1  

I I I I 

GEOLOGICAL INTERVAL LITHOLOGICAL DESCRIPTION 

CASING 
.. ., 

S A M P L E  LOG 
I 

~ I NUMBER 
SAMPLEJNTERVAL SAMPLE 

From (m) To (m) 

t ! I - part of interval s-ed marble to a medium massive rock 
L.C. a b s d  by rubble 



I I 

-12.72 - 14.10 -Pegmatite - limonitically stained fsp-qtz biotite pegmatite  with come Q-qQ and f i~ gr. Biotite 
- @S%pyrrhotite. 

SK -15.34 - 16.09 - s h e d  calcsilicate  producing a med. green, massive, sometimes moffled rock, now mostiy q ~ , + d i ~ p ~ i d e  with - c o m e  a&olite visible in calcite veidet. 

P -16.09 - 16.55 - Pegmatite - pale green - beige pegmatitic type sweaUdike 

I I I 

j 1 ~ j L.C. 6J55'toC.A. 
I .: .^ ~ fsDaQ +/- biotite 

U.C. @ 52" l* CA. 

16.09 
16.55 

16.55 
17.39 

I ~ I I 





39.47 42.30 P 

42.30 SK 

I I 
I 
I 
I 

I 

I 
I I 

T "T ,,,-.*fi.T ..nsp"Tny 
Y.IY"Y"""-"Y - 'A"' SAMPLE  LOG 

SAMPLII MTERVAL SAMPLE 
NUMBER 

Fmm(m) 1 To(m) 
OUARTZ CO-D: 

- -l%F.C.po 
- Tr. Graphite (this mast have been p m  of the memediment prior to nplaeement by qk.) 

PEGMATm: 
- htercalafed sequence of Qk-Fsp pegmatite and Biotite - FSp - Gneiss. 
- Predominately pegmatite with several s c m  of  biotite - fsp - qk gneiss 
- -1%ppowitbinpegmatius 
- 23% PO within gneiss 

Pegmatite  comprises 64% of interval 

L.C. @ 619 to CA. 
- 

I 

i i i i 



CASING DEPTH 

TmAL DEPM 

I I I ! I I CASING 

4.57 

STEEL IN HOLE 

I I I I I I ,-~"^.I 

GEOLOGICAL LITH 1 INTERVAL 0 I CODE 

I I 

i i i 

I I I 

LITHOLOGICAL  DESCRIPTION 
SAMPLE LOG 

SAMPLE 
INTERVAL SAMPLE 

NUMBER 
From I To (m) , 

CALCSILICATE GNEISS 2: 

"" . - 
4.57 6.00 5116 
6.00 6.85  5117 
6.85 8.65 5118 

- Fine + med -ed dark grey to black (where fish), well - foliated  calcsilicate gneiss. 
- Gneiss composed of calcite, qk diopside,  graphite,  pyrrhotite +/- scapolite +/- spinel 

- 3.5% diu graphite  with  metacrysts waUy < O S m  in diamem 
- Interval is stmngly weathered down to  6.85m, weakening the rock (this is d s t e d  by smnp pervasive 

- Foliation h 70- to CA. - - 1-2% diss pa; <OS% d i s s  spinel th0WghO"t 

limonite. 

4.57 - 5-1 1 - rock is badly broken, l i m o n i W  and somewhat different composition - 
med -+ come grained q-rich m=taial with <0.5% diss graphite 

- may be a boudin within CS2 ; I I I I 
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I 
GEOLOGICAL m k n  

CODE 

I ".. I I SAMPLE LOG I 
INTERVAL 0 LITHOLOGIC&  DESCRIPTION 

~. SAMPLE 
INTERVAL 

From To (m) 

SAMPLE 
NUMBER 

From (m) To (m) 
csz co2yTINuED: - - G n e i s s  cut by two small 10-15cm qfz-fsp pegmatitic  dikes. 

- These dikes have a d e h i t e  thermal effect on he host For example, the small dikc @ 8.00 - 8.10 
immediately above this dike is some come mrystaUizsd CSZ -now a marble with distinct bright m g e  
spessartincgamets. 

- The lower contact is with another pegmatitic dike and here we see a 3cm zone comistinz of actinolite +/- PO 
pegmatite  grading into a Y. h. gr. I m  black zonc of smng graphite + p + actinolite + diopside + ge. 

L.C. @ 65 ' m C A .  but uodulatory 
I 

8.65 30.87 1 c s 1  
I I 

I I 

1 I 

CALCSLLICATE GNEISS 1: 
- Finc + med grained pale -+ med  grey to pale+  med gremishigrey 

- Rock is composed of variable propottiom of qk, calcite,  diopside, m h i t e ,  pyrrhotite +/- scapolite. 
- Generaily wealcly + mod. Foliated andlor compositionally  banded. 

- Typically 
Calcite ~ 60 -70% 
Qk 20-25% 
Diopside 5.10% 
Graphite 1.3% 
Fwhotite 1.2% 
scapolite < 0.5% 



11.78 - 12.69 - PemaMe: C o m e  pined, pale greeq feldspar - qtz - biotite - w+/- po pegmatite 
- includes a 7m screen of CS1 
- . No Graphite 

(Note: 2cm thermal aureole at L.C. producing a dark green fn. gr. adnolit4 chlorite / pymhatite qtz rock.) 
(Note: throughout section see narmw zones of  oxidation manifested by presence of limonite. UsuaUy seem facture - Contralled and 
probably represent pathways ofmygenared meteoric water 

28.00 - 29.05 - dark grey - blk, fs  5, foliated gmiss  similar to CS2 without the spinel 
- foliation @ 7P to C.A 

- includes a 12 om qk vein (sweat) 
- M % g q h i t e  

- contacts *adIltiO"al oyer loan 

- 2%pynhittite 

(Note: In general h m  28.00 - 30.87 (lower contact) t h i s  gneiss is darker grey to black  in  places, refiening generaliy finer grain 
size, more graphite and perhaps higher sulphide content. 

stained, qtz - 0ooded biotite - fsp &eiss bands, qtz - Eooded CalcsiJicate gneisses (probably CSI & CS2). 
- The common featwe is the qtz - Eooding 

- 1-2% tiactur~controlled  pyrrhotite. 
Also see some pegmatitic dm of  the fsp - qe variety 

- !nwA!y SW ""3 cos33 "3Zed =-"$it? 

42.97 - 44.04 - Qtz syenite - fine - med grained gtz syenite  dike with xenoti~ of skamed calcsilicate 
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I 

GEOLOGICAL LITE LITEOLOGICAL DESCRIPTION 
L x m b i v v ~ A L  

Med -+ coarse -e4 massive, pale - med grey - mottled, qtz +I- diopside marble 
- Interval cut by numemus small and large pegmafitff as listed below. 
- Ovd graphite grade <0.2% Within marble itself<0.5% 

I. 45.46-45.78 (.32) 
2. 46.90-47.65 (.75) 
3. 48.07-48.30(.23) 
4. 50.87-51.63 (.76) 2.06m(32%) 

Marble recymtailizd to v. come p i n e d  calcite rock, including green @met? I omgel brown gam& 



GEOLOGICAL JiTlERVAL m o  1 CODE 
LITHOLOGICAL  DESCRIPTION 

SAMPLE LOG 
I 

j ~ N D M B E R  
SAMPLEINTERVAL S M L E  

From (m) To (m) 



E c a. c L f t a. L L L f E E f. L. E E I 

2.  8.70 - 10.74. pale green - limonite mined coarse grained fsp - qtz +I- PO +I- biotite  pegmatite 

~ the PegmaUte comprise a minimum of 42% of interval 

(Note:@7.51-8.10-intercaiatedlensofbiotite-fsp-qtzgneiss(fo.5.) 

-No graphite 

i I i 
10.74  30.85 CSZ CALCSILICATE GNEISS 2: 10.74 I 11.74 I 5138 - - Dark g r e y  black fine grained - med grained foliated rock composed of caloite, diopside qtz, graphite,  pyrrhotite 

- R d y  dbhguiished by  presence of <OS% dissem bright green spiiel meiacrysts  typically <O.Smm x 0.Smm in 

I I 
and spinel. 

diameter 

numerous small and larger pegmatites dikes BS ideofitied below. 
- Overall graphite grade 2-3%  with  lacaUy  +4% withi0 the CS2 unit. This &e is diluted somewhat by presence of 

- @11.6Ofoliat0n@74~toC.A I 
11.74 
12.94 
13.65 

13.65 

15.00 
17.40 

17.40 5142 

18.82 i 20.m I 5144  
1 18.82 IS143 



22.07 - 22.24 - similar p-te sweat to above 

22.65-23." caarsegrainedfsp-qtzpegmatite 

I 
27.43 - 29.54 - pegmaMe - Fsp - Qiz +/-biotite tpo t l -  py pegmatite with xenotia of s m g l y  dt'd CS2 - some ap l i t e ,  <0.2% 
o w d  

29.54 
30.85 - Cl%po 

I I - <l%py 

I I 29.16-3035 - Pegmatite LC @ 10' to C A  

30.35 - 30.85 -Granodiorite Gneiss: Fine - med m e d ,  well foliated  biotite podior i te  gneiss 
- Foliation @ XPto C.A 
- L.C. @ 52' to CA. 

I I 

I I 
I I I 

. .  1 
I I I 1 @? 33.50 foliation @ 62' to C.A. 133.W ~ 34.47 5152 

34.47 35.55 5153 

! ! ! ! 
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34.47 - 35.55 - M1 Marble: -came grained calcite + q* +/- diopside +I- phlogopite + graphite 
- <02% graphite as diss. coarse grained metawh to 1- x 1- 
- both upper and lower coIltacfs gradationill 

36.45 - 37.00 - "inwion' of". fine grained pqlishlbmm biotite - qtz - fsp rock with a 0.4m chill ma@ surrounding CSI 
contact @ lo" to C A  

Variable foliatiodcampositional bandin8 atrihldes 1. @ 37.55 @ 45" m C.A. 
2. @ 37.75 @ 55' to CA. 

38.69 - 39.34 - Pematite: 
- intetval includes pegmatite and strongly alt'd Csl 
- Nographite 
- L.C. @ 50 to C.A. 

39.34 - 42.67 (E.O.H.) 
- Med grained CS 1 with interalated lenses of coarse - grained CS 1 and MI, in addition to dark green 'skamed' 

lens= 
- Ovd graphite c- 1% 

39.34 41.00 
41.00 42.67 



1 GEOLOGICALINTERVAL LITHO 1 CODE 

From(m) 1 To(m) I 
0 I 9.14 m 36.20 

-0LOGICAL DEScRTpllON 

U.C. irregular @ - 40' to C.A. 
13.40-13.YU- Pegmafife:coarse-grainedisp-qk+/-biotitepegmatite 

L.C. @ 38" to C k  
- Some qa - flooding/ silicixication peripheral to ULC. For 10 cm 
- @ 29.37 trace cpy. 

L.C. sharp @ 60' to C.A. 

SAMPrnLOG 
I 

'$ 
1 I I 



GEOLOGICAL INTERVAL 1 CODE 

, 
From(m) I To (m) 

I 36.20 I 41.87 I Gdm 

I I 

I I 

LITHOLOGICAL DFSCRIpTlON 

GRANODIOFSTE GNEISS 
- Fine - medium grain@ leucocrafic - mesocrafic, foliated biotite granodiorie 
- 5.10% biotite 
- 1.2% diss po +I- py 

- L.C. Sharp @ 45" to CA. 
- Foliation @ 50-55' to C A  

45.43 

46.63 

46.63 

48.00  5162 
48.00 so.00 5163 

50.00  51.82 5164 
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D A E  DRaLING STARTFX D6C 3 i2OW 

DATE DRaLING ENDED DEC 9 n m  

GEOLOGICAL INTWVAL 1 CODE 
LITHOLOGIC& DESCRIFTION 

From (m) To (m) 

1920 
0 

20.59 
19.20 ~ -roadbed , tUlweameredrock?  

GRANODIORlTE GNEISS: - - Fine- med grained will-foliated  botite fsp ( f q  ?? poeiss) 
- Feliation @??to C.A. 

20.59 BIOTITE-FELDSPAR PORPHYRY GNEISS: 24.57 - - Medium to dark grey qe-floaded rock with distinct lepidoblastic texture manifested  by 3 4 %  biotite and a 

- Mcaiiy w&y ioiiared 
- <0.3% diss/f.c. ppite last two may be good I.P. anomaly 

porphyritic texturemaoifsted by ghostlike subhedral to anhedral fsp phenocrysts. 

- <0.2% diss glaphite 
23.46 - 23.92 - FSp - qe Pegmatite 

SAMPLE LOG 
I 

t 



I I I i SA?CLZ Le5 I 
GEOLOGICAL INTERVAL LITHOLOGICAL DESCRIPTION mEo 

CODE 
h7JMBER 
SAMPLE SAMPLEINTERVAL 

From (m) To (m) 
24.27 GRANODIORITE GNEISS: 28.89 

From (m) To (m) 

- Fine- medium grained weakly - mod. foliated leucorntic biome  granodiorite gneiss 

- Indudes sevaal small + -qtL pegmatite dikes 5165 27.35 26.25 
- - Tr py +I- po thoughout 

1 - 26.25 - 27.35 - Darkbrown - dark m, well-foliate fine grainedbiotite fsp gneiss 

- 1.15% graphite (fn.~.)  - good chargeability anomaly 
- 2.3% py +I- po 

- Well - foliated @ 460 m CA. 

I I 

I I 

Tr. Cpy 
Tr. Graphite 

I I 
32.97 I 35.00 
35.w 

1.5166 
I 37.33 . I 5167 



45.86 51.82 GRANODIORTTE GNEISS 
- Well foliated leucorntic biotite granodiorite g n e i s s  
- 3.5% biotite 
- Tr.Py. 
- Foliation @45'to C A .  

- 

S M L E L O G  . . 

SAMPLEINTERVAL. 1 SAMPLE I 



, I I 

I 48.17 46  4 6  3225 341.0 
I I 



I I 

. ,  - No--hie. 
2. 25.95 - 26.40:  Pegmatite : Similar to the above 

(.45) 

3. 28.62 -29.71 Pegmatite: 
(1.09) 

4. 31.17-32.05 Pegmatite: 
(38) 

5. 34.02 - 34.93 (.31) Pegmatite 

6. 34.47 - 34.90 (.43) Pegmarite 

7. 31.76 -38.06 (.30) Pegmatite 

8. 40.15-41.06(.91)Pegmatite 

9. 41.65 -42.67 (1.02) Pegmatite 

. TOTAL = 7.62m ofpegmatite 
Minimum. = 37% ofintRval t-cfsnri 26.40 28.62 

26.40 - 28.62 - well-developed graphite mithb biotite-rich sections of gneiss ? browner sections - -2% graphitewith 1-3%po +l-py 
28.62 

31.17 29.71 
5174 29.71 
5175 - Tr. Cpy within qk veinlsweat 

I I I I I 

I I I j I 
~~ 

~~~~ ~ 

! j ! I 



29-71-31.17-c0.5%graphiteaverallwa6biatite-richsectionsofgneiss - 1-2% p +/- py 

I , I 
38.47 - 40.08 - dark brownlgreen - prrdomioanuy biotite with chlorite(chloritized biotite) 

- Nographite 

- #  
-1% po - weakly-mod. Mwctic.  

I I 

I I 

I I 

I I 
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