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CHAPTER ONE: INTRODUCTION

1-1: Location and Access

The MARN claims are located 55km NNE of Dawson City, Yukon, in the
Tombstone Mountains, part of the Ogilvie Range (Figure 1). They are
located at the head of Fireweed Creek, a tributary of the Chandindu River
(Figure 2).

During the past, access has been by helicopter from Dawson City or
from a debarkation point on the Dempster Highway, 29km to the east (Figure 3)}.
In the future, if the property warrants it, equipment could be haiuled to the
-property by one of two routes:

1) Along the Tombstone River valley, from the Dempster Highway to

the Chandindu River Valley (35km), and then up the Chandindu and
Firewee valleys (10km) to the property.

2) Along the Chandindu River road, a dirt track that crosses
relatively flat terrain from Dawson City to the Chandindu River,
roughly 15km south of the property (Figure 3). Equipment could
then be hauled up the Chandindu and Fireweed valleys approximately
16km to the property.

Both routes should be relatively problem free. However, there may be
some official objections to constructing a road along the Tombstone River
valley. In the past this area has been considered as a pdtential site for
a national park and disturbances such as road construction may be frowned upon.

The merits of all potentia1 routes to the property are being investigated
for the company by Mr. Bob Olsen and his recommendations will be forthcoming

under separate cover.
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1-2: ‘History of the Claims

The original MARN 1-8 claims were staked by Mattagami Lake Mines Limited
July 29, 1978. Only a brief period of exploration was carried out in 1978.
Following the inital work on the claims in 1979 (June) an additional
54 claims were staked in July-September.
On June 2, 1980 an additional 46 claims, MARN 63-108, were staked.
As well, MARN 29 and 30 were re-staked. The relevant data is summarized in

Table One.

1-3: Physiocgraphy

"This rock is strongly jointed vertically and weathers into ruinous
wedge-shaped ridges, surmounted by lines of sharp pinnacles and lofty tower-
sahped peaks." (McConnell, 1903, p.63)

The Tombstone Mountains are truly one of the most remarkable areas of
the Cordillera. Areas undérlain by intrusive rocks feature extremely steep
relief averaging 3,000 ft. (900 metres) with a maximum of 5,500 ft. (1,700
metres). Shear cliffs, 2,000 ft. (600 metres) high, are not uncommon in
thfs area. The vertical jointing in the rock has led to the development of
branching, raiorback ridges, large pinnacles resembling hoodoos and ]arge
peaks towering above the ridges. 'Cirques and hanging valleys are common in
this terrain. Fortunately, the MARN claims 1ie along the contact of the
syenite with the Paleozoic se&iments and here the terrain is not as rough,
featuring broader valleys with gentler slopes and in some areas, a plateau
type topography.

This area was not affected by continental glaciation but was subjected

to local alpine glaciation. Glaciers emanating from the Tombstone Mountains
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'ABLE ONE: MARN CLAIMS HISTORY

tlaim No. Grant Number Date of Staking Recording Date Transfer State Work Expiry Date

:

- 1- 4 YA 31491-94 July 29, 1978 August 4, 1978 Complete to Noranda January 4, 1992

| 5- 8 YA 31495-98 . July 29, 1978. Auqust 4, 1978 Complete to Noranda January 4, 1991
L_?- 13 YA 47156-60 August 1, 1979 August 14, 1979 Complete to Mattagami| January 4, 1987
;47 14 YA 47161 August 1, 1979 August 14, 1979 Complete to Mattagami| August 14, 1987
15 YA 47162 August 1, 1979 August 14, 1979 Complete to Mattagami| January 4, 1987
16 YA 47163 August 1, 1979 August 14, 1979 Complete to Mattagami| August 14, 1987
17- 20 YA 47164-67 August 1, 1979 August 14, 1979 Complete to Mattagami| January 4, 1987
21- 24 YA 17600-03 September 7, 1979 September 10, 1979 Complete to Noranda September 10, 1987
25- 28 YA 47168-71 August 1, 1971 August 14, 1979 Complete to Mattagami; dJanuary 4, 1987
29~ 30 YA 50039-40 June 2, 1980 June 11, 1980 Complete to Mattagami| January 4, 1986
31- 36 YA 47172-77 July 31, 1979 August 14, 1979 Complete to Noranda January 4, 1987
137- 38 YA 47574-76 September 7, 1979 September 10, 1979 Complete to Noranda September 10, 1987.
39- 46 YA 47265-72 August 17, 1979 - N/A Complete to Noranda September 4, 1987
47- 48 YA 47577-78 September 7, 1979 September 10, 1979 Complete to Noranda September 10, 1987
[gg- 56 YA 47273-80 August 24, 1979 N/A Complete to Noranda September 4, 1987
*21- 62 YA 47643-48 September 16, 1979 September 18, 1979 Lapsed Lapsed

163-106 YA 50041-84 June 2, 1980 June 171, 1980 Complete to Mattagami| January 4, 1983
07-108 YA 50085-86 June 2, 1980 June 11, 1980 Complete to Mattagami| January 4, 1985




travelied down the Chandindu River valley but apparently did not reach the
Tintina Trench. Glacial drift mantles the lower slopes in the area up to
3,500 ft. (1,070 metres), however all of the MARN claims are above this
elevation, ranging from 4,100 ft. to 6,600 ft. (1,250 to 2,000 metres).

1-4: Procedure

Work on the MARN claims in 1981 was conducted from May 29 to Sept. 22
and consisted primarily of a BQ diamond drilling program conducted for the
company- by Drilcor Industries Ltd. of Vancouver, B.C. A Bell 206B helicopter,
under contract from Buffa]o Airways Ltd. of Ft. Smith, N.W.T., was stationed
on the property during the dritling program, Several geologists, including
the author, were also stationed on the property at various times to
supervise the drilling. Mr. Bill Howard was on duty frdm May 31 to June 14
at which time he was replaced by Mr. Paul Wagner, who remained on site until
drilling was temporarily suspended on July 21st. Unfortunately both these
gentlemen made several mistakes regarding the termination depth of drill holes.
The author supervised the program directly from its resumption on August 13
to its closure on September 22. |

Drill site preparation was undertaken in late May and early August by
crews from McCrory Holding Ltd. of Whitehorse, Yukon. A large amount of
blasting was required on most sites due to the steepness and instability of
the boulder covered sTope. In the Mini-Grid area (Figure 2) the slope ranges
from 30° to 45° and boulders up to 30m® are quite éommon.

Much of the Mini-Grid was re-surveyed and re-picketed by the author
and his assistant (K. Tomlinson) after which an elevation survey was conducted

using a GDD electronic level. From this data, a detailed contour map of the



Mini-Grid was produced (Figure 4).
The author also conducted several days of geological mapping and
sampling in the areas between Mineral Gully and the Mini-Grid. The results

are presented on the revised geological map (Map 1).



CHAPTER TWO: GENERAL GEOQLOGY

The MARN claims cover the contact between a Cretaceous, monzonite
intrusion - the Mt. Brenner Stock - and four, east to southeast dipping
sedimentary units: a Devono-Mississippian black clastic unit; the Ordovician-
Silurian Road River Formation; the Permian Tahkandit Limestone and a “Jurassic
Schist” unit (Table 2). These units have been previously described (Biczok,
1980; Biczok and Kemp, 1980) and therefore this chapter offers only a few
new observations. Petrographic descriptions of drill core samples are
presented in Appendix Two.

During the month of September the author spent several days mapping
the geology of the ridge between Mineral Gully and the Mini-Grid as well as
the ridge to the west of Mineral Gully. The data is illustrated on Map 1.
From what is evident along the west side of the ridge, it appears that the
diorite sill, extending to the northwest from the Mt. Brenner stock, has an
irregular "double rib" outline in cross-section (Figure 5). There appears
to be two thick dyke-1ike "ribs" trending northwest-southeast along the
northern and southern margins of the'sill. These are visible in cfoss-section
a]onj the ridge where it is evident that they are considerably thicker than
the rest of the si11 and one extends considerably further to the northwest
along a subsidiary ridge. These "ribs" quickly thin outwards until the sill
disappears 200-300m away. The sill also thins somewhat in the centre of
the sill, between the "ribs". In this area the sill is studded with numerous
large xenoliths and rafts of Jurassic Schist and Tahkandit Limestone. These
rafts are up to 100m Tong and several are skarnified. The 225m long block of
iimestone which was the target of drill hole M-80-5B may also be one of these
rafts. Analytical results of samples collected from the skarnified rafts are

presented in Chapter 4.
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TABLE TWO: TABLE OF FORMATIONS
Era Period Formation Lithology
Mid- Tombstone and Brenner Diorite, Syenite and
Cretaceous Batholiths Monzonite
Lower Keno Hill Quartzite Orthoquartzite
MESOZOIC Cretaceous :
Jurassic "Lower Jurassic Quartzite with minor
Schist" black graphitic slates
Permian Tahkandit Formation Limestone with minor
interbedded quartzite
. congomerate
Devono- DMsc Quartzite, slate,
PALEOZOIC Mississippian shale, chert, minor
conglomerate
Ordovician and Road River Formation Chert and argillite
Silurian
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During the summer of 1980, Dr. 'D. Temﬁelman-K]uit, resident geologist
at Whitehorse, visited the property for one day and examined the local
stratigraphy. Dr. Tempelman-Kiuit has spent many years studying the geology
of the Yukon, including the Tombstone area. In his opinion, the formation
directly underlying the Tahkandit Limestone is not the Ordovician-Silurian
Road River Formation, but rather a Devono-Mississippian formation (DMsc).
There is no local name for such a formation but it may be roughly equivalent
to the Canol or Imperial formations. This formation has been previously
mapped by Dr. Tempeiman-Kluit (1969) and by L. Green {1972) as the Road River
Formation. However, as pointed out in previous assessment reports, the strata
do not correspond to the general description of the Road River Formation
(a basinal sequence of black chert, cherty shales, etc.) Instead, it is
a coarser clastic unit consisting of argillaceous quartzite, shale and a poly-
mictic conglomerate/breccia. The conglomerate unit is about 10m thick and
consists of 70% angular to sub-rounded fragments of quartzite, sandstone,
shale and minor chert. The matrix is fine-grained, argillaceous and
generally much more mafic than the fragments. There are no such members
known within the Road.River Formation. - During the 1982 season an attempt
will be made to collect fossils from these strata with which to date the
formations. Until then, we have tentatively re-assigned them to the black

clastic sequence of the Devono-Mississippian.
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CHAPTER THREE: DIAMOND DRILLING

3-1: Introduction

During the 1981 program a total of 998.1m of BQ diamond driiling was
completed in 17 holes. Drilling was concentrated along the southern and
northern margins of the diorite sill (Mineral Gully and Mini-Grid areas
respectively) in an effort to trace skarn mineralization extending beneath
fhe sill. High to Tow grade skarn mineralization in the Tahkandit Limestone
is exposed in outcrop and trenches along both margins of the si11 and occurs
in several zones within, and adjacent to, the limestone as it dips beneath
the sill. Data regarding each hole is summarized in Table Three, detailed
1095 are presented in Appendix One and individual sections are included in
pockets at the end of the report. Following is a brief description of the

purpose and results of each hole.

3-2: Drill Hole Purposes and Results

o S - B i = ——

Due to the freezing conditions in 1980 this hole (M-80-8) was pre-
maturely suspended at a depth of 47.85m. 1In 1981 it was deepened to 61.6m.
The hole penetrated the biotite diorite sill1 to a depth of 13.41m, Jurassic
Schist from 13.41 to 35.66m, Tahkandit Limestone from 35.66 to 59.70m and a
biotite diorite-dyke from 59.70 io 61.60m. The limestone is cut by a major
dyke/sil1l1 from 51.20 to 56.40m which has produced extensive alteration {mainly

carbonatization) along its margins.



TABLE THREE: 1981 DIAMOND DRILL SUMMARY

Hole Number
M-81- 8D

M-81- 9
M-81-10
M-81-11
M-81-12
.3-31-13
M-81-14
M-~81-15
M-81-16
M-81-17

M-81-18

Co-ordinates

15,880N
10,383E

14,630N

10,425E

15,880N
10,383E

15,880N
10,383E

15,974N
10,407E

15,97aN
10,407E

15,995N
10,359E

15,175N
10,250E

15,175N
10,250t

15,175N
10,250E

15,175N
10,250E

Bearing

213°

160°

012°

012°

012°

038°

038°

006°

088°

Dip Casing Depth(m) Rock Drilled(m) Total Drilled(m)

-70°

-90°

-45°

-90°

-80°

-550

-80°

-65°

20.42
1.62
2.44

-2.13
2.44
2,13
2,13
1.52
1.Zé

4.27

13.75

121

65.

46

47

44

a4

63.

71

48.

38.

.62

54

.02
.25
.80
.50
717

.78

38

40

13

142

67

48,

43,

47.

46

65

73.

49

42

75

.04

.06

46

38

24

.62

.84

30

.60

.67

Remarks

Completion of Hole M-80-8.

Terminated due to caving.

Terminated due to falling
rocks and pad degeneration,

fa—
=~



TABLE THREE:

1981 DIAMOND DRILL SUMMARY (Con't.)

Hole Number

;M—B1-19
 We81-20

M-81-21
M-81-22
M-81-23

M-81-24

Co-ordinates

15, 880N
10,383€

15,924N
10,368E

15,924N
10,368E

15,924N
10,368E

15,924N
10,368E

15,852N
10,413t

| TOTALS FOR DRILL PERIOD

Bearing

012°

010°

002°

002°

Dip
-45°

Casing Depth(m)

1.52
1.22
1,22
2.13

6.10

Rock Drilled(m)

28.05

69.54

42.21

64.93

85.34

48.92

944.79

Total Drilled(m)
29.57

70.76

43.43

67.06

91.44

_50.90

999.13

Remarks

Attempted re-drilling of hoi:
11. Stopped due to rock
slides. 1
Terminated due to broken rod:
in hole.

Terminated due to broken rod:
in hole.

Terminated due to broken rod:
in hole.

Terminated due to drill
breakdown.




M-81-9, Location: 14,630N; 10,425E, Bearing: 160°, Dip: -80° 16

v Sl e RS g e P ke e e i o o e B o e o e b

This hole was drilled from the northern corner of Lake Scoville in an
attempt to penetrate the Tahkandit Limestone beneath the diorite sill.and
adjacent to the margin of the Mt. Brenner Stock. Previous drill holes
(M-80-1 and M-80-4) had indicated that the limestone should lie ;t a depth
of about 600 ft. in this area (Figure 6). Unfortunately the hole was stopped
by Mr. Howard at a depth of 466 ft. while it was still in the diorite sill.
There were no signes that the botﬁom of the sill was close by (eg. numerous
xenoliths, skarn veiﬁs, etc.) however these features are not always present.

This hole may be re-drilled in the future.

- — - e i AR A e e A e e e B - ————

This hole was spotted in order to delineate the extent of moderate
skarn mineralization discovered from the same site last year in holes M-80-6,
M-80-7 and M-80-8 *(Figure 4). It intersected biotite diorite to a depth of
9.53m, Jurassic Schist to 32.00m and relatively barren Tahkandit Limestone
from-32.00 to 41.70m. The Tahkandit consists of approximately 30% clean,
fine-grained quartzite and 70% weakly skarnified Timestone.
Mineralization in the limestone is virtually non-existent with only
minor pyrite present. All elements of interest returned values close to,

or below, the detection 1imits.

M-81-11, Location: 15,880N; 10,383E, Bearing: 012°, Dip: -45°

e s o ——— e e L -

This hole was spotted from the same location as hole 10 and with
the same purpose - to delineate mineralization identified in holes M-80-6
to M-80-8. It intersected biotite diorite to a depth of 12.80m, Juréssic
Schist from 12.80 to 30.92m, Tahkandit Limestone from 31.39 to 44.20m and
DMsc(?) from 44.20 to the end of the hole at 48.46m (Figure 7). A thin
diorite dyke, sheared and quite friable, separates the Jurassic Schist from

the Tahkandit. We had hope to drill to a greater depth in this hole but
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Hole 12 was qutted in an effort to delineate the skarn zone to the
north of holes 6 t0 11. We had hoped to set-up near the centre of the very
strong magnetic anomaly in this area, however, due to the terraiﬁ conditions,
this was not possible. The hole was qutted about 20m north of the anomaly.
It intersected the basal chert pebble conglomerate member of the Tahkgndit
Limestone from 0.61m to 4.88m and the DMsc(?) from there to the end of the
hole at 49.38m. The cong]omérate unit consisted of 60-80% sub to well-
rounded chert pebbles in a silicified matrix. Minor carbonate occurs within
the matrix and minor pyrife is disseminated throughout. The DMsc{?) Formation
consists of an upper biotite pofphyrob]astic calcareous quartzite member
from 4.88 to 10.67/m followed by a sequence of migmatitic metasediments
(quartzite) with multidirectional bands of biotite-garnet. Below this the
strata are more consistent with well-defined bedding.

No mineralization was encountered anywhere in the hole.

M-81-13, Location: _15,974N; 10,407E, Bearing: 012°, Dip: -45°

i s S T e " T - O S e e Gy —— . e - - - —

This aﬁgle hole was drilled from the same location as hoTé 12. Its
completion was conditioﬁal upon the results of hole 12, and since that hole
was barren, hole 13 should not have been drilled.

Hole 13 intersected:Tahkandit Limestone (chert pebble conglomerate)
from 1.52 to 3.81m and DMsc(?) from 3.81 to 47.24m. The same members

developed within the DMsc(?) in hole 12 were present in hole 13.
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The upper members (biotite porphyroblastic calcareous quartzite and migmatitic
metasediment) are largely metamorphic/metasomatic in nature. Their contacts

however, remain subparallel to the Tahkandit-DMsc(?) contact (Figure 8).

Like holes 12 and 13, hole 14 was spotted in order to define the
extent of mineralization to the north of holes 6 to 11. It intersected the
entire Tahkandit formation from 5.79 to 26.82m. This is overlain by
Jurassic Schist from 1.52 to 5.79m which is cut by several thin diorite
dykes, and underlain by DMsc(?) from 26.82 to the end of the hole at 46.63m.

The Jurassic Schist interval was about 50% fault rubble. Although
the Tahkandit is appreciably skarnified there are few sulphides present and
metal values were virtually nil. The DMsc(?) strata is a fairly homogeneous

sequence of quartzite and shale which is also barren.

Holes M-81-15 to M-81-18 were all spotted from the same location, a
pad constructed by the author and assistants on the steep rock face above the
skarn showings in Mineral Gully. The holes were angled to intersect the

Tahkandit beneath the overlying sill. |

Hole 15 reached bedrock at a depth of 3.65m and penetrated the
Jurassic Schist from there to 24.46m. The Tahkandit Limestone was intersected
from 24.46m to the end of the hole at 65.84m. The limestone is considerably
thicker in this area than in the Mini-Grid area - at least 41m versus 14m -
and this created some problems. The drill geologist at the time (P. Wagner)

had difficulty in recognizing the Limestone-DMsc(?) contact - compounded by
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the unexpected thickness of limestone - and holes 15 to 17 were stopped
without passing through the limestone into the DMsc(?) strata.

Generally the upper portion of the limestone in holes 15‘to 17 is
skarnified to a dark green actinolite-diopside skarn. It consists of 96-97%
fine-grained diopside, 1.5-2.0% actinolite, 0.5-1.0% scapolite and trace
amounts of hornblende, quartz, calcite, sphene and pyrite (Appendix 2). The
skarn is remarkably homogeneous, massive, hard and quite competent. In
hole 15 it occurs from a depth of 24.46m (the top of the limestone) to 47.03m
and is cut by a distinctive white gyenite dyke from 26.52 to 36.%6m. This
dyke occurs in hole 17 and possibly 16 as well, and may have had some
influence on the formation of the skarn (Figures 8 and ?).

The syenite is generally light grey-white in color, fine to medium-
grained and contains 5-7% biotitethornblende, trace quartz and rare
K-fe]dspaf phenocrysts up to lcm in length with the remainder being largely
anhedral to subhedral feldspar grains. No sulphides or other mineralization
were encountered iﬁ the dyke.

The actinolite-diopside skarn occurs above and below the syenite
dyke to a depth of 47.03m. Below this the limestone consists of a fine-
grained, marble, genefa11y white in color but varying from beige to 1ight grey
to grey-green. Skarn zones are rare and, like the rest of this marble section,
they are barren. :

The only mineralization encountered occurs within the actinolite-
diopside skarn near the lower margin of the syenite dyke. It consists of
massive pyrrhotite and pyfite in bands up to 20cm wide with trace amounts

of chalcopyrite and scheelite.
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This hole intersected the Jurassic Schist from a depth of 3.90m to
42.67m and the Tahkandit Limestone from 42.67m to the end of the hole at
73.30m. Biotite diorite was intersected from 0.30m to 3.90m and'may be
a narrow dyke cutting the schist.

As in hole 15, the upper portion of the limestone (42.67-64.15m)
consists of green actinolite-diopside skarn and is followed by white.marble.
The only dyke present occurs from 36.10 to 38.48m within the Jurassic
Schist. Although it is described as biotite-hornblende diorite, it has
been highly altered (hydrothermally)} and may be the contaminated extension
of the syenite dyke encountered in holes 15 and 17 (Figures 9 and 10).

No mineralization was discovered in this hole.

e i L e B e e e A B e o e o e e T S W YT - e S

Hole 17 benetrated biotite diorite to a depth of 2.3m, the Jurassic
Schist from 2.3 fo 22.1m and the Tahkandit Limestone from 22.1 to the end of
the hole at 49.6m. The white syenite dyke cuts tﬁe Timestone from 24.3 to
30.9m and is again flanked by actinolite-diopside skarn zones (22.1 to 24.3m
and 30.9 to 40;2m). - The white m;rbIB zone extends from 40.2 to 49.6m, the
- end of the hole.
Mineralization in this ho]e is virtually non-existent. Gold is only

s1lightly enriched and only one significant tungsten value (900 ppm) was
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encountered. Copper and silver levels are all very low. Only trace amounts

of pyrrhotite, pyrite and scheelite were visible in the core.

- T Y P g A e P e - O S T e TS g O e - -

This hole penetrated Jurassic Schist from 4.27 to 39.32m and the
syenite dyke from 39.32 to the end of the hole at 42.67m. Unfortunately we
were forced to terminate drilling at this point due to rockslides and

degeneration of the drill pad. No mineralization was encountered in the hole.
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After reviewing the resﬁ]ts of holes 10 and 11 we decided to attempt
to re-drill hole 11 to a greater depth. Hole 11 was terminated somewhat
premafure]y due to caving.

Hole 19 penetrated diorite to a depth of 12.80m and Jurassic Schist
from there to the end of the hole at 29.57m. We were forced to suspend

drilling at that point due to rockslides.
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Holes 20 to 23 were all drilled from the same set-up on the Mini-
grid (Figure 4). This set;up is about mid-way between the locations of
holes 6 to 11 and 14, and was spotted in an effort to define the northern
boundary of the mineraiizatidn.

"Hole M-81-20 penetrated biotite diorite to a depth of 17.28m, Jurassic
Schist from 17.28 to 38.70m, Tahkandit Limestone from 38.70 to 50.70m and
DMsc(?) strata from 57.55 to 70.76m, the end of the hole. A thick biotite

diorite dyke occurs between 50.70 and 57.50m, separating the Tahkandit and



DMsc(?) formations. A small biotite diorite dyke cuts the Jurassic Schist
from 28.04 to 29.47m and has generated a narrow skarn zone in the adjacent
schist. From 27.89 to 28.04m a light green skarn containing approximately
50% actinolite/diopside, 40-45% quartztfeldspar, 3-4% pyrrhotité an& minor
chalcopyrite is developed. The only noticeable metal enrichment occurs

- in the copper content which reaches 0.17% over 0.15m.

The Tahkandit Limestone is generally a barren, fine-grained

- crystalline white marble with interbeds of very clean quaftzite. Only minor
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skarnification is present, this in the lower section of the 1imestone adjacent

to the biotite diorite dyke. This is a banded to mottled grey-green,

actinolite-rich skarn with short intervals of up to 15% Po.
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Hole 21 intersected the biotite diorite sil) to a depth of 17.4m,
Jurassic Schist from 17.4 to 28.66m, Tahkandit Limestone from 28.66 to
43.13m and strata which are probably DMsc{?) from 43.13 to tﬁe end of the
hole at 43.43m. Again, a biotite diorite dyke cuts the Tahkandit (from
25.96-31.35m). A major shear zone from 22.25 to 29.56m cuts the dyke, the
Tahkandit and the dJurassic Schist. The ihtense alteration along this zone,
and the very friable nature of the core recovered, make it difficult to
lcoate the schist-limestone contact. - 1t has been drawn at a depth of
28.66m due to a change in the color and texture of the mud and rubble
recovered. From 28.96 to 31.36m the limestone is cut by a diorite dyke,
however there is no skarn deveioped immediately adjacent to this dyke.
Another, much thinner, dyke cuts the limestone from 32.08 to 32.69m and is

probably an offshoot of the larger dyke above it.
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After passing through the basal chert pebble conglomerate ‘member
of the Tahkandit Limestone, the hole intersected an arkosic quartzite
(DMsc?) from 43.13 to 43.43m. Unfortunately we were forced to terminate

drilling when the rods broke off in the hole and could not be removed.
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This hole was essentially a re-drilling of hole 21 at a slightly
different bearing and dip. The geology of the two holes is essentially
the same {Appendix 1 and Figure 11) however, in this hole we managed to
drill 23m into the DMsc(?) strata before the drillers snapped off the
rods, again forcing termination of the hole. The DMsc(?) formation is
quite heterogeneous, ranging from the typical upper member of biotite
porphyroblastic calcareous quartzite to polymictic conglomerate and a

variety of clean to argillaceous, thinly bedded quartzites.
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Hole 23 passed through the biotite diorite sill to a depth of 16.60m,
Jurassic Schist from 16.60 to 34.14m, Tahkandit Limestone from 34.14 to 47.76m,
DMsc(?) strata from 47.76 to 69.80m and biotite diorite from 69.80 to 91.44m.
The major diorite dyke encountered previously in holes 20 to 22, cuts the
limestone from 37.68 to 43.28m.

The entire Timestone section is very friable and highly altered.
Hematization and green clay alteration are common and locally intense.

Although there are indications of local shearing, this is a relatively minor

feature. The majority of the alteration appears to be hydrothermal in origin.
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The underlying DMsc{?) strata is again quite variable ranging from
an upper, recrystallized, argillaceous quartzite (probably an altered
biotite porphyroblastic calcareous quartzite) to a migmatitic quartzite-
shale sequence to the more typical homogeneous, grey, argillaceous guartzite.
The last 21m of the hole, from 69.80 to 91.44m, encountered a biotite
diorite dyke/sill. It is a fairly distinctive unit characterized by white,
10cm patches of plagioclase which are devoid of any mafic minerals. It

resembles somewhat the diorite encountered in the bottom of hole 10.
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This hole was spotted in an effort to define the southern extent of
the mineralized zone encountered a short distance to the north in the
trenches and to the northwest in holes 6 to 11 and 20 to 23. It intersected
Jurassic Schist to a depth of 12.19m, Tahkandit Limestone from 12.19 to 29.11m
and diorite from 29.11 to the end of the hole at 50.90m. The diorite sill
overlying most of the other drill hole Tocations on the Mini-Grid was not
present at this site. The limestone is again cut by a fairly thick dyke/sill,
from 23.65 to 27.58m but overall it is quite hard and competent with only

very minor shearing and minor skarnification.



STATEMENT OF COSTS

Drilling Contractor Charges:

Helicopter Charges:

Buffalo 206B: 336.95 hours x $ 345/hour
Buffalo Hiller 12E: 2.10 hours x $ 200/hour
Canwest 500D: 47.30 hours x $ 400/hour
TNTA 500D & 206B: 20.60 hours x $ 465/hour
TNTA 204B: 2.90 hours
Wages:
J. Biczok: 115 days x $ 68.20/day
P. Wagner: 30 days x $ 75.00/day
W. Howard: 15 days x $ 75.00/day
Propane:

Fuel (White Pass):

Radio Rental:

Equipment Rental (electronic level):

Trenching Contractor:

TOTAL COSTS

$ 245,000.00

116,247.75
420.00
18,920.00
9,579.00
2,730.00

7.,845.00
2,250.00
1,125.00
1,989.49
16,407.44
1,697.20
1,544.00

25,720.09

$ 451,474.97




CERTIFICATE

I, John Biczek, of Edmonton, Province of Alberta, do hereby
certify that: N

1. I am a geologist residing at #5, 10556 - 80 Avenue,
Edmonton, Province of Alberta.

2. 1 am a graduate of Lakehead University, Ontario
with 2 H. B.Sc. (1976) in geology and am presently
completing an M.Sc. at the University of Manitoba,
Winnipeg.

3. T have been practising my profession'since ]973 and
am at present Eproratioﬁ'Geo1ogist with Mattagami
Lake Exploration Limited in Edmonton.

4. T was party chief for the crew that conducted the
work in this report and the report is correct.to

the best of my knowledge and ability.

Dated: lij] Hlj'n‘ 193! L

John Biczok}iﬂ. B.Sc. J
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-~ {calcaraous) Quartzite
1 —
4% 20m ROAD RIVER FORMATION ¢(1}
48, 20-44,.50m: _Greenish-orey, very Arqilloceous Quartzite,
- H t2{te -
locally 10} = ¢ Arail
A8 E L E

i d -]




VATTAGEMI LAKE MINES LINITED -~ EXPLORATION DIVISION - DIAMONS DRILL HOLE RECORD

FUOFERTY MARN LATITURE 15,9745 STARTED  Juna 26, 1981
ROl HG. K-B1-12 oerartTuRE  10,407E FIRISHED  June 29, 1981
BLAk NG vertical ELEVATION 1,852m LENGTH 49.38m
L COLLAR .00F $ECTION LOGGEb BY J. Biczok b P. Wagner
_FOOTACE ! DEICRIPYION b
trem Ta MinsraHyerien
O O.6Im _ TOVERAURDEN .

2.60e ° 4.B8a" " TAMKANDIT LIMESTONE™ ™" "
LTI ARGt ed EhéHjabbTeConglamriEE WAL FENRE YT TR T §FRAEer
LT Th::?'l',c_ll;_,f;_grsﬂr s111ci¥{ed, minor pyrite dissesinatad throughout, Ho
evfdence of be

1.6Em_ ! 4538 IRDAD'El'iER-FD#HA'TlM!?FMscI?I

ce_of bedding or size_gradation In cVasts, Pebbles 60-B0I of unit, sub
to well-rounded, miner carbonate in uirii; No vis{ble mineralization,

---*-

- __..___._._._rﬂﬂlt:_quhmﬁl'ia"tli’ﬁlcmquuumzmu_ﬁnuummwl;w-

ey phyroblagts to 3, no_orieptation of the biorite,
- | .34~ 6.71m: 2mn_Tongd tudinal vein, hesatitic.
——— : | 6,71-10,67m; _Minor bedd{ core axis,
- 10.87+17.220; sediment. _Fine to medium-grained. clean
— . —Quartzite with biotite and garnet {n multfdfrectional bands,
U | 12.22:49 . 36m: _Beds are well-defined, 23-45* to core axis, up o Scm thick,
3 1solated hyrite syes pecue sporadically, At 56.5@, finse
e e 1 grainsd_dark_to_medium_grey metasedjment... Poorly developsd
. : 1 bedding,.m Ny .
]
—— — . 49.38m___JEND OF NOLE
- [l
e m—— |
- M
et et amm e e ———— e - - :
LTl on L T T T T e
T 1
R i I
-t ees -7 41
- e o
T R — —_ ) "
T D e

e it L S ——— et >

e ‘"'""""'1"""" e ne —mrame

. — - — -




YATYRGAVI LARE MINES LIMITED - EXPLGRATION DIVISION = DIAMOND DRILL WOLE AECORD

PRLEEATY o . LATITUDE 15 g74n STARTED  Juna 29, 198)

TUICC N YT I DEPARTURE 14 anjE PIKBNED  Jyly §, 1981

Seebme 02! ELEVATION | g52m LINGTH  47.94m

DIF-LOLLAR  _g5¢ JECTION LOCCEZO BY Jonn Biczok § Pau) Wagner
T Al C stichiPTioN sisarasssies

L ‘D.Tmmiﬁiﬁfﬂ N

0% ' 1.5 ] 10VITE DIORITE

-__:"_:’_ T I:;I;:ﬂ:e, “medium-grained, equigranular biatite dlo gg, Trace fine-grained

Vs T TTTaeeC rmuumf‘flnm‘m‘r
oo o ‘Ban]_gheruehb'le_qggg}me' e with ¥ sud to wel] rounded pebblas, pre-

o ominantly chert_in_composition but a)so minor shais and quartiite pebbies,
e .'_'_".._'.f.".-.jgebbm l¥e \gu.;miﬁmiwmmr“ﬂnfﬁm

e e .__.._._._d'mu Jcm_in diameter and ave silicified but there is some remnant carbonate
' (do)omite). Rare. very fine ora

U S ined. pyrite.
3By 24n - A0AD RIVER FORNATION{ZL DMSc (3]
3.81="§.3m: _Bioti

atite Porphyroblastic Calcareous Quartzite. Hed{us-grained
bigtite distributed thraughout a_fine-grained matriy of quartz
e i e nd e - e A0 fB)SpAE,_ Biotite . grains _are up to 2mn acrnss anddeciease

l!Lﬁ:e_muds e.of the unit. Trace garnsts and minar
R @ﬂw- mtiriumiuu- zite,.. rreqular, contorted b
i 2 [ fe)sic_mobilfzate numz.t.telﬂmr...ninmmuuinﬁm
e et m..na.t erous resistate han
ﬁ“ 8 to the_core, _Isolated pyrite eyes,

T T __,1_,20-13 nm.&rsﬂ cgnnz_numma._.mn_minao. poorly. developed heddipal —
] e e e m i ewmmnm ib high angles_to the core_axis._.locally.sheared, disseminated
.Yritr throughout, _ _ ...

- le.C-20.8im: _Shearad Rlack Shale._ Peoriy bedded, frequent.quartr vains J2wm_ ]
emme + e Mide_at 60-BD° to the core Axis ‘

[ -—‘ll-?-'m——lﬂg..m

—_ e m——




PAYTAGANE LAKE MIMES LIMITED - EXPLORATION DIVISION =~ DIAMOND D&WL WOLE RMECORD

PhuPLATY PAR" LaATITUDE ‘s.ggsa STANTED July l. I’B‘

niul nG. H-Bl N PEPARTURE 1g 3508 FINISHED Sﬁy 2, 1881
s —— .

Mk Ing vertical

pirecoLak  -80°

ELEVATION 1,900m

LENGTH 46.63m

LAECTION vocerp py V. Biczok 4 P, Magner
NP YPR Sl re l‘ BEICRIPTION %
Om ! 1.52m _ RYERBURDER Wiasralination
. i
L3za

_ 5.7 uuussw“ SEHIST

cite dyies 1

- '..".'___.LF Ine-grained, yery_homogeneous, grev Quarfzites trace py

v e e —throyghout. Approximately pa)
—

£.09m . 26,82

ess than_0.3m wide,

rite disseminated
eral thin Biotite

;mmmr LIMESTONE

e ] 5.79- 6,91 _Eine-grained, \ight_oreen. friable. skarnifisd iimestond,
zainly acting ma._ﬂimumn_!ﬂnm‘_effguﬁn

—pe-- —probahly ces
. — —Strongly

..... —  £.91- 7.21m:_Shear Zone_  Rrown, hema ite
e - : 1.2}- 8,38m; _Fine-arained homogenso tite
e — ! coatipg ey
S : —parallel to cora axis,

ONENG —— S i Biotite Porphyroblastic Calcarsous Duartzits.  Approxigately

- 7% Biotits porphyrohlasts to 5Sem in an aphanitic, grey,

s1liceous_groundmass; .massive. _White Jimestons from 10,36 to
10.620. Eriable, {rregular eattled texty
—strongly

re. effecyacces

ervesces

_u.anmm_uwe.shma“ﬁ

Y an "h"viWi'!nﬂ‘“.”ﬁ?, e Ry

H Frequently rubble zones ¥rom shears
T5TR5-19.51ar _Braown Skarn/Limestone RubbTe, ~Both Brown, hHeRatized CATGOWItE
rubbYe and sand and, very friable, browh- ¢ Timestone,
BNt 1 1 13 11 T E{ght green friaﬁﬁllﬁmestone. Very $ThYTAr to fi7st Timestone.
o “Fine-grained, {risbie, atmolt chalky Tn appedrance,
T 71558040 Al Bregn-browr, Sheared_ §kl . Friable, very freguen:h shearudL

"estensive nmtizatign,

" snears., Prépably ni

-

—ed 38-26,82m;

<+ w— e -

“but_difficy 3
thert Pe
aog'qufggﬁgu d

3at}

W-. bt is wvite f mhluu_:uhmlml )
jon of the matr}

abundlm. ra hite/serpentine

ercentage of fine grained ll‘._th Tite 1
shea
rate, spproximatel

m._mnm_ﬁ&t_n-

— e e —

- m At ———— |

R ————— A ) T 8 et B e




MLV, EXPLORATION DLVISION, D.0.K, RECORD

FOOTAGE
L) Ts

BRECRIPTION

g Lhe A.£5m

46.5.3m




WATTAGAMI LAKE MIMES LIMITED - EXPLORATION DIVISION - DIANMOND DRILL HbLE RECORD

h'”_.l.‘ _BeR LATITUDE 15,1150 STARTED July 10, 1981
..'u_-[—.‘. _H'El:.ls DEFARTURE lo_lzio-: FINHRED l]u]y ‘Z. 1981
..[.llu(. 038" ELEVAYION 1,.680m LANGTH 65.84m
DIP-COLLAR _m. SECTION LOGGED BY Biczok & P “‘l!"'
t
Fiam ’eni':ﬁ!“ T PEICRIPTION mnuﬁnun
o, . aﬁs_g_a__IGVERBURDEN o

3650 _f:' 24468 | JURASSIC SCHIST™

o !Fine 16 medium-grained, gre¥ At[gﬂllceous uartzTEe. Fractured, minor shiear-
rox

[ T¥ng, Some veining at approximately X0* to core axjs, Minor biotite and very
o T T T finely_disSeminated pyrite veins. "Fractures coversd with hematite STRTAing.
. C - 1o distarnable bedding, Gradational contact with Tahkandit Limestone,
24.46m 7 17 T65.04m_ i TAHKANDTT CIMESTONE
S 24.46-26.52n: _Dark_green, very fine-grained; Actinolite/Diopside L1mes tone -
o Skarn. _Pyrite>pyrrhotitésschaleopyrite. Sections are elther
T/ very Tine-grained and | y minerslized with d'ls-
o ! semindted ve]. No scheelite, Some
. i grap ) 3
— Zi.i?.-lﬁ..&ﬁm;__.isnsm.! HERTEE G ST
. - amye {ptiteshornble < d enocrysts £o
- R lm“rm_iumu_n- chedral feldspar with no visible sul-
U phides.
S 28.65-28.20: Fault Rubble
_____ —_— _34.98-35.13:__Fault Rubble
. e 136.96247 03m: Dark. greea.snrnlLimtnns._A_!mm_o.f_tumm:.._lL!r.u_ﬂn:
e e grained, hard dippside skarn; 2} fine to sedium-grained actin-
e e o)ite/diopside skarn in calcite, with trace scheelite,
e i m—— e ._____J’yrrhntiu»pyrner:hllcop.vdtuccu:_i:Lmﬂn_hands up_to
N |- % 16238 71im: Z:iina”%& 1§9.,2§ SFIE 3% Eﬂﬁ #&sl ‘mrapmte sﬁeil"_'Shui‘

T1s aporonimately AN-60° o CoFe aais. : A IB7T-38 BEM AR |
TooTTTe T TUTTU3-10gh panai of pyfraoticd vélns with vrice chdlcopyrites” " T ‘
3, B6Mm: ;cm mge cnci;.;.v:in ol 30% 11.0 core axis. R
T TITTTTTTIA3,97.44,04m7 Shear lone at o core” axiy,
T T T 44 pA-a4,50m;  Jone of 2-5mm actinolite crystals Ihfh"hnpeEl 1n_calcite
- e -———-—q 04-2 L—:ﬁlt i“xf ZCoﬁtTEt_u'fth ver -.:Tne- l"l'll\ed actinaiite T{mestone
T T unTt at 40" to core axis. PossTbly a shear. Trace magnetite.
o TT44,86-47703%; _ Fine-grained, hard green Skarn.  Weak shearing at_45% to core.
oot “""'41 _141.03°85.84m: _ White Mardle, f'adatlnnlrcoqn:t with green skarn, No visid
Ll B T L T e—
o A 1 1 a1 1 sy-qreen nor_be po B
T . u: umgﬁf;ﬁis 1o core ui;. Severaf"?ffterbe sdded Girey quartz-
. . P it ‘tl banas 0,61- o om uide armn-hgige interuls are often
TTTT T T T TTTHhotted with up to 25% 1-2m hematite “spots. HemAf{te perva- | _
) sive in other brown sections, Numerous <0.6m wide dongs of “[" T T T
. rc.nea celcite and » few Oreen diopﬂde rich se:nnns,_ qemnl]___‘__ ——

T o




MATTAGALI LARE MINES LUUTED - EXPLORATION DIVISION ~ DIAMOND DRILL HOLE RECORD

narun PARY watituse 15,1750

$TARTED

July 15, 1981

niet 0, M-81-17 pEpartTURE 10,250F FINISHED

July 16, 1981

Saking o0c* .

eLevation  1,680m LENGTH

49,60

pibcouran -8 SECTION

Logoep sy d. Biczok, P, Wagner

Lk L1 . DESCRIPTION

)

Minsrailraiien

Fann - Te
™ 0.9m | OVERBURDER

. 0n ___':__ilm:_'.’ mmg DIGAITE -

- A e =y

Tt\e un-grained, mssive. heterogensous, Up to 2% disgeminated pyrit, 2% pyrits _

T2 .:gp_'__‘j:gmr"‘. JURASS[L™SEHIST

— e w——— e a gy m—
'

Fine-qrained argillaceous quartzite. ODisseminated pyrite throughowt, winor
s ememem ____§Ein§s_ pyrite thre

Ji\c!te veining [at _30°-60""to the core_axi
e 6.68:_ Weakly’ s!lgtrgouh_mm.omrt ite,
ained arg

PR, " m——

R 16.6-31,6m: " Finre ta_very

—— e

te_porphyroblastic,

illaceous. weakly gyritic, Ouarfz.

—-— -—

—lte, Locally bi
mf.lm_ﬂemlx_wtmmmmmm
lings_to 4mm at BQ*

io coep axls

AT _4_9_.§m TAHKANDIT LIMESTONE

R L T L

Very_fine-grained.actinolite/diopside skarni€ied 1
o~ e Iwhite marble_zones, .Gansra }ly,pa e to duk.gmau.in.mln:_nl.th.smm

— e -—

¢ marble_z
ey ______.ﬂg rr_g%i un__;rlcu_chnj

— . Jlxms .m. 2em,

22,9-24,3m; Diopside-Act
23 nlor, minor pyrite eyes,

e, homogeneous, 1ipht to |

134430, 9m; ﬁfﬁbﬁniwk _Ep
-30, e, .. Eenerally_equisranular, fine to med
I srained. rare feldspar pheno::!sn._ia_glne_qrnneﬂ_mr.

. e = 4 eeme——— ——

e BSSimilazec Jimestone..

25,3-25,6m1 . Dykelet.of mafic_horobiende-biotite diarite, |
. .....29.5:30,9m: _Contsminated contdct zone._ Oiorite with minor

ifracsures. |

)

R LSS T
massiva._Some.. graphitic shear zpnes.

- - -

Diopstae/hctino)ite -Skarn.. Hard,_homogeneous, fine-grained and

PR 31,50
R -.veinlats tg lom

.. Shear .zoae_at_15° to rors axis with calcite/siderita:

wee on 38.1-3B.4m:. Shear.2one

LT e, §.40.2m: . .Transition_2one. . Green_skarn gradually changes.to A white s{lia

e e Ce0US. marhle or.Calcaretus quartzits

... T Iz :‘MLAS&,JaWMuMuMmMMMMM"-

el T GO RE

R

- a ——— e b
-— s s ma —

| a— e ——— =

- — i bt sy

| —— i e,

mm P




VATTAGAEN! LAKE MIKES

LIMITER - EXPLORATION DIViSION = DIAMORD DEILL HOLE RECORD

Fepy 2
pECPEATY _HRRN unm,b_s- 15,1750 STARTED July 15, 1981 Testons Tatrested ’.'.'..'.'.'.' Torivered Teviens ";;,"i
ASol #b. M-81-18 DEPANTIURE  10,250F FINISHED July 16, 1981 43m 70.0*

FlakinG osa* ELEvATION | ,6B0m LENGTH 42.6Mm .
BPCOLLAR -65* SECTION LoccEd oy J, Bicrok ‘I
FOOTaGE % SANPLE . FODTAGE __hthavs .
[T _"“‘iH DRIERIPTION Mlgsenlistlon NO, From Te Length - -
GF ¢ _4.2/m _  OVERBURDEW - N KR Ry R R pu
R ‘g__@z_._a_:'g:;j:auussu SCHIST™ T~ s Gt I S R N it e
1 N ! .
== e e 0011, 580: Relatively coarse for_ the Jurassig Schist, Medjum-grained, P i
Sl LT - ﬁqn_agr_cmasa_'tlmjhfnuy fotite [i.e. J0E1 ina = =1
R quartzite satrix, On oliation and_no bedding evident,
R . ____Some minor ghe matized fractures.
T 1T;56-21,95m: _ Shear Zone. Moderate shearing/fractures throughout most of
. - secifon,_Abundant_heeatizatign. red to brown colar throughou . -
T E!ing;r%n_n.is_imr uiar from 45° $o 0° to core axis, Ho suiphid
. p o visible —
ST 21795:39, 3287 Homegeneous , massiyn, fine-g —
. - o= 53 . \silﬁig;uin._nmuuulnMes._ -
: .32-42,67m;__Fine-grajned. white equigranular Biatite Syenite Dyke. Trac
_hornblend
T Wreme W OF WOLE
- - erminated due to falling rocks and pad degenscatian. . —
e ! JRIS—
D e e e m e
i ¢ e SUOSR SRS RS
.- : f
fem— i
- -
e, : !
P i i
A R . SRt RSN SRR WY IR A B
X 4 . R 1 AT VT DU ! N . o
.- v erem sl emema o A i e e . o bt ek TR R | ) £
e e e e ————————— A ———_ b e S b ———— B Tt TR IEE SCRE I ‘ E )




VATYAGRMI LAKE WMINES LIMITER - EXPLORATION DIVISION - DIAMGHD DRILL HOLE RECORD Poge 1)

or YEST

t“_ﬂ-l.!' . )!:'RN LATiTUDE 15,8800 ATARTRD July 16, 198} tastage Corioeren Faotage Ceirarred | Vastege { T

nort m0.  M-81-19 DEFaRTURE 15 393¢ FlusKes  auly 17, 1881 A

REaking 012* FLEvAYION | p7En LENGTH 20 £7g

— e —— — —

EbCOcLak  -45° SEcyion LOGGED 3Y ). Bicapk .

R £ A FYT DESCRIFTION L% SanrLE FOOTAGE ALSATS o
Fanm Misstalisniles NO From Ts Ly ™ *'*-’!

Te
W _1Z.50m “BIDYITE_RORNBLEDE DIGRITE {7
L .Fﬁ_sﬁ_l msfv':hugumcunmmems.umn diorite I I SR

3B T ke UORASSTE SERISY : : :
e e " --+—_-—.1—-...
- ;wuwmwsmwlmmwwmuL |
—_ T %gmﬂwmw_me +—
- Mith equant cryst S 2me atross, postihly copd

od.2ca

F e e e e ———

- R —

- Jrace pyrite - 1 p X 0m, trx
] D7 BB 28-80u: Minor Shearing 1n_the quarizite. fen iots oot 118 usiny. b~
e ---._....._._.Z&.&O:Z?Jlu_ﬂunt.zhunximwimummﬂjmm ;
T TS RO HOLE -
1

.- fole susbended due T falling rocks

— o -—

S I B

S e e —

! i
e -

e

‘.
o ey {m S——

- - — A iy i 14 T Sy g o o 1 LI ‘,' it e . :

T . e -—
) DTSRG S B ey (i
o em SR —— —
R - U . ~—
. —— -
. JER —
] ]
—_——— . . - —_— i
- T r——
- - . i L
o T i e I
o 1T o s e T ) 0 Jemen] LT { U Byvuny B
e e e - e i - — .] - i -:» PSR SR — - _.' e e — =
v e e eme e e e B e P P SRV Y . f R i TN ‘. ot m
— . - s - . T T n e o ek am et o o ——— T emme wa . P .. ' P ..' R H - l
. 13 ; ' ! »
i . 1




METTRGAM LAKE MINES LYWTED - EXPLORATION QIVISIGN - DIANBER DRILL HOLE RELGRE

teoriatr  IARN LATITUBE 15 ,924N s1an7Ep  August 24, 1981
niue we,  M-81-20 pepantune 10,368E Finishen  August 24, 1581
Maning Yertical ELgvaTion  1,877m LENGTH 70.76m
pir-couLak =90° SECYION tocoeo sy O, Biczok
T SEICHIPTION % h
Fism - sineralisniisn i
On . _ 0.6lm _ {OVERBURDEM
: i
0.6 777 12,26m  IBIOVIVE BIORITE
T Wedion-grained, equigranular, massive blotite diorfte. Contains 758 anhedral
R sqhhedraifgigti_tg partially aitered race quartz, minor K-Feldspar,
i rest 15 largely_plagioclase, Wo viy on,_ N major %ar Tones
. -1 “Irock 33 guite fresh and competent: §.Bn,  Fairly sharp coi-
] -,“._.1; . Ttact with the Jurastic Schist and ng. Contact at b1 to coral
V2na 7T T38.30n  JURASSIC SCHIST
o= {Generaliy.a very fine-grained, medivm grey, very Araiilscequs Quartzite,
—_— * Relatively massive with oo visibie bedding. Occasional fracture 1111095
! epidote, carbopite, e -70° .
\ 17.28-17.G6m:  Sadimentary Breccia member, Angulsr fragments of shale and
) “quartzita ip a variahle mateix of biotite and quartz,
. 21.03-21.64n:._Sheared Tane. Extensive hemat{zaticn and sminor Fa
— __carbonats_vaining along shears
S _ﬂn_g_____,H.BeEB.n!m:._Mtinnliu.s&wJ:MGMMnMM#M
- ‘ i ] pyrchoti
; A rontact of .4 dyke - :
- :_Fine to medium-g um- WINOT Py -
- Hne 2o B e Do e onate, “Troct o
- R , ~_to minar pyrite throughout,
srie TR Vow, L [AMERNDET LIMESTONE .

’ T T Gereraily o rarren..
edrteite, MarLle-w

C N D

Fine-grained, crystalline massive mrhie or g yery sle
aries from wnite.so oark grey_tn colar. Oply pinor sk

|1 o | R

Afication present

T T T ayeom:._ .. brapblte Band, 0.5cm thick 1
el _45,B0-80,70m;.. Baggﬁgﬁ:emmmmmm&mwfmm

T 43.30,43. 60m: - LAght green finasgrained Aczinolite Skarn cver 0,15, Mindrpg.
T AR.AD-48.P0m: Mottled green-grep ifs S
Sem.aver.2 in

|

um__\:m_lsumhlﬁbx_ln{-lﬂ-m—

v e e a ——— e p—

Je—— |

. ——— P A ——— . A A E———

- R




CATTAGEN! LAKE WMKES LIWTED ~ EXPLORATION DIWISIDN = DIANOND DRILL HOLE RECOAD

reLrEETS wvfau‘ _ LATITUOE 15,9240 ‘ "'“7""“"“ . _ hugyst 30, 1981
b az H-El-?l. . orrantunt  10,368E _| Fimisnep __August 3.
NRTTE o ELevation  1,877a _ LENGTH 43,43n
c.0.Corat =50° SECTION : LOGGED BY J. Biczok |
) 1O0TACE _‘_.______1 pESCAIPTION %
b‘; . : ; mlayralization
. Rand “""‘ i i h -

1.2x ' 77.4m " 'BIOTIVE-DIORITE

—1Fine_to wediun=gratned, ver hm’g‘gi’mws QU IOTATUTAT, Massive, Fare Schistq ~
T~~~ oié uenaliths to 2ce.” 20-253bistite, rest maialy piagiocTase. Wo visible
=TTt Tquantior silphides, Several quarti veins over the Tast 1.5m. Last 0. 15m 15
T Tquite_{FlabTe_and hematized,
[17.22=17.37m:_ friabYe, hematized dlorite adjacent to the contact witn the
Juragsic Schisf.

- - —

C m e e —

.y

Vg T 28,06  URASSICTSCHIST

A General Ty a_tine-grained, qrey to black guar Per_portion 1% VEry
- argiilaceous, approaching a ha composition, possibly due to
- metasomatism_from t [ altered and
. sheared rubble,

T 12.37-19.81; " Baked contact,  3chist a d to clay, hematite
. 1 . etg,, very 1'§i§§]§ fﬁ; i%? A sely,

PN 19:51-21,03n; Dark grev-black shale/ i oped beddy

e e ot 50-60__to =£am,
s —— phite, equ .

——— e — [21:03-22,25a; "Light grey Ouartzite, Generslly hemat! mod degre
U put_losal = du
——— to hematization.

T ar.ee T T 90EE T EAULY FONE

= m————

T T Miin)y.bhighly sheared grey quartzite rubble and Jucally. mwd.._M{nor. seconaary
carcondte veining and Gpen quarteyeins. tu.lch.. Core.recovery. 6Ua.to 100

ey
Lh e et ——————— e Sty

pver 1,4m. - - . e e ime—mr 1 e = ———-

Do TR 820,04 Ristive Diorite_Dyke,__Hignly snEared, fridble,
o . E&.na;znaﬁm.mlt.snuge.ani,hre:m.,_rnp 0.45m.15 intensely. pltered - _ |

LT ! mainly_to.hematized clay, hieck chlarite/ssepentine_and_minor

s b e Sl
. s ——— receiatl) consin . 111 - | L
. e 3cm..in.a_siliceous. matrix._ Lpst.0.3m is very friable hematitic
e e n . :umm.__lhis.u:unn.n.mhum.:huuu_nune.hmndit 1

e e e Limestone

. eem wme e emmr ar t hid e e = 4 bmiar e BEm S ema SRR S . -
b
IR

[Rp— oo m— o e o —— —— —

- e et aemmr e s AR S oeh B mmns --—._.-.......—--......‘.I o — S ———————

- e — s e o = e dmn e —-——

- . e e e et e e e cmemmmm 8 e e s s ¥ TR g e e—— -—




M.L.M. EXPLORATION DIVISION, B.D.M. RECORD

FOOTALGE

T

BESCRIPTION

e, hem

43.13m

TRHEANDIT LTMESTONE

U r mt’gjn uncer 2 Sop
fmt 00 zu.un-zgsam. Eenenl'li éht un!! !E Bﬂ; ii; §Ei§if‘ﬂi E'g 3 fine-

ained, medium green actinolite- karn with_sbundant ghalcopyrite

]dfst_i buted throwghout along vefnlets and micro-fractures,

78,96-31,36m: _Biotite Diorife. Sheared throunhoyt, extenfive clav ajterstion

ninor carbonate and tuartz velning,

26,86-30,.02m; Sheared apd friable diorite

ouartz yein,

hematite) diprits. Minor quartz yeing
30,69~ H H

lem. nyperous finecgrained veins: high clay, |

1.36-32,08m;  Hhite-qrey, very cleap Quartzite cut by 2 3cm wide vein with |

0% Cp
32,08~ :

and along fractupes,

1.89-33 B3m: Intense Skaen Zone. Ahundant actinalits and hematits, no |

33,83-30 O5m: _Fine-arained Quart2ite, Minor skarpif =

actinolite bands, Mo visible mineralization,

3¢ 50% Cp, Only trace Cp yisible plsewhers,

veinlets,

to the core

N9.92-A0,23m: _Grey Quartzite.

.e3-40.04m: _Fine-grained, hard green ska Topside>Actinalite). Trace Cpil
hrey auartz

1.15- 4'. 7m: Green skarn with chalcopyrits ys ;ﬂets and _fracture coatings.
-]

B .£. =22 B2m: Grey Cuartzite.
T.B0-33 T3m: Cher ate,

rel

e
v
e
E

43.43m__ ROAD RIVER FORMAT]O (2]

Loarse arpined. srkosic ousrtzite.

43, 43m  END OF MOLE,

Imulmunmi




ULTTAGAMI LAKE MINES LIMITED - EXPLORATION DIVISION = DIAMOND DRILL HOLE RECORD

r_non_l'n ___M.&RN LATITUDE 15,9244 STARTED September 2, 1981
oLt O, M-B)-22 _ DEPARTURE  10,368E FINISHED  September 9, 1981
BEakING 0p2* ELEVATIDN 1,87/m LENGTH 57.06m
pirtoLLAR  -4B% SECTION LOGGED BY John Biczok
__POOTAGE { DESCRIFTION %
Fian : Te Minsralissiies
B 1.om  IOVERBURDEN
T.am © ' 7 Tj9.2m_ |BIDTIVE GIORITE

. T lhedium-grained,_equigrapular, messive biotite diorjte, Scattered carbonates
e _._‘__._.‘qum'_tz_\.rginh_genetelly._ﬁne;m1ned__(cn|1r.gdm125-E up to 3cm thick in the
T TI T iest ame Mo wisible mineralization

TSIl T T DT 28.6m_ (JURASSIE SCHIST

Typica) fine-grained, grey,_argillaceous quartzite, moderately nyritiferous.
Upper_2m.is. generally darker in color and gore mafic, possibly due partially
tp_metasomatism from the diorite but appears ta ba larg

Contains_abundant 1-2ym equant,.w locally
teace glruts;up_:n_mumuuu_hedm_theJWLguy_qmrf’ifn

— i edding at §1* to core axis

T m+§ﬁ'§.—?. [FAUL

ZORE _

- — ifore {s_ibsrgely_sheared rubble and mud. Most 1s probably the Jurassic Schist
. ST lbut there are two diorite dvkes. from 26.1-26.5m.and 26.8-27.4m.. No yisible
T pineralization.. Core recovery is 80%.  Mud chang
white_at_28.5m and this. is assumed to he they s

* 2.6 T TV TTANRRNDIT CIMESTORE

— T _|Upper portion is_highly sheared vubble, breccis and mud Followed by a 3nthick
C T dyke. Below this the wnit_is heavily skarpifisd _to_an sctinolite-diopside
7 T iskarn containing abundant chalcopyrite pnd scheglite, Chalcopyrite ocgurs
" _along_thin yeinlets and_microfractutes wherepe the scneelite is. tound as__ .-
“medium to coarse grained crystals disseminased throughout the_skarn or concen
__.._urs:eg_%n_umsr

gy L0

e,
ud, _Doss_not effsrvesce

_ $-29.87m:  dhite to beige m Nil
R -30,78m: Fault Breccia.  Carhonate and clean quartzite fragments. up to 11
T TN T E T T Y T T T Ty e P P T TTS [T BT
L ;3. 76-33,63m; | [ cal,. medium-grained_squigrany £
- - ! J:KWWMAMMMMLMHH;
B to clay. :
. 133.63-34.560; Extremaly hematized 1imectpne with minor chalcopyrite and mal- Minor co and_
T T I T uenite. “Hematite seems to_be both pervasive.and after_fine- imalachite.._ ..
L i grained pyrite. . Section is quite frizble but core recavery is_

- i N
| — T o .-—‘1,,.




LM, EXPLOAATION OIVISION, #1.D.0. RECOAD

‘“. laﬂl‘nﬂl - | DESCAIPTION
Y TARGOTOTY CTRESTORE {Ton t.]
: 1
‘ .59
. clay aiteration.
. N 35.3%-70.50m: "Banded Green Skarn and Gre rtzit 140 prati
N -4mm) chaicopyrite-scheelite vein requla alg o
: - 12ca thri ut, & & =SCh~pa ¥ hick gt 35, 97m
dcheelite grystals to lem 0 -
nolite{?) in vein,
] 36.50-38.16a: ZIone of irreqular bind
l R LTS T T T TR T
! 38,16-38.4/m:  Chalgep - - |
crystals up to Jem, Locally contafns a high percentage of |
lite and/or hematite. Rest of vajn i remnant marhle ari
- 7 — e auartzite,
e b 338, 47-43.28m; _ Consistent zone of iptense skarnificat{on, Rock 1% a medium |
. ' =digpside skarn with moderately well-developed
. : fracmﬂ_mmmwmuuum_im._' ‘
v Chalcopyrite ranges from 1-10%, average 3-5% thrpughout, |
— 43.28-44, zmmmsmwummmj
Ry probioly due to carboatization. Thin carbonate and quartz |
- ! yeinlats are common : :
L YRS an.. 2} :
L 2
LT poorly bedded,
oo 31.10-54.7]m: _Conglomerate, 60-701 = bl up to fcm
_ acrosy, fna matrix of calcite, ¢lay ang quartz, Pebbles gre |
. — ’ _ouite silicenus, possibly were guartzite or chert, nowthey arsi]
- . ) quite granular due to alteration gnd wagk shearing. Locally |
L et et e o ._..__......_Jlemtinum.i:_tmns |2-15 ! = :
| _ :a:mnuema.m_nnuzu_mmmuuimum_
- - ’ had filling. Misgr e _chalcopyrite
L | | .ﬁ]Jim._LInnL:olmn._nJem.numzne.nm.m.mu_mz:bmned arglll=]
T e acEous a.._ﬂumm.n_u.umun.gﬁm mlun.h:l :lth
———— u_mu.axm:.mmumumh_t«r agecus beds
o ' nn ccur sysry 10- zmmugmmun_unnln_nvn:_nmq
: ciy defiped. acglllacenus. quartzite units occur. oy
- '-_____Eﬁ::mm_mn sionally thin chart bads.. . Goddiog S TU
_ 1 e toa_the cnre agls




MATTAGAMI LAKE MINES LIMITED - EXPLORATION DIVISIOK = DIAMOKD DRILL HOLE RECORD

PROPERTY

L m———iw e —— =

l-.'.l lJ.

MARH
M-81-23

L-l'll"l-lbl

DEFARTURE

159200

10, 368F

lTAl‘ED

FINISHED

llalmﬂ

ELEVATION

-2

1,877m

LENGTH

91.44m__

September 17, 198)

b
__ September 11, 1981 |

|

birLOLLAR <707

SECTION

ro_o_ug!

DESCHIPTION

%

Minarsligariea

LOGGED BY ) Biczol

-] -,?P. .. OVERBURDEN

1]

v 15 §0m T~ BIOTITE DIGRITE

!ryptcal medi

T T T T ‘binn’ti:“

. fum-grained, massive. homogeneous biotite dinrite _Lontains 20,75
e e regt is “mlulmin:llsm_.ﬂn_!isihluuutz_nuinmln
— e e -__.__.__r“mtjsie_ur_in%&uz.m_su artz vsins up to

halcedonic_quar

T6.60m T 34T DURASS IC_ SCAIST

N "TFaiﬂLhnmeneuus. fine-grained, argillaceous, grey. quartzite. Bedding poor
s deva:]&g:g jLSiligg'“tg_:nr 'racture coatings 8
. sseminated gver. aczn.t_tn_t.ha_nppgnmntlnt._ﬂcusjnul-ug.i.l.huou
! nits. with_15:20% wediun: ¥ thaunit. 15 much-mor

3

hom%er,\eou;mmd

,:i!_ﬂ: ad_E
rk grey to ba

ite, equant por

rob]

(cord
schist

ng

AT Fachcu e e wiEh VAR

- 1asts

ferite?
cont.

' B.85-14. 15m:

Pyrite-

ah;erat

E__§9 m9_”%nt.aunmummuzmﬂuuumugummmsm

mL:icUmcsium._Embabe_a_Mm:nmal
5 _30% angular fragmen

Ja5ts 1-3mm across. Porphyrob
[ably occur adjacent to the diorite-

t=

auﬂu.mtriL

acent to 2 diorits

bb 99.75.5

[
- .._._._n

T _'_:___H_ 26.97-27.280;_ Ba

. £1.28-21. GSm.....\éer b

TR ﬁ‘?aﬁ‘ﬁ“ﬂﬂ
- —fairly hard.

,__B.i nmz_ninma.nm.__nndemmummnn_muumum to

clay
2, 53-26.00mz__ Znna._nf..ucr,vszulmunn_m sefamorphise adjacent.to dyke
..Fina-grained_gacnets. form_aggregates. up.to. lcm.across.,. 5«25
wer_fce.__ Biptite receystaliized. into-Streaks.up
_oyer the last (1 dm,

A I

-to-lem-Jong—

J

de>;agﬁnoin ! 1

+ B

4+
pyrite, %race Sﬁﬂ%ﬂﬁ

s Zone,

The unrfzi

[1iki)

.eﬁﬂargely Just rubbie but

nor slickensides in lower part,




¥.L.K EXPLORATION OIVISION, B.D.H. RECDRD

B FOOTAGE — DESCRIPTION
33,047 | 7,765 {TAHRADIT | IMESTONE
he entire section is very friahle and pighly aliered locally it i< moders

Sil‘lg! m;r]; g! gl“-gg

—1ong. !
34.44-35.05m; fejoe to brown, granular. quartzite yubble 1

BOUS
-36.24m. _ E0% grey, very friahle, calcaresus quartzite pnd 503 grey mud.|
4-36. 76m;_Vervy friahle. iptensely hematired limestone

H E_f.thhlﬁ.lﬂlﬂ!jd'&
:_ Very triable, "“3“ y hematized and altered Timestone adja-

cent to 3 diorite dyke.
"T.56-47.26m: _Biotite Diorite Dyke, Fairly massive and equigranyle

[ 1

XL

-

N

? uent schistose xenoliths to 1.5cm, Clay alteration ang
ematization comnon throughout, especila & lon ntacts.
37.68-39,01m: F-iab;g. hematized Einrtte, heavily aitered to
clay,
37.01-40.23m: A 1
< " w
ed by 1
13.76-43.50n; _Belge, {risble linestone, Minor palschite.
43.89-44.35p:  Moderately sheared and hematized Limestone, Hioh clay alter-
after pyrits
38.35-48.A0m: _Grey to heigs Quartzite. Minor hematite and green clay alter=)
ation,
} riay, matachite and chrysecolls
4% 41-45 7Im: :_Dua ]
T TAL. 7i-bt G047  jntanse Sparn 2one p friabie. fine-grained agtinolite hi
ciern with 1pcally abundant majachite and chrysocolla over 7-3cm

£ 9:-41.76m. Friabie, snesred, intensely hematized Limestone rubble, Cut
by numergus thin [<lmm) calcite velnlets at 80° to the core .

Y
axis. Probably represents the chert pehble conglomerate.

-y




LM, EXPLORATION DIVISION, ©.D.H. XECORD

FOOTAGE

Ts

PRICAIFPTION

L]

Miastalizatiny

4. 7er | _ €9.80m

ROAD RIVER FORMATION(?] DMsc{?]

il

—

Highly variable formation ranging from fhe "higfite gorphyrodiastic calcar-
[ " -
5

gareous Quartzite.  Moderate hematization
heoughout and frequent chalesdonic quarts veins to lem,

thr 1
48.77-49.99m: _Bintits Dinrire Dyke. Meadium-grainad, fairly macsive, severa
—thalcedonic quartz veing .

49 9963 03m- Highly altersd {clay hematits chalcedonic veining) €riahi

sheared Quartzite rubble, Upper 0.5m is _bjotite porphyrg-

. bjastic calcareous quartzite.

£3.03-63.09m: 3 qrey

9m:__Interbedded grey quartzite and biack shale.  86-90% {s
gral tzite, 10-203 4% thin
(<1 1y 91' biotite
&

and minor chlorite, Bedding at 70° to the core angle, Much

of this section appears_to be migmatic, Ovartaite §s stronal

recrystallized and the biotite Jayers are often yvery frrequlan.

lpper 3m i< friable, resr i< fairly competent,

£2.09-63. 80m:__Hopogenequs, massive, prey, Argillaceous Ouartzite. Poorly

hedded
_69,27-69,80m; Brecciated Quarfzite adiacent to d*ke, Anguiay
——quartzits fraomepts rimmed by diorite,

£9,8dm

BICTITE DIORITE

15 _quite competent and

-
2irly fresh, several c 1.5 ck at 70.7m.

than - $1115/dykes 2

5.Lh are

i 11

S{ 44 ED OF FOLE

i




RATTAGAMI LAKE MINES LIRITED - EXPLORATION DIVISION - DIAMOND DAILL KDLE RECQRD

|

raorErTY  MARM LATITUDE 15,852N sTanTED  September 19, 1581 l
‘::L‘ . “'@‘_’2“ DEPARTURE  10,413F FiusHEDd  September 21, 1581 :
SEANIME . ELEVATION 1,B25m LENGTH - 50.90m I
ircoLiey 50" SECTION LOGGED Y John Bicrok
— lou';mz o DESCRIFTION ni-n:filll!hl \

Om, __ 1.83m_[OVERBURDEN
1

LA 1 12 TYn | JURASSTE SCHIST

Very homogeneous, massive, very fine grained, grey argillaceous gquartzite,
No_visible bedding. Yrace pyrite, some hematite as tracture costings.

YR 24\ TR TARKARDY T TIRESTONE
|

T Very hard, comnetent section with only shearing over a few c#. Generally
white marble and cliean quartzite, ninor sElrn#icaﬁcn and chalcopyrites

scheelite mineralization.

12.19+13, 64" dhite Marble. Very hard marble and clean quartzite. O.em of

the marble consists Targely of a coarse-grained, Tibrous,
white minera tremolite?],

13.64-18.7Th: _Beiqe Limestone/Marble, Fair ]¥ massive and homogeneoug, some-
what pitted, no visible miners 1z|tion,

74,7115, 97m;__70% Grey Marbie, 105 Beige Mgr! g, gut by numerous §-3mm wide

calcite ve1nlets at 20-30° to s axis,

15L27 15,B5m; arg! Marble ;g; by trggugnt th n caic te veinlets,

fith weak green skarnificat
L ANC Deige MArp 3, :

. :
17,37-11.98m; fGrey Marhle, One minor quartz vein. 4o,

1
¥

,17.58-18,75m; _ Beginning of Actinolite Skarn zone, Well developed green,
actinolite skarn oy i

er 50% of the section: rest is 3 homogenpus
———m —.geey. machle, 2-3% Chalcopyrite_in_the skarn, minor walachite
e along fractures througnout the_section ;

e e .__LEJE;IS‘A:m&.A:mnjin.Skun....hgavi]y veined with thick chalcopyrite-

et e i —mee e Stheelite veins, possibly alorg fracturcr_since_the yeins Bre

o sTrongly Aligned_and pitted.. _Veins a2 38°_ta _cors axis. 3=43!

chalcopyrite, 12 scheslite

1 119 45-19.69m; _Diorite Dvke, Relatijvely fresh but quite fractured, Some

hematite fracture coatings,
- : T 119.69-20,%1m;_Grey Marble, Very minor skarnification. Trace malachitealong

_— _—several _thin quartz_veins.

I 20,51-23.65m; Gray Marble with patchy green sksrnification. Skarn zones 2-
] [ - "

: cm_wide o
123.85-27 56m: . BIOTITE DI

Lmedjvn-grained, mas
e ! ~gioeite.  Cut by frequent chalconyritezscheelite veins.




KL%, EXPLORATION DIVISION, D.D.M. RECORD

FOOYAGE

— -—-»-—--i DESCRIFTION
Fipm M Y ' Esc M

Minstalisniien

) 24,78-25,15m;__Friable, sheared chiicopyrite pearing_vein_ )
T cm.thick cutting the diorite. Yein consists o
40-50% quartz, 403 a frishle black amorp

R SN ___and_below this zone
LT %5.1525$Mﬂﬂinh.hanm.1uﬂu diorite
. 39-25,51m: __Scm

f
~23.65-27.58m; BIOTITE OIORITE {con't} _ T

bt ot bt 8 P

mineral, 5-7%. chalcopyrite, minor_hematite

. chalcopyrite, .minor_hematite.  Mingr dissemins

ot e e e Bted_cp_in_the_adjacent diorite.  Barr

L —_—— ___ _crystals to 0,5cm

o 5em_thick chalcopyrite yein, 60% ¢p, 20% quartz

—— s-zuuxmg._]_zumu_minsg_.umme

25;53_25&0!_319%&19&1: 2 drm,
_ 26,00-26,24m: Maior. sh cm thick, 40-5

eared gp-sch vein, 15
cp. 2-3% sch, rest s quartz, hematite, black

unknown mineral.

_76.24-26.52m:__Biotite Diorite with minor chajcobyrits-

actinolite veining., Barren below this section,

 21.58-29, Umh._snrmﬁsﬁ.nuarm:r..__.‘_mmnn_uncznun_hmrnmm stili

_Tahkangit Limestope._ Generally the unit 1s & fine-grained
_grey, quartzite, fajely massive with patches and bands of weak

green_actinolits skarn
27.58-28.50m:  Grey Quartzite lLets than 10% green skarn

Trace
o 1{te skarn, 0% cp, 575 py,

2Mm£ugm
28.71-29.11m; _Barrep, Grey Quartzite,

m__ | BIOTITE DIORITE

Genera)ly_barren, massive, equigranuiar, medium-grajped blotite diorits

Severa)_chalcopyrite yeins

10_4ce
$29,11-29.57m: . Barren.Riotite Diorite

lao 9L31.091n. _Biotlthiur_ﬁ.a alcanyrite vein, Barren on bo

.cut _hy dcm ch
$4des.__5Sent for thin section
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JAMES VINNELL, Manager

57
oy f;/) a . {;/?
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P.O. BOX 39
8887 NASH STREET

JOHN G. PAYNE, Ph. D. Geologist
Report for: John Biczok, o o NCLEY. B.L
Mattagami Lake Exploration Ltd.,
Suite 502, 8215 - 112 Street, PHONE {604) 888-1323
EDMCONTON, Alberta, T6G 2C8 Invoice 2936

Samples: M-8l series, 5 samples of skarn
16-60 m, 20-65 m, 20-66 m, 23-39.77 m, 24-12.8 m

Summary:
The skarn samples show a varied mineralogy and texture typical of
this type of deposit.

16-60 m diopside skarn; fine grained, with minor scapolite, actinolite
hornblende?, and quartz

20-65 m quartz-diopside-K-feldspar skarn with lesser biotite and
apatite; coarser patches of quartz-K-feldspar-chalcopyrite-
hornblende-pyrrhotite-allanite?
pyrrhotite in part altered to pyrite, in part altered? to
chalcopyrite

20-66 m quartz-K-feldspar-hornblende skarn, with clusters of apatite;
chalcopyrite and pyrrhotite patches; pyrrhotite partly
altered to pyrite

23-39.77m (no thin section) sericite or serpentine? with apatite? in
groundmass; vein composed of hematite-limonite in part
at least after chalcopyrite {(chalcopyrite rimmed by covel-
lite-chalcocite); secondary green Cu-minerals; scattered
irregular grains of native Gold.

24-12.8 m quartz-tremolite-diopside-Mineral X-{calcite) skarn showing
a variety of textures; cut by veinlets of idocrase-calcite.

‘jj/}»t
John Payne, ‘
October 1981

SAMPLE PREPARATION FOR MICROSTUDIES ¢ PETROGRAPHIC REPORTS ¢ SPECIAL GEOLOGY FIELD STUDIES
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M-81-16 60m. Diopside Skarn

. The rock consists mainly of fine grained diopside with minor
medium to coarse grains. Interstitial minerals include scapolite,
guartz, actinolite, and hornblende, with a trace of calcite and sphene.

diopside 96-97%

scapolite i- 1

actinolite 1i-2

hornblende 0.5

quartz 6.5

calcite trace

sphene trace pyrite trace

Diopside forms an irregular mosaic of grains averaging 0.1-0.2
mm in size, with a few from 0.3-0.7 mm in size, and a very few up
to 1.2 mm long. The mineral is colorless.

Actinolite forms irregular interstitial grains and patches of
grains averaging 0.1-0.3 mm in size. The mineral is identified by
its slight extinction angle and birefringence.

Scapolite forms scattered anhedral grains up to 0.7 mm in size.
The mineral has low relief, moderate birefringence, one good cleavage,
and a length-fast character (parallel to cleavage).

Hornblende forms anhedral interstitial grains averaging 0.05-0.1
mm in size. The mineral is slightly pleochroic from medium green to
medium bluish green.

Quartz forms interstitial grains averaging 0.05-0.15 mm in size.

Calcite forms a few interstitial grains up to 0.1 mm in size.

"Sphene forms scattered grains and clusters of a few grains
averaging 0.05 mm in size. Most grains have subhedral rhombic outlines.

Pyrite forms a very few scattered grains averaging 0.0l mm.
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M-81-20 65 m. Quartz-Diopside-K~feldspar-Apatite-Biotite Skarn
with coarser grained patches of Quartz-K-feldspar-
Chalcopyrite~Hornblende-Pyrrhotite-(Allanite?)

The rock is a variable skarn, composed mainly of an irregular
fine grained aggregate of quartz, diopside, and K-feldspar with local
concentrations of biotite and of apatite, and finer grained patches
up to a few mm across of guartz-apatite. The rock contains patches
and veins of coarser grained intergrowths of quartz and K-feldspar,
with many of these containing abundant chalcopyrite and pyrrhotite
intergrown with hornblende. Allanite occurs along one vein.

guartz 50-55%
diopside 17-20
K-feldspar 8-10
chalcopyrite 4- 5
hornblende 4- 5

apatite 3- 4
biotite 14-2
pyrrhotite 1}-2
allanite 0.3
Ti-oxide 0.3
sphene trace
limonite 0.5

Much of the rock consists of an irregular aggregate of quartz
(0.05-0.15 mm), diopside (0.02-0.1 mm) and K-feldspar (0.1-0.2 mm),
with concentrations of biotite and of apatite. Biotite forms clusters
of flakes averaging 0.15-0.3 mm in size; pleochroism is from light
to medium brown. Apatite forms clusters of subhedral to anhedral
grains averaging 0.05-0.1 mm in size. Ti~oxide and sphene form -
scattered grains averaging 0.02-0.07 mm in size.

One patch a few mm across consists mainly of irregular, very
fine grained quartz (0.02-0.05 mm) with very abundant intergrown
subhedral to euhedral apatite prisms averaging 0.01-0.03 mm in length.

Coarse grained patches average 0.3-1 mm in grain size. Some
consist entirely of aggregates of quartz and K-feldspar. Others,
including several major veins and patches contain abundant sulfides
intergrown with quartz and hornblende. Chalcopyrite is the dominant
sulfide forming patches up to 1,5 mm across. Pyrrhotite forms fewer
grains up to 0.7 mm in size intergrown coarsely with chalcopyrite.
Numerous patches in the sulfide appear to be secondary assemblages,
probably after original pyrrhotite. Many of these consist of. very
fine to extremely fine grained intergrowths of chalcopyrite and non-
reflective material, with lesser irregqular patches of. very fine grained
pyrite scattered through the chalcopyrite. Others consist of extremely
fine grained to dusty pyrite with dusty intergrown non-reflective mate-
rial, with scattered patches of wvery fine to fine grained pyrite withoul
dusty inclusions. Some of these patches are adjacent to fresh pyrrhotite
and do not show evidence of replacement of that pyrrhotite. Neverthe-
less the textures are typical for altered pyrrhotite. The presence
of chalcopyrite in altered pyrrhotite is very -unusual, and no explana-
tion can be given for this occurrence.

Hornblende forms irregular to elongate prismatic graipns up to 1.2
mm long, mainly intergrown with sulfides. Pleochroism is from light
to medium green. Allanite occurs along one vein, intergrown with
guartz and locally with hornblende and sulfides. It forms grains ave-
raging 0.3-0.7 mm in size. It has optical properties similar to epidote,
but with pleochroism from light to medium reddish brown.

Limonite forms alteration patches and veinlets throughout the rock.



60
M-81-20 66 m. Quartz-K-feldspar-Hornblende Skarn? with Cpy, Po

The rock is a relatively uniform, medium to fine grained skarn
probably formed from a sediment (based on high quartz content). The.
texture is metamorphic, with irregular intergrowths of anhedral
grains dominating.

guartz 60-65%
K-feldspar 15-17
hornblende 10-12
chalcopyrite 4- 5

apatite 13-2
biotite minor
pyrrhotite 0.3
pyrite minor (after pyrrhotite)
calcite minor
limonite 0.5
hematite minor

Quartz forms anhedral equant grains averaging 0.2-0.7 mm in size.
Grain borders are very irregular and partly interlocking.

K-feldspar forms equant grains from 0.2-0.5 mm in size, with a
few up to 1 mm across. Grains commonly have angular outlines against
guartz in textures which locally resemble mosaic textures. Some contain
wispy to dusty limonite alteration.

Hornblende forms anhedral ragged, in part poikilitic grains
averaging 0.1-0.5 mm in size, with a few up to 1.2 mm long. The
mineral is pleochroic from light to medium green.

Chalcopyrite forms irregular patches of grains up to a few mm
across, intergrown irregularly with silicates. Grain borders commonly
a.e rounded against silicates. Pyrrhotite occurs in a few coarse inter-
growths with chalcopyrite as grains from 0.3 to 0.8 mm in size. A few
grains consist of irregular pyrite, whose texture appears to be
extremely fine grained aggregates in part intergrown with non-reflec-
tive minerals. This pyrite probably is after pyrrhotite (see sample
M-81-20 65 m).

Apatite forms clusters of subhedral to euhedral grains averaging
0.05-0.12 mm in grain size, with a few up to 0.2 mm long. These mainly
occur in quartz.

Biotite forms scattered grains averaging 0.15-0.25 mm in size.
They are light to dark brown in color and are slightly altered along
cleavage to chlorite.

Calcite forms scattered anhedral patches averaging 0.2-0.5 mm
across. '

Hematite occurs with chalceopyrite as grains from 0.05«0.3 mm in
size. It probably is an alteration of a sulfide, but whether it is
of chalcopyrlte or pyrrhotite is unknown. Another possibility is
that it is after magnetite.

Limonite forms scattered patches up to 0.3 mm in size throughout
the rock. Some are associated with hornblende and/or biotite clusters,
and some occurs in K-feldspar as described above.
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M-81-23 39.77 m. Strongly altered vein in Skarn, with Native Gold

Despite numerous attempts, it was impossible to make a thin
section of this sample. Thus only a polished block was prepared.

The sample consists of a vein or patch which originally con-
sisted mainly of chalcopyrite, possibly with pyrrhotite, in contact
with a medium to coarse grained skarn.

The skarn contains a soft, waxy, light green mineral, possibly
sericite or serpentine. This is intergrown with a harder (H=4) brown
mineral, possibly apatite.

The vein consists mainly of hematite-limonite. Patches from 0.3-
1 mm in size consist of concentric aggregates of hematite of slightly
variable reflectivity. In the cores of a few of these are relic
patches of chalcopyrite rimmed by chalcocite-covellite or alone.
These patches are from 0.05-0.1 mm in size. Hematite also forms very
abundant wispy veinlets between these patches, intergrown with a
non-reflective very soft mineral, possibly limonite.

The rock contains scattered irregular grains of native gold up.
to 0.05 mm in size, averading about 0.02 mm. These are concentrated
mainly away from the hematite-~chalcopyrite zone, and commonly occur in
a bluish-green zone in the rock containing secondary Cu-minerals.

Some of the oxide in the rock may be cuprite,
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M-81-24 12.8 m Quartz-Tremolite-Diopside-(Mineral X) Skarn

The rock has a variable texture; two sections were made., In the
first the distribution of zones is as shown in the sketch.

=z

Zone 1. (quartz-rich)

This zone contains quartz (80%) as anhedral irregular grains
averaging 0.3-0.5 mm in size, with a few in coarser grained patches
up to 0.7 mm across. Tremolite (15%) forms very irregular interstitial
grains from 0.05-0.5mm in size. Diopside (2-3%) forms anhedral equant,
commonly subrounded grains averaging 0.07-0.12 mm across. Calcite (minor]
forms scattered irregular grains averaging 0.02-0.1 mm in size.

Zone 2 (calc—-silicate-rich)

This zone contains gquartz (35-40%) as anhedral grains averaging
0.07-0.2 mm in size. Diopside (15-20%) forms irregular grains averaging
0.07-0.2 mm across. Tremolite (35-40%) forms irregular poikilitic grains
and aggregates of grains, with coarser grains from 1.5 to 3 mm in size,
and finer aggregates from 0.5-1 mm in grain size. Grains contain mode-
rately abundant diopside and lesser quartz inclusions, and some contain
calcite inclusions. Mineral X (5-7%) occurs in the same textural sites
as tremolite, forming poikilitic grains up to 2 mm in size. The mineral
is very similar to tremolite in some optical properties (relief, cleavage
but has much lower birefringence (0.005) and is length fast. The extinc-
tion angle ranges from 0 to about 30°. No mineral could be found in
the reference tables to fit these properties. Calcite (3-4%) forms
irregular grains from 0.05-0.3 mm in size.

Zone 3 (idocrase-calcite veins)

These are wispy to wvery patchy veins with irregular outlines.
They are up to 0.7 mm wide, and average 0.1-0.2 mm. They consist of
very fine grained patches of idocrase (high relief, very low birefrin-
gence) and scattered grains and patches of calcite averaging 0.05-0.1
mm in grain size.

The rock contains a trace of pyrite grains averaging 0.0l mm in size

The second section consists of porphyroblasts of tremolite up to
several mm across (65%) with interstitial patches of fine grained
quartz (25%) and disseminated irregular grains of diopside (10%)
averaging 0.05-0.15 mm in size. This part of the section has a mottled
texture outlined by patches of tremolite against those of gquartz.
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