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CHAPTER ONE: INTRODUCTION

1-1: INTRODUCTORY STATEMENT

The following report summarizes the geological, geophysical and diamond
drilling work conducted by Noranda Exploration Company, Limited (No Personal
Liability) in the Mt. Brenner valley area on i1ts wholly owned MARN claims.
All work was carried out during the 1985 field season from August 19 to
October 26.

The aim of the project was to test for the presence of a mineralized
skarn body located at depth and associated with the Tahkandit limestone-Mt.
Brenner Stock contact. Mineralized skarn bodies, associated with the
contact, occur north of the Mt. Brenner valley in the Fireweed Creek-Lake
Scoville area. One such body, known as the Mini-Grid skarn, contains
250,000 to 300,000 tons with an average grade of 0.25 opt Au, 1% Cu, 0.1% W
and 0.5 opt Ag.

No new skarn zones were identified by this program as barren Tahkandit
limeatone waa intersected in both drill holes. Furthermore, it appeara the
Tahkandit limestone was intersected at a distance of 150 metres to 200

metres from its contact with the Mt. Brenner Stock.



1-2: LOCATION AND ACCESS

The MARN-Mt. Brenner valley claims are located 55 kilometres NNE of
Dawaon City, Yukon on mapaheet 116 B/7. They are aituated along the western
portion of the Tombstone Range, part of the Ogilvie Mountains, at latitude
64027.5” and longitude 138949, Furthermore, they are located on Brenner
Creek (company name), a tributary of the Chandindu River, between Fireweed
Creek and the Tombstone River.

Access to the property is by helicopter. A Hughes 500D and a Bell
206B, supplied by TNTA helicopters, were employed on a casual basis. Dawson
City and Km 49 on the Dempster Highway, 29 km to the east, were used for
mobilization and demobilization as well as for storage of supplies. Either
location could be used for supply trips depending on weather conditions.

Land access to the property is possible along two routes:

1) west along the Tombstone River valley from the Dempster Highway to
the Chandindu River valley (35 km) and then north along the Chandindu River
(4 km) and then up the Brenner valley to the east;

2) the Chandindu River road, a dirt track from Dawson City to
approximately the junction of the Chandindu and Tombstone River valleys, 8
¥xm south of the property. The track would provide goocd uln;er acceas,
however summer use would require some upgrading as portions of the track are

wet and partially overgrown.
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1-3: PHYSIOGRAPHY AND VEGETATION

The physiography of the Tombstone Mountains has been well summarized in
other company and G.5.C. reporta, therefore only a brief deacription will be
included here.

The Tombstone Mountains were unaffected by Pleistocene continental ice
asheets which stopped 100 miles east of here (Tempelman-Kluit, 1970).
However, they were carved by alpine glaciers emanating from higher altitude
cirques within the Tombstone Mountains themselves.

Mt. Brenner valley is one of these glaciated valleys which cuts across
the contact between the rugged high relief Brenner Stock and the more

recessive weathered Mesozoic sediments.

Mattagami Lake Mines staked the original MARN 1-8 claims July 29, 1978.
This was followed by a brief exploration program during the same year.

From July to September, 1979 an additional 54 claims, MARN 9-62, were
ataked following encouraging reaulta from the June exploration program. 0On
June 2, 1980 an additional 46 claims were staked and MARN 29 and 30

restaked. The current claim status is summarized in Table 1.




TABLE 1:

CLAIM STATUS

NTS . Claim Nasme R/P Record Rec Date DUE Owner
11657 MARN 1 YA 931891 10§ Jan 4 199  NOREX
116807  MARN 2 YA 231492 TP b Jan A 19% NOREX
116887 MARN 3 YA 931433 TP boJan 4 19% NOREX
116897  MARN & YR 83149 TP 1 Jan 4 19% NOREX
116887  WARN S YA 831495 TP I Jan & 199 NOREX
116BO7  MWARN 6 YA 8314% TP 1 Jan & 1999 NOREX
T TTTTIIeBRT T OMRRNT T YATR3MW9T TP T T T Tan TR 1999 NOREX T
116807  MWARN B YA 031438 TP 1 Jan & 1995  NOREX
116807  MARN 9 YA 847156 TP LoJan 4 1992 MATTAGAMI
116897  MARN 19 YA QATIST TP 1 Jan & 1992 MATTAGAM
116887  mARN 11 YA e47158 TP 1 Jan & 1992 WATTAGAR]
116807 MARN 12 YR 07153 TP I Jan & 1992 MATTAGAMI
T UTTTTUIIRBYT T MARN 13T T YATMTIEE TP T TJan b 1992 T MATTAGANT
116807 MARN 14 YA QATI6L TP 1 Aug 14 1993 MATTAGAM]
116887 MARN 35 YA 87162 TP 1 Jan & 19% HATTAGAM]
116897 MARN 16 YA 847163 TP 1 Aug 14 1993 mATTAGAI
116897 MARN 17 YR 47164 TP U Jan 4 19%  MATTAGAMI
116827 MARN 18 YA RAT165 TP 1 Jan & 1992 MATTAGAMI
TTTTTUTTYIEBAT WARNTTI9TTUTTYATURATIBE TP T T TRan 4T 1992 T MATTAGAMI T
116897 MARN 29 YA RTI6T TP 1 Jan & 1992 MATTAGAM]
116897  MARN 21 YA 247603 1P 1 Jan & 199 NIREX
116807 MARN 22 YA 837691 TP b Jan 4 199 NOREX
116807 mARN 23 YA eA7682 1P I Jan & 1994 NOREX
116807 WARN 24 YA BA7683 TP 1 lan 4 199 NOREX
TTTTTTITRBRT T TMARNT 2S5 T TYRTRATISET TPTTIT IR R T UI992T MATTAGRMTT
116827 MARN 26 YA BATIEY TP I Jan 4 1392 RATTAGAM]
116807 MARN 27 YA #7178 TP 1 Jan & 199 PATTAGAN]
3 116897  MARN 28 YA TN P 1 Jan 4 1992 MATTRGAM]
116897  MARN &9 YA 250839 I U Jan & 19N #ATTAGAM
116807  MARN 30 YA esesse TP toJan 4 199 MATTAGAM]
116887~ MARN™ 31 YATMTITZ TP T Jan k0 1992 NOREX T
116827  MARN 32 YA 7173 TP U Jan & 1992 NORE X
116897 MARN 33 YA 7178 TP 1 Jan & 1991 NOREX
116397 MARN 34 YA NS TP 1 dan 4 1991 NOREX
116397 MARN 35 YA e47176 1P b Jan b 199 NOREX
116B7  WARN 36 YA QeTtT7 TP b Jan b 1992 NOREX
(1687~ THARNTIT T YA BATSIS 1B I Jan ¥ 1992 NOREX T
116807 WARN 33 YA 947576 TP 1 Jan & 1992 NOREX
116827 MARN 39 YA 8AT%S TP UoJan o4 19 NOREX
116827 MARN 43 YA 247266 TP U Jan b 1992 NOREX
116BRT  MARN 41 YA 87267 TP I Jan 4 1993 NOREX
116BOT  MARN 42 YA 47268 TP U Jan 4 1999 NORE X
115897 MARN 43 YA 847%9 1P 1 Jan ¥ 1392 NOREY
116897 MARN b4 YA ear78 TP 1 oJan a0 1992 NOREX
116807 MARN 45 YR @727t 1P v oJan 4 19W NOREX
116507 MARN 6 YA @A77 7P I Jan 4 1990 NOREX
1I6B07  MARN 47 YA 87577 1P { Jan & 1988 NOREX
11657 MARN 48 YA 9AIS78 TP I Jan 4 1988 NOREX
LIEBRT TTMARN RS YA T MATI3 D L Jan & 1399 NOREX
116807 MARN 59 YA ATRTA TP I Jan & 1990 NOREX
116807 MWRN St YA 847275 1P I Jan & 1999 NOREX
116BR7  WARN 52 YA eA7276 TP I Jan & 1990 NORE X
116397 MRRN 53 YR BAT2IT TP | Jan 4 199 NOREX
116307 WARN 54 YA 7218 TP I Jan THTTTI9N8 T NOREY
- 116B7  NARN S5 YA @779 TP I Jan 4 1968 NOREX
116807 MARN 56 YR 7282 16 1 Jan & 1988 NIREX
116807 MARN 67 YA 850045 TP | Jan 4 1987 MATTAGAM]
116597  RARN 68 YA 850046 TP I Jan & 1987 WATTAGAM ]
1I6ROT  MARN 69 YA 5eea7 1P L Jan 4 1587 NATTAGAM]
116507~ MIAN 72 T YA %wE TP I Jan & 1387 pATIAGAMI
116E0T  MARN 71 YA 050049 TP 1 Jan A 1987 HATTAGAM]
116507 MARN T2 YA e5e5e TP PoJan 4 1987 MTTAGAM]
116887 MARN 73 YA 8Ses1 TP I Jan A 1987 WATTAGAN]
116507 MARN T YA e5Me52 TP y Jan & 1987 AT TAGAM]
116887 MARN 7S YA 859053 TP I Jan A 1987 KATTAGAK ]
iT6Bd7 MORN 97 7 7 YA 5875 TP 1 Tlan b 1987 MATTRGAMI
116807  MARN 98 YA 856876 TP I Jan A 1987 KATTAGARI
116807 MARN 99 YA 3577 1P 1 Jan & 1987 MTTAGAM]
116507 MARN 199 YA 858978 1P 1 Jan & 1987 WATTAGAM]
116897 MAAN 181 YA 850979 TP 1 Jan & 1987 MATTAGAM]
116BO7  MARN 182 YA @se980 TP 1 Jan 4 1987 MATTAGAM]
T116ROT  WARN 183 YA Tesees1 TP U Jan o 13877 waTTAGAMI
116597 MARN 184 YA @sees2 T I Jan & 1987 NATTAGAN]
LIEBOT  MARN (25 YA 25983 IV I Jan A 1988 MATTAGAM]
116BR7  MARN 186 YA Bse08s b 1 Jan & 1988 MATTAGAN]
L16B2T  MARN 127 YA 850885 1P S Jan b 1989 WATTAGAN]
H6RT MARN 198 A §S08 T0 L Jan 4 1983 WATTAGAN]

n



1-5: PREVIOUS EXPLORATION

The majority of work on the MARN claims has been concentrated in the
Lake Scoville-Fireweed Creek area. During 1980, exploration work consisted
of geological mapping, grid-layout, geophysical surveys (VLF-EHN,
magnetometer and Crone Shootback), trenching and 1,005 metres of diamond
drilling. A topographic survey of the area was conducted by the firm of
Hosford, Impey and Welter.

In 1981, 1,000 metres of diamond drilling was completed as well as some
additional geological mapping and topographic surveysa.

In 1982, some preliminary geological mapping was undertaken on the
southern MARN claims—Mt. Brenner valley area as well as along the north and
east perimeters of the claim block.

In 1983, drilling again commenced with 13 BQ holes totalling 1,616.87
metres. Eleven of these holes, M-83-25 to M-83-35, were collared in the
Mini—-Grid area. These drill holes succeeded in delineating a skarn zone of
approximately 250,000 to 300,000 tons with an average grade of 0.25 opt Au,
1% Cu, 0.1% W and 0.5 opt Ag (Biczok, 13983). Holes M-83-36 and 37 were
drilled along the south margin of the sill in a successful attempt to
intersect the Tahkandit limestone.

Although high grade float assaying up to 0.8 opt Au has been found 1in
the nearby "Mineral Gully", drilling has failed to locate the sasource.
Furthermore, basecd on topography, the potential of this area appears to be

limited (Biczok, 1983).




Previous work in the Mt. Brenner valley was undertaken in 1982 and

consisted of geological mapping, grid-layout and a series of geophysical
surveys. Five lines totalling 4 km were surveyed using I.P., magnetometer,
Crone Shootback and VLF-EM techniques. The surveys failed to detect any
conductive skarn bodies at depth or to accurately lcocate the monzonite-

“schist' contact for any length or depth beneath the conductive overburden.

1-6: 1585 WORK PROGRAN

During the 1985 field season, work in the Mt. Brenner valley consisted
of grid-layout, C.S.A.M.T. geophysical surveying, detailed geological
mapping and diamond drilling.

From August 19 to 31, a Phoenix Geophysics C.S.A.M.T. crew conducted
4.85 km of Controlled Source Audio Magneto-Tellurics on S lines across the
monzonite-"schist"” contact. The purpose of the survey was to accurately
locate any conductive skarn bodies at depth and to delineate the position of
the monzonite-"schist" contact.

Drilling consisted of N@ and BQ size core. Two holes, numbered DDH-M-
85-1 and DDH-M-85-2, were drilled totalling 867.82 metres. Both holes were
drilled to test separate C.S.A.M.T. resistivity anomalies in a geologically
favourable environment.

Seven mandays of geological mapping was undertaken 1niorder to gain

greater control on depths of intersection for the limestone in the drill

holes and at the contact with the pluton.



CHAPTER TWO: GEOQLOGY

2-1: REGIONAL GEOQLOGY

In general the MARN claims are located along the western portion of the
Tombstone area within the much larger Selwyn Basin. The Tombsatone area
comprises a relatively complete succession of Mesozoic and Paleozoic
sediments. Tempelman-Kluit (1970) suggests that the Mesozoic sequence of
rocks in the Tombstone area were part of a belt of deposition extending to
the Keno Hill area. The Tombstone River-Keno Hill belt also appears to be a
homotaxial equivalent of the Kandik Formation found north of the Tintina
Trench in eastern Alaska and south of the Trench in the form of the Tofty
segment. His studies also suggest that the Kandik and Tofty segments formed
a complete depositional basin with the Tombstone-Keno Hill belt.

Structural atyles in the area of the MARN claims are the result of two
periods of deformation. One, pre-Permian before deposition of the Tahkandit
Formation and affecting mainly the Road River Formation, and the other, a
late early Cretacecus period of thrust faulting which completely dominates
the Tombstone area.

The Tombstone area has been intruded by two large stocks of monzonite-
syenite composition. These are the Tombstone Stock and the smaller Mt.
Brenner Stock. The MARN claims are associated with the latter. The stocks,

dated at 91+/-5 MY (Tempelman-Kluit, 1970), form the northern limit of a




aunby4

‘@i 8uOISQWO| eyl jo dew |ed)60j0e9 -£

0 -

s 4«00

DAWSON

KLONDS

LEGEND

WOOLE CRETACEOQUS

‘,[,‘j} Oranearards Quaeit Manraaite Srenug

LOWER CRETACEDUS
E‘:{B Dusaae
L‘E\,’}Q Tinsianes snd sisioe

& Wene Mt Ouartrne'

JURASSBIC
T Lewar Scmel’
PERMIAN
D Nethendsl Lmosione’
ORDOVICIAN ANO SR URIAN
Ress Rvet ForIminien

PRECAMBRIAK

m Cen uan’

P Mesh angle lawit
';q" Thewst tavh

“01




11.

belt of mid to late Cretaceous granitic plutons occurring north of the
Tintina Fault from northwestern to southeastern Yukon.

Intrusion of these stocks throughout the Tombstone area is post
deformational as the stocks sharply truncate many of the large scale
structural features such as the Spotted Fawn Gulch Thrust and the McIntyre

Thrust (Tempelman-Kluit, 1970).

2-2: PROPERTY GEOLOGY
Mapping of the Mt. Brenner Valley was carried out on a 1:5,000 scale
using compass traverses, pacing, altimeter readings, secant level and hip
chaining. In order to obtain as much contrcl as possible, certain portions
of the grid were extended in order to allow significant outcrops to be
chained and paced in. The drill sites were used as a base station for
altimeter readings in order to correct for barometric changes throughout the
day. Good control on mapping was needed to accurately predict target depths
for drill intersections of the limestone as the distance from the closest

outcrop of the Tahkandit limestone to DDH-M-85-1 is 600 metres and 860

metres for DDH-M-85-2.

Four main rock units occur on the southern MARN claims, see Table 2.

The following is a description of these unite and their associated sub-

units.
Unit 1: Rocks of Unit 1 make up the Urdovician-Silurian Road River

+

Formation. The best exposures of the formation occur on the north side of
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Brenner Valley in Road Creek. Two variationa of the formation were
observed.

la: Bedded to faintly laminated black and grey chert. Average bed
thickness is 10-15 cm.

1b: Interbedded black chert and shale. Chert beds are 10-15 cm thick
while shale beds are 1-5 cm thick and well foliated.

Unit 2: Limestone and cherts of Unit 2 form the Permian Tahkandit
Formation. The best exposures were observed along the south ridge. The
unit is generally sparitic locally fossiliferous limestone with chert pebble
conglomeratea and black chert lenses and beds. Fresh limestone sections are
buft to black in colour depending on their argillaceocus content. Weathered
surfaces are white to grey in colour.

Limestone sections have a detrital chert component ranging from 5% to
85% depending on the horizon. The chert pebbles and fragments are likely
derived from the underlying Road River Formation. This 1is based on
similarities in colour, texture and general appearance as well as the units
atratigraphic location. The shape of the chert fragments 1s dominantly
angular to sub-round with a much smallexr component consisting of well
rounded pebbles. The size range 1s from 1 mm up to 20 mm with the mean
diameter being about 7 mm.

The upper contact ot the Tahkandit is marked by a cherﬁ pebble
conglomerate in which the matrix becomes more argillaceous as the overlying
“schiat" 1s approached. The upper sections of the Tahkandit have a large

fragmental chert component occurring 3 ways. As matrix supported
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oligomictic conglomerates, clast supported oligomictic conglomeratea and as
turbidites. Limestone and clay fill the interstitial spaces of the matrix
supported conglomerates. Very little interstitial space exists in the clast
aupported conglomerates as it is occupied by well fitting sub-round to well
rounded chert pebbles. Conglomerate beds range from a few centimetres in
thickness up to 2 metres in thickness. Both types appear to grade into each
other. The turbidite sequences are generally under 1 metre in thickness and
consist of a much more angular chert component occurring in fining upwards
sequences in which the matrix of limestone is much more abundant than the
chert component.

The upper Tahkandit also has a large skeletal component occurring with
the argillaceous limestone. Skeletal fragments consist of crinoid stems,
minor crinoid polyps and various brachiopod shell fragments.

The lower sections of the Tahkandit consist of limestone and horizons
of lensoidal black chert up to 1.5 metres in thickness as well as lesser
amounts of detrital chert. Some shell fragment horizons do occur in this
section. The lower contact of the Tahkandit with the Road River Formation
is not exposed in the Mt. Brenner Valley and can only be inferred from the
relative position of outcrops of the two units,

Unit 3: Unit 3 is made up of rocks of the Jurassic "Schist". The unit
makes contact with the intrusive at the surface and is generally recessively
weathered. The following sub-divisions represent variations within the

unit. Boundaries are gradational and discontinuous due to later structural

modification.
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3a: Massive black shale to slatey phyllite occurs with or without
minor laminated to thinly bedded guartzite.

3b: Fine to coarse-grained quartzite and argillaceous quartzite, often
sub-arkosic. Laminated to massive sequences, often displays fining upwards
sequences. Beds up to 3 metres thick seen.

3c: Interbedded shale and dark argillaceous limestone. Limestone is
fine-grained, micritic and does not appear to be textured. This unit was
observed only in the lower sequences of the Jurassic “"Schist™.

3d: Black chert, argillaceous chert and cherty argillite interbedded
with black shale.

Unit 4: Rocks of Unit 4 form the Mt. Brenner Stock and 1ts associated
dykes and sills. The composition of the unit is dominated by a series of
rocks ranging from monzonite to diorite. The grain size of the stock ranges
from fine to coarse and consists of well grown euhedral plagioclase and
orthoclase crystals. Both are white in colour and are therefore difficult
to distinguiah in the field. Mafic minerals are restricted to <40% of the
rock and consist of hornblende laths with lesser amounts of pyroxene
(augite?). Only minor amounts of quartz were seen indicating the presence
of quartz monzonites. An 1ncrease in the amount of plagioclase was observed.
in sore areas at the edge of the intrusion indicating a possible marginal
diorite phase. This is supported by the generally dioriticAcomp051tion of
dykes seen cutting the surrounding country rock.

Due to late season snow conditions and the high relief of the

intrusion, mapping of the stocks margin was limited mainly to talus piles at
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the bottom of various slopes and descriptions of randomly occurring boulders
in the valley itself.

The following sub-divisions of Unit 4 apply to the various dykes
observed in the area.

4a: Biotite Diorite - Mesocratic with approximately 20% medium-—-grained
biotite in a dark aphanitic groundmass composed of fine-grained biotite and
feldspar. Often occurs at the margin of larger hornblende diorite dykes.

4b: Hornblende Diorite - Medium to coarse-grained, porphyritic and
equigranular plagioclase and hornblende. Large crystals often display same
flow orientation. Minor quartz observed in some areas.

4c: Syenite-Monzonite - Buff coloured. <Contains 30% elongated,
tabular plagioclase crystals up to 4 cm long. Mafics are hornblende
occurring as euhedral to subhedral tabular crystals up to 1 em 1in length,
15-25% of the rock. Both occur in a fine-grained groundmass composed of
mafics and fteldspar. Phenocrysts are highly flow oriented in a direction
parallel to the dykes wall, giving it a trachytic texture.

Unit A: This unit is represented by dark green, slightly porphyritic
anygdaloidal andesite dykes ranging from 1 metre to 5 metres in thickness.
The dyke 1a only observed on the north ridge where it cuts the Road River
Formation. The dyke is concordant to chert beds in some areas, while
cutting across beds in other areas, furthermore, it is generally irregqular
and discontinuous., Calcite filled amygdules and fracture fillings are very
common. The exact age of the andesite dykes 1s unknown. However, 1t 1is

likely related to a Silurian or post—-Silurian volcanic event known to have
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taken place in the area.

2-3: STRUCTURE

Variation in structure between units in Mt. Brenner Valley is related
to 3 different periods of deformation as well as the reaction of different
units, of varying degrees of competency, to the same deformational gtress.
Deformational stresses likely occurred during the post-Ordovician, deforming
the Road River Formation, the early Cretaceous, resulting in thrust faulting
throughout the region and the third occurred during emplacement of the
Brenner Stock in the aid-Cretaceous.

The oldest units observed in the mapping area are those of the
Ordovician-Silurian Road River Formation. The large abundance of chert
makes this a fairly competent unit. Structural observations of this unit in
the Road Creek indicates beds which strike N-S and dip east, cut by normal
faults which strike N-5 and dip 90° to 45°E. Chert beds are often highly
distorted with beds truncated against each other. The dip of beds ranges
from vertical to 50 east. Dips change radically over relatively short
distances. In one locality tight isoclinal folds were observed in the upper
parts of the formation just below the contact with the overlying Tahkandit
limestone. The folds have easterly dipping axial planes tﬁat plunge gently
north. Thia type of folding indicatea a period of high compression. These
tolds do not, however, continue 1nto the overlying limestone. This,

combined with the angular unconformity observed between the two units in
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DDH-M-85-2, supports the possibility of a post-Ordovician orogenic event
resulting in uplift and erosion before deposition of the Tahkandit limestone
during the Permian.

Tilting of the Tahkandit limeatone and deformation of the Jurassic
"Schist"” can be related to a second deformational event in which strata with
different levels of competency behaved under the same stress.

The limestone unit has an orientation ranging from sub-horizontal to
259 east with average dip being 5-10° east. The unit is not folded but
appears to be down-faulted to the east by a series of high angle normal
faults giving visible displacementa of up to 15 metres vertical. This
feature was also noted north of here in Fireweed Creek during previous
programrs. The down-faulting gives the unit an apparent dip of 20-23° east.

The actual limestone schist contact represents a time? unconformity
only as the beds themselves appear conformable and are marked by a chert
pebble conglomerate 2 metres thick, in ocutcrop. With increasing height in
the section, dips in the "schist™ begin to steepen and become more irregular
ranging from 5© east to vertical with some sections possibly being
overturned. Due to a lack of sedimentary structures in some areas, 1t is
difficult to tell. However dips vary dramatically over distances of tens of
metres. Part of this is a result of soft sediment deformation shortly aftef
deposition, however the majority of it is due to early Cretaceous
compressional stresses.

Two types of folds are associated with this period of deformation. The

first and most cormmon are broad, open, gently curving S-shaped folds which
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have a wavelength of 2 metres or more, but with little amplitude. These
folds are likely drag folds related to bedding plane slippage between
quartzite and shale beds during early Cretaceous compressional forces.

The second type of folding observed is that of a chevron style fold.
This style of folding 1s visible only on the north ridge towards the western
portion of the valley. It consists of closed folds with vertical axial
planes striking approximately 300E of north. The axial planes of these
folda is also a plane of weakness which has resulted in some slippage.

The third stage of deformation occurred during the mid-Cretaceous and
is associated with emplacement of the Mt. Brenner Stock. Deformational
effects represented by tight isoclinal to assymetrical folding, on a small
scale, are seen only in close proximity to the contact with the intrusion.
Axial plane of these folds dip east at about 459 and there is alsoc a well
developed axial plane cleavage. This type of contact implies that
assimilation of the Jurassic "Schist™ at the margins of the stock was
alight. Thia atyle of folding was observed up to 100 metres from the
contact with the stock.

Figure 4 summarizes the cross-sectional geology of Mt. Brenner Valley
based on surface outcrops, drill hole information and geophysics. Figure 5

is a compilation of the geology of the entire MARN clainms.
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2-4: METAMORPHISH

Two atages of metamorphism are apparent in the Mt. Brenner Valley. An
earlier phase of dynamic metamorphism is visible throughout the entire
Jurassic "Schist" and is recognized by the presence of slates, slatey
cleavage and the development of a very fine-grained phyllite, composed
mainly of chlorite. Thia early atage of metamorphism is related to early
Cretaceous compressional forces which resulted in thrust faulting elsewhere.

The second, later stage of metamorphism, was of a thermal nature and is
associated with the intrusion of the Mt. Brenner Stock and its associated
dykes in the mid-Cretacecua. The metamorphic effects of the intrusion can
be recognized by the presence of a thermal aureole extending up to 250
metres from the "schist"“-monzonite contact. The thermal aureole is
characterized mainly by the presence of bladed prismatic crystals of
fibrolitic sillimanite. These crystals range from less than 1 mm in length
to 4 mm and are only observed in beds with an extremely high argillite
content. In the more quartzite rich beds sillimanite is absent, however
fine-grained, reddish brown biotite is often present.

As the intrusion is approached, sillimanite crystals in the
argillaceous beds become coarser grained. Immediately adjacent to the
intrusive there is a highly silicified hornfelsed contact.. A large part of
the asilicification 18 likely due to recrystallization of the extremely
quartz rich beds which make contact with the intrusive at the surface.

Thermal effects of dykes cutting the Jurassic "Schist"™ are essentially




the same as that of the intruaion except they occur on a much amaller acale.

Where dykes cut the limestone, the effects appear to be relatively nminor.
In outcrop, only Unit 4c, the Syenite-Monzonite dyke, was seen to cut the
limestone for any significant distance. The metamorphic effects appear to
be limited to minor recrystallization and there was no skarn development at
the contact. On the north ridge where Unit 4b, the Biotite Diorite, cuts
the limestone, gossan is associated with minor recrystallization at the
contact and again no skarn minerals were observed. This relationship is

also observed in both drill holes where dykes cut the limestone.
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CHAPTER THREE: GEOPHYSICS - C.S.A.M.T. SURVEY

3-1: GEOPHYSICS - C.S.A.M.T. SURVEY

During the period August 19 to 31, 1985 a Phoenix Geophysice crew
completed S lines of C.S.A.M.T. surveying, totalling 4.85 km. Three lines
120+00N, 122+CON and 124+00N were completed initially. Lines 121+00N and
123+00N were then done in order to give greater detail and to verify initial
results.

C.S.A.M.T. or Controlled Source Audio Magneto-Tellurics is a relatively
new method of geophysical surveying involving real time measurements of
electric and magnetic fields from a remote electromagnetic source. Readings
are taken for 16 frequencies ranging from 8192Hz down to 0.25 Hz. Depth
penetration with the C.S.A.M.T. system is a function of frequency and earth
resistivity. It was hoped that the lower frequencies of the system would
provide increased depth detection through the conductive overburden and the

locally graphitic Jurassic "Schist®™.

3-2: C.S.A.M.T. - INTERPRETATION

When dealing with the survey data certain factors must be kept in mind.
There is no linear depth relationship between apparent resistivity values

for the same frequency at different stations. Each resistivity reading is
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an average value over a 50 metre distance corresponding to the receiver
dipole length. A change in apparent resistivity does not necessarily
correspond to a change in rock type.

The following 18 a line by line correlation of the C.S.A.M.T. data with
the observed outcrop and drill hole geology in the Mt. Brenner Valley area.
In certain areas this appears to be a contradiction between the observed
geology and the measured apparent resistivities. Keeping the above factors
in mind, many of these discrepancies can be researched to give a more
complete picture of the subsurface geology.

Bradish (1985) divided the apparent resistivities into three gross
resistivity units (see Appendix B). Unit 4, a high resistivity package
greater than 1,000 ochm-metres, related to the intrusive. Unit B, an
intermediate package between 100 and 1,000 ohm—-metres, called the transition
unit. Unit €, characterized by low resistivities of legs than 1 ohm-metre
to 100 ohm—metres, attributed to conductive shales. Geological mapping
indicates the relationahip between resjiativity unita and rock units is not
as simplified as this. FRocks of the same unit are not strictly confined to
these resistivity boundaries and therefore overlap.

Mapping based solely on apparent resistivities places the intrusive contact
much farther to the west than surface geology would indicate. Geological
mapping places the contact at L-127+00N, 96+50E on the north ridge and
approximately S8+75E on L-124+00. Resistivity mapping places the contact at

93+25E on the same line. This point now appears to correspond to the
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weaterly edge of the aill intersected in DDH-M-85~2. This is also where the
dyke observed on the north ridge would make contact with the sill at depth
below a layer of talus and overburden at the base of the slope. This would
imply that some of the low R values observed beneath the sill are not
erroneous results but correspond to more conductive Jurassic "“Schist"”
beneath.

L-12,300N - Not much can be said about this line as there is very
little control available. The line is closer to the central part of the
valley and bedrock is likely under 30-40 metres of overburden. Much of the
data below 32 Hz appears to be erroneous.

L-12,200N - This line forms the central part of the valley and is also
the line drilling was conducted on. Overburden in the area of the drill
holes ranged from 30-45 metres in thickness. The monzonite-"schist" contact
inferred at 96+00E by resistivity values again appears to be much farther
west than is actually the case. The contact has been extrapolated
geclogically to approximately 98+75E at the surface. The sill which was
interpreted between 128 Hz and 16 Hz was intersected in DDH-M-85-2 from
6£6.78 metres to 93.2 metres. Six frequencies read below the sill however
never penetrated deep enocugh to pick up the limestone-chert boundary which
would be expected to have a significantly higher resistivity. The limestone
unit does not appear anywhere on this profile. It is llkel9 that the
conductive Jurassic "Schist' unit 1s preventing depth penetration of all
frequencies.

L-12,100N - Again the resistivity map shows the contact of the




intruaive too far to the weat. The high resiativity contact obaerved is

likely the western edge of the subsurface sill and the main body of the
intrusive lies farther east of the profile itself. Again there is no
indication of the limestone to the west, up dip, where it is closer to the
surface.

L-12,000N - This line has the greatest amount of surface information
with which to correlate with as much of the line east of 94+00E 1s over
outcrops of the Jurassic "Schist"” unit. The most easterly outcrop of this
unit is at 99+50E where the unit is hornfelsed and silicified to a great
degree. There are two possible explanations as to why Jurassic "Schist”
crops cut in an area where resistivity values indicate intrusive. The first
is that Jurassic "Schist" is represented by the relatively conductive layer
at the two highest frequencies with values of 25 ohm—metres to 1,800 ohm-
metres. This would mean the underlying high resistivity layer 1s actually
the main intrusive which extends west under the Jurassic "Schist' at a
shallow depth. Unfortunately there is no surface expression of this
relationship. This leads us to a second possibility. That is the low
resistivity layer seen in the upper two frequencies 1s a surface effect
resulting from the thin layer of talus and overburden covering parts of the
line. The high apparent resistivity of the underlying Jurassic “Schist™ is
a result of two factors. The units which make contact with the 1intrusive
are dominantly quartzites with lesser argillaceous content. The intense
heat of the intrusion has resulted in a high degree of silicification and

welding of these quartzite beds. The more argillaceous beds in this area
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have been thermally metamorphoased to somewhere between a alate and a fine-
grained chlorite phyllite. These factors could account for an increase in
the apparent resistivities of the "schist™ unit in the area of the intrusion
corresponding to the transition unit.

It should be noted that the dyke which crops out on the south ridge
does not extend across the valley to the north ridge, as previously mapped.
This 1s confined by the lack of a high resistivity zone on L-12,000N in the
western portion as this is the location where the presumed dyke would be
expected to cross the profile.

See Appendix B for C.S.A.M.T. profiles as well as the geophysics report

of Bradish, 1985S.

ESISTIVITY INVERSIONS AND DEPTHS OF DETECTION

w
|
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o
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The folliowing section will deal with resiativity inversions and their
application to the MARN C.S.A.M.T. survey as well as the depth of detection
of the C.S5.A.M.T. survey.

The resisitivity inversions were supplied by Mike Cormier of Phoenix
Geophysics (pers. comm.). C.S.A.M.T. 1inversions work best with flat lying
units of homogenous resistance as they give a one dimensional layered
profile. Problems arise when the one dimensional profile is applied to a
three dimensional situation such as exists here. Figqures €& and 7 represent
inversions ror stations closest to DDH-M-85-1 and DDH-M-85-2 respectively.

For ODH-M-85-1 the inversion shows fairly good correlation with drill
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hole logs. A sharp contrast is shown between overburden and the erosional
surface of the bedrock "“schist". The schist maintains a fairly consistent
registivity of 10-20 ohm-metres to a depth of 364 metres. At this point a
sharp increase in Pa occurs. This point is assumed to be the contact
between the "schist" and the limestone, which actually occurs at
approximately 300 metres giving a 64 metre discrepancy between the inversion
depth and the actual depth of contact. Nevertheless the profile gives a
realistic depth of detection of 360 metres or greater and has a shape
similar to what would be expected.

For DDH-M-85-2 two inversion profiles were done, one on either side of
the drill hole, see Figure 7. For the most part correlation of the
inversion to the geology of the hole 1s poor to non—existent. The only
correlation observed is at 95+75E where the depth to bedrock 1s predicted
within 9 metres. The rest of the data does not correlate and based on
geology gives an unrealistic depth of detection of 2,900 metres or greater
while implying the "schist™, sill, limestone and chert all have the same Pa
of 7,000 to 10,000 ohm-metres without differentiating between them. Clearly
the inversion data has a limited degree of reliability and should be treated
with caution in future surveys.

( The effect of a conductive layer on depth detection can be seen on the
western portion of L-12,000N. QOutcrop and drill hole data‘clearly show the
limestone horizon dips east below all 5 C.5.A.M.T. lines. However, on no

line does the higher resistivity limestone appear on a profile. At L-

12,000N, 39,000E the nearest outcrop of limestone 1s 150 metres to the west.
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Based on an apparent dip of 229, the limestone should be at a depth of 60
metres below the surface. If the unit dips at 10© as it does in the closest
outcrop to L-12,000, then the depth to the top of the unit is 26 metres.
Using this intormation it is apparent the depth of detection over certain
areas of the Jurassic "Schist" is less than 60 metres and may be as shallow
as 25 metres.

The more likely scenario to the problem above is that the C.S.A.M.T.
survey does not have the capabilities to decipher the relatively small
widths of the individual sill and limestone units and in fact is seeing 1in

the order of 10 km of profile.
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CHAPTER FOUR: DIAMOND DRILLING

On September 10, 1985 a Longyear Super 38 drill was mobilized to the
MARN-Mt. Brenner valley. Drilling was undertaken in order to test 2
C.S5.AN.T. resistivity anomalies for the presence of mineralized skarn
bodies associated with the Brenner Stock-Tahkandit limestone contact. The
limestone was intersected in both drill holes, however there was no
indication of any skarnification even at the contacts of dykes which cut the
unit. In thin section only minor recrystallization of calcite was observed.
Furthermore, the effects of the intrusion were no more noticeable in DDH-N-
85-2 than they were 1n DDH-M-85-1 which was drilled 250 metres farther away
from the contact.

9-l:  DDH-M-85-1

DDH-M-85-1 was collared at L 121+92N, 93+55SE on September 12, 1985 and
completed on September 23rd at a total depth of 380.43 metres. The hole was
drilled in order to test a resistivity low estimated to be at approximately
125 metres depth. Numerous problems were encountered due to deeper than
anticipated overburden and a series of over-pressured aquifers located at
depth. NW casing was sunk toc a depth of 13.7 metres at which point casing
was terminated due to sanding in around the casing making the hole too tight

to put the remaining 5 foot and 10 foot sections down. As a result of this,




NQ size drilling proceeded ahead of the casing. At 31.3 metres, Jurassic

“Schist"” bedrock was hit. At a depth of 36.6 metres the hole started making
a significant amount of water. At 71.7 metres the hole was reduced to B@
size rod. This was necessary because of the intense vibration of the NQ
rods in cavities, resulting from water pressure washing away fine sands in
the uncased sections of overburden around the NQ rods. At 82.4 metres the
core tube, with core, and the overshot were propelled out of the hole by an
overpressured aquifer horizon. Moderate to high water pressure continued
for the entire length of the hole. At 314.2 metres the core tube with core
and the overshot were again forced out of the hole, at which point the
swivel became jammed in the rollers at the top of the mast. Water pressure
at the point was still great enough to spray above the mast. The
overpressured aquitfers are likely related to surface waters percolating down
through joints and cleavages within the Jurassic "Schist”. The greatest
pressure was observed close to the fault which occurs from 272 metres to 296
metres. The water is likely being squeezed through associated shear zones.
The water had a slight sulphur smell which is probably related to the
breakdown of pyrite and pyrrhotite in the Jurassic "Schist”.

Detailed loge for DDH-M-85-1 are located in Append:ix A. Figure 8
depicts a graphic log displaying the various lithologies encountered.
Jurassic "Schist" was encountered directly below overburdeﬁ from 31.10 to
298.40 metres and consisted of a series of argillites and slates, which were
often laminated, and very fine to coarse—grained guartzites. From 86.35

metres to 106.50 metres there was a shale chip conglomerate. This appears
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to be related to soft intraformational deformation which is common
throughout much of the core and is often overprinted by a later structural
shearing which affected the entire unit. About 50% of the unit is composed
of quartzite, argillaceous quartzite and greywacke of varying degrees. Dips
of these beds are irregular, having large changes of up to 300 over a few
metres. Numerous gradational bedded quartzites and other sedimentary
features such as rip up clasts indicate all beds are right way up.

The finely disseminated sulphide which occurs throughout much of the
core is dominantly pyrrhotite with lesser amounts of pyrite. This explains
the brown, often gosganous, weathered surface of the Jurassic "Schist'" as
seen in outcrops.

The "schist' unit 1s cut by numercus small and large scale shear zones

i

at variocus angles ranging from 5° to 709 to the core axis. The most common

$3

dip direction appears to be east, however it is often difficult to tell due
to broken sections. These numerous shear zones clearly display the
incompetency of the unit. From 272.4 metres to 296.6 metres, a strong shear
zone displaying good cataclastic textures, especially around chert clasts,
was intersected. Textures and foliation made an angle of 30° to 550 with
the core axis. The shear zone was characterized by calcite, healed
breccias, slickensides, clay, mylonite, minor silicification associated with
chert, as well as disseminated and veinlet pyrite. The shear zone cuts
across the "=zchist™ limestone contact obscuring an original depositional
features.

The upper contact of the Tahkandit was taken at 298.4 metres using the




limey chert pebble conglomerate, seen in outcrops, for a marker horizon.

The Tahkandit Formation generally consists of limestone chert pebble
conglomerates and chert beds. Certain sections have an abundance of
fossils, mainly crinoid stems and brachiopods. Overall very similar tc what
is seen in outcrops. The limestone core was cut by approximately 10 sheared
or breccia zones many of which were calcite sealed. These breccia zones are
likely related to the major shear zone which cuts the limestone and forms
the upper contact of the Tahkandit.

Dykes cutting the core were of a diorite composition. In all, 4 dykes
cut the core. Dykes often displayed chilled margins, however showed little
effect on the country rock. Only minor recrystallization of calcite was
observed where dykes cut the limestone. Core widthe of the dykes ranged

from 2 metres to 5 metres.

DDH~-M-85-2 was collared on September 26, 1985 at L-121+88N and 96+10EL.
The hole was completed on October 9, 13985 at a tcotal depth of 487.4 metres.
The purpose of the hole was to test 2 C.5.A.M.T. resist:ivity lows which were

separated by a zone of high resistivity presumed to be a

i1}

11l or tongue
projecting out from the main intrusion.

Drilling was 1initiated with NQ rod and KW casing. At 29.3 metres the
casing became sanded in. Drilling ahead continued with the N@. At 44.5

metres, just above bedrock, loss of circulation resulted i1in the NQ rod
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becoming stuck. At this point in order to save the hole, a 400 lb. jam
hammer was mobilized to the site. Repeated jamming succeeded in freeing the
NQ@ but not the NW casing. NQ drilling continued to 119.0 metres where
problems with constant loss of circulation and sanding in of the uncased
overburden necessitated that drilling be reduced to BQ size rod. Drilling
then continued to the total depth of the hole with only minor problems.

In DDH-M-85-2 Jurassic "Schist™ was encountered from 44.81 metres to
435.7 metres. The lithologies were essentially the same as those
encountered in DDH-M-85-1 except for some minor differences in the upper and
lower parts of the sections. At 46 metres the axial plane of a small scale
iscclinal fold, dipping 459, was intersected. It is difficult to tell if
this was a result of soft sediment deformation or later structural
deformation of the unit. Shear foliation on either side of the axial plane
would indicate structural deformation. Below this point sedimentary
structures, which are numerous, indicate all beds are right way up. A
biotite quartzite, not observed in DDH-M-85-1, was encountered from 50.8
metres to 55.5 metres. This horizon displayed well formed cross-bedding
which indicated beds are right way up.

The s1ll seen 1n C.5.A.M.T. profiles was encountered from 66.8 metres
io 33.2 metres. This 1s far shallower than the predicted 200 metre
(Bradish, 1985) depth of intersection. Some actinolite, qdartz, calcite and
pyrrhotite pods were observed along fractures within the sill near its

contact. These are likely the result of retrograde alteration of mafics in

Ia]

the «rorite. Plagloclese phenccrysts displayed flow orientation giving the
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sill the same general appearance as the main intrusion. Fibrolitic
sillimanite was well grown in the slates surrounding the sill. In general,
sillimanite crystals were more abundant and well grown in this hole.

From 396.6 to 424.4 metres, a sequence of interbedded limestone and
cherty argillite or slate was intersected. This sequence was not observed
in the first hole as it was likely obscured by the fault, however a similar
sequence was observed on the south ridge just above the Tahkandit limestone.
The limestone beds have a true thickness of up to 30 cm and were light grey
to white 1n colour, argillaceous and micritic. Below this sequence, tfronm
424.4¢ metres to 435.7 metres, was a fairly massive unit of fine-grained,
buff coloured quartzite. Again this sequence was not observed in the {first
hole due to the fault, but was observed on the north ridge just above the
Tahkandit Formation. The Tahkandit limestone was intersected from 435.7
metres to 4¢76.2 metres. Since the unit dips at the same orientation, about
20C 1in both holes, the 40.5 metre intersection in DDH-M-85-2 as opposed to
the 45.1 metre 1ntersection in DDH-M-85-1 indicates the limestone thins to
the east. This assumes 00 deviation of the drill stem.

Eleven dykes cut DDH-M-85-2. This is an increase of 7 over DDH-M-85-1
indicating the closer proximity to the intrusion. Where dykes cut the
limestone, again there was no skarnification, however there was
recrystallization of the limestone and calcite veining alohg some of the
dyke limestone contacts.

The Tahkandit-Road River Formation contact 1s an angular unconformity.

Although 1t was indicated elsewhere on property, this 1s the only location
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it was observed. Drilling was terminated at a depth of 487.4 metres in
cherts of the Road River Formation. Figure 9 represents a graphic log of
DDH-M-85-2.

The Devonian "Black Clastic Unit" (Biczok, 1981) mapped in the northern
MARN claims was not observed anywhere in the Ht. Brenner Valley. At all
locations the Tahkandit Formation appeared to overlie the Road River

Formation black cherts and argillites.
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CHAPTER FIVE: MINERALIZATION

No skarn mineralization was observed in either drill hole or in
outcrop. The only sulphides observed were arsenopyrite, pyrite and
pyrrhotite occurring in minor amounts.

Arsenopyrite occurs with quartz as late stage porphyry veins associated
with dykes extending from the main intrusion. These veins are narrow,
generally 1 cm to 3 cm wide, and are very discontinuous. Furthermore, they
were only seen on the south ridge occurring with the diorite. Only minor
gold values (860 ppb) occur with these veins. Samples of arsenopyrite veins
cocllected elsewhere on the MARN during previous work programs gave similar
results.

Pyrite and pyrrhotite generally occur together as disseminations,
nodules and fracture fillings within the Jurassic "Schist" and the Tahkandit
Formation. Geochemical results i1ndicate there 1s a minor amount of arsenic
assoclated with pyrite and pyrrhotite.

Pyrrhotite is generally much more abundant than pyrite in the Jurassic
“Schist”. Due to the fine-grained nature of their occurrence, the exact
relationship between them 1s difficult to tell. However due to their
absence 1in more quartzite rich beds, 1t is likely their océurrence is
related to the original aerobic environment present during deposition. This
1s also indicated by the local occurrence of graphite.

Both pyrite and pyrrhotite have been remobilized into joints and




41.

fractures where they form amall veinlets and coatings in the "achiat' and
limestone. In DDH-M-85-2 a 1 mm wide sulphide veinlet contained 880 ppb Au,
1,080 ppm Z2n, 178 ppm Pb and 402 ppm As. These were the highest values
recorded in both drill holes (see Appendix C). Pyrrhotite also occurred
with actinolite, calcite and quartz in pods of retrograde alteration within
the upper part ox the sill in DDH-M-85-Z. This showed only slightly

anomalous gold values of 100 ppb Au.




42.

CHAPTER SIX: GEOCHEMISTRY

All samples were run for Cu, Ag, Au, As, 2Zn, Pb, W and Bi. These are
the metals enriched 1in the Mini-Grid skarn on the northern MARN claims. Two
samples of barren Tahkandit limestone were analyzed in order to provide
background values with which to compare drill core analysis with. Both
samples were taken from outcrops of the limestone on the north ridge and

give similar results.

Cu Ag Zn Pb W Au B1 As
(All values in ppm except Au 1n ppb?)

#72377 4 0.2 38

#72378 & 0.2 22 q 1 10 56 30

Elevated valuea were obgserved in geveral samples, however very few
significant anomalies are present. Furthermore, there are even fewer
coincident multi-element anomalies.

High Cu, Ag and W in sample 93512 are associated with pyrrhotite chert
nodules. Elevated Z2n, Pb, Au and As values in sample 93529 are associated
with 2 thin fracture f1lling sulphide veinlets lees than 1 mm thick.

The only strong correlation is between anomalous Au and As values.
Higher than normal Au values are always associated with anomalous As values.
However anomalous As values do not always correlate with high Au values.

Other anomalies appear to be erratic and are likely no more than
elevated background valuea. Some appear to be a result of local increases

in pyrrhotite and pyrite, however this is not always the case.
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CHAPTER SEVEN: CONCLUSIONS AND RECOMMENDATIONS

The 1985 drill program failed to locate any skarn bodies in the Mt.
Brenner Valley. Although the Tahkandit limestone was intersected in both
drill holes, it appeared to be relatively unaltered. Geological mapping
places the contact 150 metres to 200 metres east of DDH-M-85-2 at depth.
The unaltered nature of the rocks and a review of the geophysical data lends
support to this location. To drill this location would require a hole
approximately 600 metres deep.

Precious metal skarn development on the MARN requires a specific
geological environment :involving late stage hydrothermal circulation of
metalliic bearing solutions through skarnified limestone entrapped by
diroritic sills. The highly argillaceous, cherty and generally impermeable
nature of the Tahkandit limestone make skarn development elsewhere erratic
and discontinuous. This, combined with the economic considerations of
drilling a hole &00 metres deep and the inability of present geophysical
methods to accurately delineate the geological environment necessary for
this type of skarn development, make further work in the Mg. Brenner Valley
and along much of the contact impractical. Therefore no further work 1is
recommended for this area even though the potential for & skarn body still

exlstis.




The mineral gully zone atill holda aome potential though aa high grade

float asasaying up to 0.8 opt Au, found during previoua exploration progranms,
haa yet to be traced to a acurce. With sufficiently high metal prices,
further work in the form of diamond drilling would be warranted in this

area.

Reapectfully asubmitted,

Steve MackayW

Geologist



Biczok, J.L., 1979. Preliminary Report, MARN 1-8 Claima. Mattagami
Lake Exploration Ltd. Assesament Report.

Biczok, J.L., 1980. Exploration Report No. 2, MARN 1-62 Clainms.
Mattagami Lake Exploration Ltd. Assessment Report.

Biczok, J.L. and Kemp, R., 1980. Exploration Report No. 3, Geology,
Geophysics and Drilling; MARN 1-108 Claims. Mattagami Lake
Exploration Ltd. Assessment Keport.

Biczok, J.L., 1981. Exploration Report No. 4, Geology and Drilling,
1581, MAEN 1-108 Claims. Mattagami Lake Exploration Ltd.
Assessment Report.

Biczok, J.L., 1982. Exploration Report Ne. 5, HARN 1-108 Claims, 1982,
Noranda Exploration Company, Limited Assessment Report.

Brown, I.J., 1985. Gold-Bismuth-Copper Skarn Mineralization in the Marn
Skarn, Yukon. M.Sc. Thesis, University of Alberta.

Green, L.H. and Roddick, J.A., 1961. Geology, Dawson, Yukon Territory.
G.S5.C. Map 1284A to accompany G.5.C. Memoir 364 by L.H. Green.

Tempelman-Kluit, D.J., 1969. Geology, Tombstone-Upper Klondike River,
Yukon Territory. G6.S.C. Map 1248a to accompany G.S5.C. Bulletin
180.

Yamashita, M., 1984. C.S5.A.M.T. Controlled Source Audio Magneto-
tellurics. Phoenix Geophysics Report.




STATEMENT OF QUALIFICATIONS

I, Steve Mackay, of the City of Edmonton, Alberta, do hereby

certify:

That I was employed as a geologist by Noranda Exploration
Company, Limited (No Personal Liability) during the 1984 and
1985 field seasons.

That I am a graduate of the University of Alberta, Edmonton,
Alberta with a Bachelor of Science Degree, Specialization in
Geology.

That I am a member of the Canadian Institute of Mining and
Metallurgy.

That I aupervised the work described in thia report.

Steve Mackay
Geologist




PROJECT:

M

STATEMENT OF COSTS

MARN Claima

C.5.A.M.T. Survey:
Phoenix

Labour (Norex)

Air Transport + fuel
Land Transport
Supplies, lodging, etc.

Drilling:

Arctic Diamond Drilling

Labour (Norex)

Air Transport + fuel

Land Transport

Feod and lodging

Supplies, equip. repairs, etc.

Report Writing

$72,000.
19,000.
58,000.
17,600.
7,500.
12,000.

090

S 27,139.00

186,100.00

$214,239.00



APPENDIX A

DRILL LOGS DDH-M-85-1 and DDH-M-85-2




NORANDA EXPLORATION COMPANY LTD.

FIELD SURVEYED
Property MARN Started  sept. 12, 1985 CO-ORDINATES CO-ORDINATES DIP TESTS NTS no. 116 8/7, 10
Hole no. DDH-M-85~1 Finished Sept. 23. 1985 Lat. 12192.3N Lot. Depth Bearing Dip | Depth | Beoring | Dip | Project no. 619
Bearing Length  380.34 m Dep. 9355.7e Dep. Logged by A.c. Eunson
. . NQ 71.
Dip-Collor  vertical Core size Bg 71.:; : coH Elev. Elev. Sheet 1 of 4
METRES LA Grophic % i Sample METRES ASSAYS
From T Rmry LDQ DESCRIPTION OF UNITS Mineralization no. From To Length ppb ppm ppm ppm ppm
Au Aq |Cu/Zn |Pb/W Bi/As
I} OVERBURDEN: Boulders of Hornblende Plagioclase Diorite.
| Sand layer -near bottom of layer.
31.10 298,40 | JURASSIC "SCHIST": This unit consists of mainly argillaceoup j
rocks. There are layers of black shales, dark grey silt~ i
stones, greywackes, shale chip conglomerates and minor arkosgs. !
31.10-37.25: Black to dark grey shales. Dissem. pyrrhotite !
and thin layers of 0.1 to 3 mm thick. Also with quartz as ]
fracture fillings. Po layers occur every 0.5 m or so. Small !
needles 0.25x4 mm of sillimanite compose about 108 of the i
rock. They are oriented parallel to layering. This section !
 qraphitic.
| Ecliation 30” to C.A. .
34,75-35,23: No sillimanite. !
36,90-37.85: No sillimanite, |
- 9 NGLOMERATE,  5-10% of rock, composed :
of pyrrhotite and shale fragments. Fragments are anqular :
Mﬂuﬂmﬂl cm, :
Fgliagiog 30" to C.A., locally to 60  (large fragments) '
37,25-37,33: Brecciated section 8 cm thick, anqular shale 1
L fragments. OQuartz healed. H
39.30-40.10: Layers 75 to core axis. )
39,.30: sSmall fault, slickensides, fault gouge, Hocky core. !
40.10: Truncated layers. T
41.15: Breccia - quartz healed 3 mm thick. 1
66.19-82.40: Massive dark grey siltstone 0.2 mm grain sizd,
15-20% quartz? faint layering. Trace disseminated pyrrho-
tite. Occasional po nodules occur in "trains" and clusters]
72.25-72.35: Breccia zone, quartz healed. Foliation 30
to C.A.
73.20: Mylonite 1 mm thick
73.75: d "~ "
82.40-86.35: Greywacke-(Quartzite) argillaceous with num-
rous (2%) shale fragments. Fragments tabular and aligned
@ 60 to C,A, Some have thin (.5 mm) relict weathering rind.
83.40: Breccia, some mylonite
83.90: Breccia, vugqgy with calcite mortar.
86,35-106.50: Shale chip Conglomerate. Bedding 45  to 20
to C.A.
A 98,00; Small shear, core blocky, slickensides, shear 15
to _core axis,
| 98,55; As above,
A2100,00: As above. e
104.40; sSample taken for conductivity test, ﬁx




NORANDA EXPLORATION COMPANY LTD.

Property ......... AR il e e -

METRES

From

To

%
Recovery

Graphic

Log

DESCRIPTION OF UNITS

%

Mineralization

Sample
no.

METRES

ASSAYS

From

To

Length

ppb
Au

ppm
Aq

ppm
cu/zn

ppm
Pb/W

ppm
Bi/As

106.50~108.71: Dyke - intermediate volcanic. Very fine-

grained, hard, siliceous, 2 mm chilled margins but contacts

irreqular. About 15% hornblende phenocrysts 1-2 mm. Some-

times replaced by pyrite.

108.91-298.40: OQuartzite - argillaceous, laminated. Some

| sequences of about 5 cm show gradational bedding, indicatin

| tops are uphole. Occasional pyrrhotite chunks. Some evi-

dence of penecontemporaneous deformation, Also rare po layd

! some 2-3 cm thick. Arkosic sections 0.5 to 2 mm grain size

| with shale chips., At about 250 m depth the rock becomes
_mn_mam‘m__aumgns layers become rare. At

R4 ts (joint fillings)

_m_sm,__u__m_npute layers and disseminations

_m_n._mmzo to C.A.
-

- H Cky core.

135,97-133.50: Dyke intermediate volcanic. Upper contact

r contact 45 to C.A.

87,20-187,31: artz filled fractures.

| 190.67: cCalcite veinlet - irreqular fracture filling

193.21: Calcite veinlet - irreqular fracture filling

200.35-200,90: Near vertical shear zone. Calcite veinlets

| -and_slickensides,

.221,10; Smal) fracture - slickensides

256,30-263,65;: Near vertical shear -~ slickensides
267,35; 6 mm quartz veinlet. Shear 35" to C.A.

272.40-296.60; sStrong ghear zone - calcite healed breccia.

Glavey mvlonite with fragments. Dissem. and veinlet pyrite

286.04-286.48: Silicified (cherty) zone, Reacts to HCl,

|_atringers of py and po,

- acts, "ghost” layers]

— _mluum i d ZQ"Q;

h

__226*Qg;zgl‘zii__higgx_gng;; - cataclastic texture. Foliatig

30 to CLA

- H i Its

93501

293.0

294.,0

40

©4/172

14/1

6/100¢

295,60-296,00; hd s

: 297.20-297.80; - L)

ANEAE




NORANDA EXPLORATION COMPANY LTD.

Property ........MBRN.....ooviiiiiiiriiirin e

Hole no......PRU-M-83-A......

METRES

From

To

%e
Recovery

Graphic
Log

DESCRIPTION OF UNITS

%
Mineralization

Sample

no.

METRES

ASSAYS

From

To

Length

ppb
Au

ppm

ppm

Cu/Zn |Pb/W

ppm
Bi/As

1 298,40

343.50

TAHKANDIT PORMATION: Composed majnly of grey to light grey

limestones. Some chert pebble conglomerates and cherts.

This section also has several breccia zones and 2 m basic

... dvke,

298,40-298,70;: cataclastite - dark arey matrix with 0,1 mm

93502

298.4

299,0

2Q

20/212

1871

0/332

1 to 1.0 cm rounded, elongate chert fragqments, Rock is 75

| fragments .

1 298.70-299,0: Cataclastite - grey matxix with 75% 0,1 mm to

mem%mmuuix xeacts

| with HC1. Poliation 30 to C.A

93503

299,90

299.7

20

6/44

1271

£2/62

| 299.00-299,65: Limestone - dark grey to medium grey coloure

93504

300.38

301.38

40

30/118

3271

24/98

| fine-grained with 30% subrounded Q.1 to 3.0 mm chert pebbles}
} 299 ,65-302.75: Mafic Dyke - 130% nlaaioclaqp 20% hcrnblpgde

303 50-304 45; » -
| 307,00; Minor brecciation with calcite veinlets.

| 307 14~307 26: Coarse Egblz section.

| 307,63-307,95; _Calcite veining up to 1 cm and some vugs.

307.99-308.10: Coarse pebbly section.

308.14~308.31: al veining and brecciation. Slight

93505

308.05

309.05

1.0m

10

6/48

18/1

£6/24

|_foliation 45~ to 25 to C.A
- i aj reccia with some

hod " ne,

i i w 2 mm green

| gouge centered in vein. 20 to C.A.

| 112,21-312.32: Massive calcite

312.99-313.14: Calcite with 90% 3.0 mm - 3.0 cm green

limestone blocks

313.50-313.76: As above

313.90: As above for 2 cm

93506

314.7

315.7

l.0.m

6/220

J6/1

0/384

314.15-315,85: Ag above

116.57-317.15: As above

| 316.90-319.3Q: Rock very soft and friable

7 3 dar stimated)

ﬁwwwwmes in

friable, clavey matrix, Abouyt 20% pebbles, Matrix grades

Does not react to HCl. Last 5 cm of sequence has no pebblef.

319.30-319,50: Light green chert.

319.50-321.18: Massive, light qrey, fine-grained limestone

320.75: 2 cm breccia, 20% anqular chert fragments 2-4 mm

in size. Foliation 45  to C.A.




NORANDA EXPLORATION COMPANY LTD. Property ............ MARN....oviiiniiinii e Hole no......PDH=M-85-1. . ........ Sheet..4....of. 4. .

METRE < o,
ETRES % | Grophic DESCRIPTION OF UNITS e Sample METRES ASSAYS
From To Recovery Log Mineralization no. From To Length [ PPP ppm ppm ppm | ppm
1 Au Ag Cu/Zn [Pb/W Bi/As
321.18-321.54: Grey and black cherts.
321.54-322.50: Greenish, grey, calcareous, soft, friable 93
mylonite? or dyke? Some stubby, hexagonal crystals, milky 207 32,7 22,5 2.8.m 10 0.8 60/84 2075 4 32/60
white %#0.5 mm to 0.1 mm, about 25% of rock. Some pyrite in
fractures.
322.50-323.10: Lavered grey limestone and black chert.
Layers are a few cm thick.
323,10-324.13: Grey limestone.
324.13-324,53; Same as 321,54-322,50 m. Some slickensides,
| Limestone bleached for 5 mm @ contact. Becomes progressivel
[ harder to bottom df sectjon,
-329,33; - d alcareous grey-qreen colour
with hornblende phenocrysts. Same as 106.50-108.91 m.
= i tone. 93508 {331.0 332.0 _ll.om] s0 0.2 110754 | 22/1 B2/170

333,75-336,70: Dark grey fossiliferous limestone, mainly
| brachiopod shells and some crinoid parts,

336,70-343.49: Light grey, occasjonally pebbly limestone.
|_Trace pyrrhotite as blebs,
[ 343.12-343,31:  pebblv section, At contact (70 to C.A.) 93509 342.48 343.48 1.0 m | 80 0.2 {12/72 4/1 K2/262
| three rip-up? clasts of pink chert,

243,49 _380 ROAD RIVER FORMATION; Buff, grey and black cherts, occa-

sional vertically fractured (to contacts) well healed
breccias, Usually only a few cm thick. Rare pyrrhotite
and pyrite layers in black cherts. Chert layers are 1-2

metres thick, Some carbonate filled joints.

357.72-357.98: Chert pebble conglomerate - 2-4 mm rounded
clasts in qrey matrix. About 70% clasts,

93510 343.48 344.48 1.0 m 50 0.4 48/124| 12/20112/40

380,43 END OF HOLE.




NORANDA EXPLORATION COMPANY LTD.

FIELD SURVEYED DIP TESTS NTS no.

Property  am Started sepe. 26, 1985 CO-ORDINATES CO-ORDINATES 116 5/7

Hole no. DDH-M-85-2 Finished oct. 9, 1985 Lat. 12186N Lot. Depth | Beoring Dip | Depth | Beoring | Dip | Project no. 610

Beoring Length 487.39 m Dep. 9610E Dep. Logged by 5.3, Mackay

Dip-Collar  -90° vertical Core size 'Q 07119.00 m Elev. Elev. Sheet 1 of &

BQ 119.0-487.39
METRES . o METRES ASSAYS
% | Grophic DESCRIPTION OF UNITS ve Sample T | vegn| o0 ] en | een [pem | pom

i izath From
From Yo Rm’y LOO Mineralization Au Ag Cu/2Zn [Pb/W Bi/As

0 44.84 OVERBURDEN: ' Monzonite and diorite boulders_in fine-gqrained

sand.

—3ar

44.84 435,67 100 | JURASSIC "SCHIST": gSlate to fine-grained phyllite, guartzit.

and minor interbedded limestone at base.

et d silty axgil-

C.A. 20

46,00; Small scale ti al fold, Axial plane CA 45

46,82-49.02: N ro - of fracture

Often highly contorted as well as discontinuous over short
{distances.

47 3 i fractures

148,55-50,78; Sheax texture - some relict boudin like quartzi

- -.J L _L“L_<LJ._,+

i - long

 50,78-55.51: Intexbedded silty arg. and buff to brown-xed |

|

[laninated fine-argined biotite quartzite. Truncated lami-

nationg, C.A, 45 .

46; .

53.46: Irreqular quartzite dyke.

3

55.51-66,78: Interbedded speckled glate, bedyg up to 6 cm

ISR

thick, and fine-grained buff coloured lam. siltstone. Spec-

kled slate contains crystals of fibrolitic sillimanite up

to 2 mm long x 0.5 mm wide. 20-30% in the slate beds and

rare to absent in the more siliceous giltstone beds. Crystals

often have prismatic ends. Sequence gontains various soft

sediment deformation features includjng small scale draq

folds, load grooves and rip up clasts. Laminated siltstone

also cut by quartzite dykes <1 cm wide which truncate sharpl

at _upper and lower slate contagt. C ds_and ft sed,

features indicate beds are right way up. C.A. 45,

66.68-66.78: Bjotite, chlorite and clay alteration, Mipor

calcite jin fractures S g at contact with dvke.

66,78-72.81; Dyke-sill,

diorite dvke. py 2% !

66.78-68.32 Fine~ bi

tions )

93511 67,26 67.41 0.15 100 0.4 3071201 36/l p4/382

i c
67.26:  Actinolite, guartz, calcite d u pg 3%

1l cmx 3 cm,
R

67.41: Actinolite, guartz, calcite and po filled fracture po 15t

68,32-70,59; torn d 1d. Jlaths up to |

1 mm wide vafcite veinlets jo fractures

1.5 ¢m JOs., Flow oriented C.A, 49 Minor diss. po and ;
[




NORANDA EXPLORATION COMPANY LTD.

Property ........ MARN............. rertentreeanteaernenaaan

Hole no..... PDH-M-83%72...........

METRES

From

To

‘/ﬂ
Recovery

Graphic
Log

DESCRIPTION OF UNITS

°/°
Minerclization

Sample

no.

METRES

ASSAYS

From

To

Length

70.59-72.81: Contact C.A. 250, with sheared black po bearind

Up to 20%

L

slatey arg. Shearing parallel to contact. Some boudin

py locally

like features.

Po occurs as discrete blebs and disseminatigns.

Chlorite and slicks on fractureg

72.81-93.23: Dyke-Sill

py 2%

73.06-73.41: Fractured med, qr, hbld diorite with chlorite

limonite, calcite, clay and alterati fractures,

74.96-75.06: locally calcareous,

75.72: Contact between fine g;, djorite and coarser gqr,

1d plaqg. hyrit fics v25%, plag

phenos ~40%) . - Flow oriented C,A, 55
87.40-93.23: Contact grades to finerqr, darker version of

|_above. Many fractures most of which have slicks, calcite,

cla!, chlorite and minor py, Djiorite gets finer gr, to

chilled margin at contact with slates.

93.23-93.30: Hornfelsed contact - slates, minor secondary

py 5%

clay and calcite alteration.

95

93.30-98.70: Sheared black silty argillite-slate, Few

T bedding feature [

95.77-95.97: Shear zone = chlorxte. graphite and carbonate

along shear fractures. C.A. 20, Quartz fraqments preserv

as brecciated fraqgments as well as boudins (5 cm x 10 cm)

in the argillites.

98,.70: Decrease in amount of gquartzite and sjlt sequence

becomes massive black slate-phyllite with locally faint

laminations. C.A. 45°-60°, 3 dominant cleavages 40_, 30"

20, Often contain calcite and chlorite. Fine sillimanit

104.50-104.60: 10 cm wide shear zone C,A, 45, Chlorite

Up to 20%

Ry locally

| and qreen talc?, Slicks
117.80-117.83;: Po, chert lens C.A. 45>

121.09: Faint lam, and po blebs C.A 45>

123,70: Vertical fracture with qreen talc? on surface

20

90

133,73-140,15: Fractured broken and sheared zone, Graphi

quartz and calcite sealed fractures, gome of which have
|_been re-fractured,

137.55-138.13: OQuartz-slate breccja, C.A. 45, Slate

RO 5%

br ggg fragments 1 mm -5 cm long with yellow clay altera-

terial. 5\ po

maxnly in re- ftactuted 2zones with slicks.

138,08; ttes

138.78: Quartz slate breccia vein 2 cm wide, C.A, 20°

139.44: 5 mm wide fracture fillinq vein of guartz and cla

C.A. 20 . Slicks on lower surface,

Above sequence contains mayv fige gilicified fractures

95

140.15-142.12: Dyke: Silicified, green, 1-2 mm long py

blebs elongated. Possibly replacing hbld laths,

141,70-141.80: Masgsive mesocratic section of dyke cyt by

hairline fractures.

141.80-142.12: Fresh dyke material, 30% hbld laths 1 mm i

size fining down to 10 cm wide chilled marajn,

142.12-195.64: Black slate - phyllite locally chert and

po rich.

100

142.91%143.03: 40% po in slate. Occurs as digsemipations

o 40%

Lings, CA 45

in patches and blebg o ome and ag hafrlione fragtuce £




NORANDA EXPLORATION COMPANY LTD.

Property ... . MBRN e

Hole no.

DDH-M-85-2

METRES

From

To

°/ -]
Recovery

Graphic
Log

DESCRIPTION OF UNITS

%
Minerolization

Sample
no.

ASSAYS

From

ppb
Au

ppm

ppm
Cu/Zn

150,31-15,70: Faint irreqular laminations, C.A, 20°

150.70: Unit here has an increase in Po occurring as wisps,

lenses and nodules of fine gr, Po agqqreqates % chert % pyrit

These often have a red brown oxidized rimor contact arcund

them,

v is 20 many are calcite sealed

| Domipant cleavage
161,54-167.48: Calcite and slicks on cleavage planes,

Locally coarse gr. sillimanjte,

167.48-173,02: Prevalent compaction deformation,

173,12-173,22: Po and chext nodule or bed

Pa 203

93512

123,12

173,22

0.10

60

8/40

2/152

178,30-183.89: - Nodules up to 10 cm chert and po section in

general appears to be more cherty,

195.64-372.32: Laminated and Interbedded Argillite (Slate-

Phyllite) Quartzite to Greywacke, Much soft sed, deformatio;

| and brecciation. Chlorite and carbonate on fractures.

196.34: C.A. 70

100

197.00: Arg. quartzite C.A. 90  just above C.A, 45° beds

sharply truncated.

201.00-206.62: Lam. quartzite to beds 25 cm true thickness

C.A. 45

202.62-212.36: Soft sed. deformation features indicate bed

right way up. This is confirmed b raded vences, Two

dominant cleavages 20 and 45 . Calcite t pyrite sealed.

213.51-213.53: Calcite vein 50V _angular slate fragments up

to 2 cm long,

100

216,55-216.70: Quartzite good fining upwards sequence,
215.81: 2 cleavages both are quartz sealed C.A. 15° cuts

and offsets C.A. 20 . Angle b.t. both is 70,

216.75: 2 cleavages, C.A, 20 and C.A. 45 which displavs

faint slicks. Both are calcite coated,

216.65-223.58: Arqgillaceous gquartzite gggg_;gjgkgn o 50 ¢

and comprise 70V of the sequence, C.A, 40-45

243.39; P by C.A. 25

opposite to bedding,

244.88-245,18; shear and fracture zone C.A. 30

Interbedded argillaceous quartzite, weakly qrgdgg_;g_lﬁmi-

nated sequences and black argilljite, C,A, 45-60

267.15-267.79: _ Good development of fibrolitic sillimanite

in argillite beds between quartzite.

267.79-269.44: Dyke - C.A. 70, OQuartz biotite diorite

Po 2%

with 5% diss. po.

Argillaceous quartzite. Graded sequences indicate right

way up C.A. 60

90

95

295.96: 0.5-1 cm quartz calcite vein. Faint banding and

open space filled.

305.54-308.57: Dyke C.A. 75 . Fine to medium gr. hbld

diorite. Hbld laths 30%. Cut by calcite filled fractures

at various angles 0.1-2 mm wide.

Argillaceous content increases.

312,10-312,32;: Shear zone - polished and chloritized faces

paralliel to C,A, Minor calcite and gouge

312.92-314,65: Breccia shear zone - pulished slicks with

green white talc developemnt.

Arqgillacecus coutent % Quarteity:




NORANDA EXPLORATION COMPANY LTD. Property .......... MR e, . Hole no......DDH=M-85-2.......... Sheet ....4..0f....6
. o, METR A
METRES 7 | Graphic DESCRIPTION OF UNITS o Sample EIHES S3AYS
From To Recovery| Log Mineralization no. From To Length | PPD | ppm | ppm | ppm | ppm
- Au Ag Cu/Zn Pb/W Bi/As
90 317.29-319,00; PBroken section - pnlished faces as well as
slicks. Talc.
20 - . L] "
| parallel to beds,
325.44-325.60: Good development of fault gouge.
100 326.70: Interbedded argillite (slate-phylljite) and arqgilla-
ceous quartzite. C.A. 45,
95 336.71-337.84: High angle shear and breccia zone. Polish
and striated face. C.A. 0-20 , OQuartz and light blue
vitreous qypsum? coatings.
338.39: Core angle of beds becomes much more variable 20-64 .
Fractures often have calcite and talc coatings, Argillite
content increases.
90 361.50-365.20: Well broken sectio texm, aul
uge .
100 366.80-372.32: Mainly slatey phyllite with quartzite beds
being very thin to laminated.
372.32-396.60: Massive black slatey phyllite, fine gr.
sillimanite development. Scattered py, po chert nodules,
lenses and laminations.
95 391.62-391.90: Shear zone C.A. 15 , Associated bands of
clay, chlorite, calcite and quartz as well as minor pyrite.
2 cm true thickness.
100 392.87-395.00: Dyke - fine qr. glightly porphyritic hbld.
plag. 0.2-1 mm phenos, 40% plag. 208 hbld diorite., C.A.
70" _to; A, 45 .
392.57-392.77: Sillimanite crystals up to 1.5 mm 20V
392.77-392.87: Hornfels contact,
396,60-424.36; Interbedded limestone and cherty arqillite
(slate).
396.60~396.70: Limestone beds are laminated light grey to
white in colour, micritic and argillaceous.
|_Core anqles are jxreqular ranging from S to 45  to 80 .
|_Greatest true thickness for a bed is 30 cm,
- R [y and in_ Py 5% 41318513 399,15 399,49 0,30 10 0.2 16724 110/ §2/22
blebs.
100 404,86-404,95; _Py and quartz in fractures, Py 10% 23514 404,86 404.95 { 0,09 10 Q.6 | 58/118/18/) 122/176
15-416,05; i N
414.80-415.00: 1~6 mm wide quartz sulphide vein in cherty Po 30% 93515 414.80 415.00 0,20 10 0,6 (116/44 | 24/2 [16/12
arq, (slate) with diss. po. Py 10%
416.05-423.60: Greater development of phyllite in more
argillaceous beds, C.A. 45 . \
423.87-423.96: Dyke: Hbld Diorite? appears to follow Po_15% 93516 423.87 423.96 0.09 50 0.4 72/100 20/20 128/178
foliation.
424.136-435.67: OQuartzite - fine qr. buff coloured horn- PO 3%
felsed. Fine gr., diss. po as well as blebs and fracture
fillings.
425.26-425.36:  Amphibole? calcite and py filled fracture 93517 425.26 425.36 | 0.10 40 0.4} 507492 30/1 l20/78
2 cm true width. 2Zoned with amphibole? concentrated on
outer rim. Minor fine gr. epidote? C.A. 45 4
95 429.10-429.90: Limonite and clay in fractures. C.A. 15
100 434.13-434.24: First bed of Tahkandit type limestone. Dark
grey laminated argillaceous to white mottled., No chert thofiih.
Wavy contact. C.A. ~6Q0




NORANDA EXPLORATION COMPANY LTD.

Property .........MARN. ...

Hole no.......0PH-M=85-2

of.6.....

METRES

From

To

%
Recovery

Graphic
Log

DESCRIPTION OF UNITS

%
Mineralizotion

Sample
no.

METRES

ASSAYS

From

To

Length

ppb
Au

ppm
Ag

ppm
Cu/Zn

ppm
Pb/W

ppm
Bi/As

435.67

476,19

100

434.24-435.67; Ouartzite - buff faintly banded po 5%, bott

Po 5%

93518

435.24

435.67

0.43

10

1.2

18/39Q

1471

22/26

15 _cm has matrix supported white grey chert breccia fragmen

coarsening down S Po wisps and disseminatio

—5

Beds C,A. 4%

93519

435,62

435.92

0.25

10

8/94

8/1

£4/28

qr.,

| Sequence is interbedded argillaceous limestone fine
 micritic and matrix supported chert pehble hreccia- conglo-

| merate,

| 438.03-440.41: Fine gr. arg. limestone with minor detrital

chert

93520

440.41

440,95

9.34

10

4732

1020

0/8

Muummnmmnmmnwm_m

|_440.41-440.95: More defined beds of white-light grey micritic

C.A, 75

mwwmmmﬂmmax

Mﬂ,mm_mmnmmmn_m_m thickness

C.A, 70

|_445,00-445,40;: Amount of chert fragments increases. Frag-
| _ments are geperally subround tQ angular and wp to 1 cm in

size

| Most fractures have regrown calcite.
[_445,40-446,83: sSalt and pepper axgillaceous limestone with

minor chert

446,83-452,18; Chert pebbles increase to 40%, grain size
| _avg, S mm., grading and sorting is poor to non-existant,

93521

448.88

449.38

0.50

10

6/38

671

6/14

448.88-449.38;: 1 _cm wide Cﬂl:iﬁs vein. Fajipt banding wi

minor tale and silica C.A. 05

|__452.18-452.40: Black chert irregular banding as well as

fracgtured

1 _452,50-453.23: Chert fragment dominated argillaceous lime
g;gng appears to fine downward from 1 cm fragments to 0.2

Po 2%

452.40-452.50: Dyke - fine gr. hiotite hornblende diorite

ime~

= i ars

93522

453.23

453,96

10

220

20/

E4/18

to be slightly recrystallized.

Po 3%

93523

453.96

453.99

6/62

32/1

4/262

453,96-453,99: Contact with diorite dyke, Pale green, vedy
rained Diopside or epidot 3y P nb

453,99-455,29: Dvke- Fine gr, diorite,

93524

453.99

454,12

10

32724

1872

0/44

455,29-457.19: More masgsive bedded white crystalline lime

w d tled rvegces righ

up to contact with dvke, Some darker patches are calcar:

eous chert.,

457.192458,33: Laminated arqillaceous chert with minor

100

JAinestone




NORANDA EXPLORATION COMPANY LITD. Property........MARN ............... et anrraa———— Hole no....... DDH-M-85-2 . ... Sheet ...6....0f..6.
T
METRES % | Graphic DESCRIPTION OF UNITS % Sample METRES qgEaas
From To Recovery Log Mineralization no. From To Length pi: igm ci?:n Pg% B? 5;'
i/As
458,33-461,89: Argillaceous limestone with minor detrital 93523 459.64 439.74 0,10 30 Q.2 10/48 120/1 110/120
chert. Darker in colour than sections with abundant detrita
chert.
461.69-462.05: Vein - 3 cm > W nor 93526 461.69 462.05 0.36 10 0.2 16/48 [ 16/)1 146740
|quartz. Some faint banding. Agsociated wjth small pyro-
r
occur. Vein separates dyke and limestone,
461.70-465.89: Dyke - fine gr. diorite, Clay and limonite 93527 462.05 462.69 | 0.64 20 0.2 |24/138|34/1 [28/30
alteration C.A. 85,
461.70-462.69: Degree of t 3,
465,89-466.84: Argillaceous limestone, black, fine gr.,
some bedded chert sections.
466.84-469.05: Argillaceous limestone. Fossiliferous bra-
| chiopods,
469.05-471.60: Argillaceous and mottled limestone with min
chert interbeds 10 cm thick.
471.60-473.78: Recrystallized argillaceous limestone. 93528 471,60 412,54 0.94 10 0,2 6/54 11871 152714
Certain sections are fairly porous.
473.71-473.78: 2 thin 41 mm Py veins in silicified or cherd 93529 473.71 473.78 | 0.07 | 880 0.2 112710 8/1150/402
section of limestone. C.A. 70
473.78-474.28: Increase in amount of detrital chert in
mottled argillaceous limestone.
474.28-474.34: Dyke - fine gr. diorite. C.A. 20 93530 474.24 474,34 | 0.10 10 0.4 130724 11872 118/24
474.34-476.19: Argillaceous limestone with minor detrital 93531 475.04 475 44 0.40 10 0.4 107146l 4271 158736
chert increasing slightly towards clasts, white to grey
brown, up to 1 cm in size, subround to anqular. Appears to
be derived from underlying formation. Basal contact ig
angular unconformity. C.A. contact 80
476.19 487.39 ROAD RIVER FORMATION: Interbedded black chert and arqgillit
with minor sillimanite development. C.A. irreqular 45-80
477.15-478.30: Dyke = diorite
487.39 |_END OF HOLR
\
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C.S.A.M.T. SURVEY REPORT

Author:

Date:

Lyndon Bradish
District Geophysicist (Norex)

September 9, 1985

Unit

Unit

Unit

area

Zone

Zone

buring the period August 19-31 the Phoenix Geophysics CSAMT crew was
employed on the Marn project. Five lines of 50 m dipole CSAMT were completed
on Lines 120+00N, 121+00N, 123+00N and 124+00N. Several days were lost due to
weather and difficulties in finding a suitable transmitter dipole location.

Several geological features were identified as shown on the attached map.
Three gross resistivity units were identified within which three zones of
interest were detected.

A:

This is a high resistivity package (typically greater than 1000
ohm—-meters) which is believed to be sourced by the intrusive and is
so indicated on the map.

This intermediate resistivity package (typically 100-1000 ohm-
meters) appears to be a transition unit between the intrusive and
sediments but could also be a lower resistivity portion or margin of
the intrusive.

Low resistivities characterizes this unit which is attributed to the
(conductive) shales. Resistivities range between 10 and 100 ohm-~
meters with localized lows down to less than 1 ohm—meter.

Several anomalous target zones have been identified within the survey
and are as showing on the plan map.

1:

2:

This zone is located on the west flank of the transition unit (B)
and is detected on all five lines surveyed. The character of the
anomaly grades uniformly from a small dimensional tabular zone of
limited depth extent (L.12400N/9300E at a target depth of
approximately 100 m) to a steeply dipping narrow source at depth at.
L.12100N/9375E and 12000N/9375E.

This target occurs at the interface between the high resistivity
intrusive (Unit A) and the intermediate or transition (Unit B).

This zone is poorly defined on Lines 12000N and 12100N but - is well
defined on all remaining lines to the south. This zone extends (?)
to depth and appears to be cut at a depth of approximately 200
meters by a possible sill (?) which links the intrusive and
transition units (A and B). The data recorded on Line 12000N
suggests a significant thickness of this zone however, there is also
a change in the signature of the intrusive and transition units (A
and B).




Zone 3: This zone was detected on Lines 12400N and 12100N. The signature
of this anomaly is very similar to that of 2 above but is of smaller
dimension and appears to pinch out in the vicinity of Line 12300N

CSAMT RESULTS - DETAILED DISCUSSION

L.12400N: The intrusive, Unit A is mapped grid east of 9300E-9325E and the
data shows the intrusive is buried beneath a low resistivity layer
(sediments/shale and/or overburden) and cropping out of the the
intrusive would not be expected.

Three zones of interest are noted to occur on this line and define
the north ends of zones 1, 2 and 3 as discussed in the previous
section.

Zone 1: Located between 9275E and 9325E and at a target depth estimated to
be at approximately 100 meters. This zone occurs within the
sediments but is in close proximity to the intrusive.

Zone 2: This part of Zone 2 is narrow and is recorded at Station 9575E.
This zone appears to extend to depth and the pseudo section shows it
to be split or broken at frequency of 32 Hertz.

Zone 3: Located at an interpreted depth of 125 m this zone is located in a
depression or trough on the top surface of the intrusive. The zone
is located between 980CE and 9875E.

Within the intrusive (i.e. east of 9300E) steep resistivity gradients are
observed below 32 Hertz and appear to define low resistivity zones within the
intrusive. These "anomalies” are due to the minimum coupling of the magrnetic
signal with the sensor which in turn is caused by the high resistivity of the
intrusive. These features are to be ignored as it is invalid data and
unfortunately creates unavoidable “"holes” in the data set. This effect is
seen in all of the following lines:

L.12300N: This line was completed to provide additional detail data om Zones 2
and 3.

Zone 2: Zone 2 was detected in the vicinity of 9550E - 9650E and is very
poorly defined. There is indication that this steeply dipping
source extends to depth.

Zone 3: The south end of this zone 1s well defined as a narrow source at
Station 9725E, frequencies 512 and 256 Hz. There does not appear to
be any depth extent to this source.

L.12200N: The data record on this line differs somewhat from the data recorded
to the north in that the western portion of the intrusive is of a
lower resistivity and is herein called the “"transition unit”. To
the north this transition unit is clearly mapped as a high
resistivity intrusive. The exact source of this transition unit is
unclear as it could be a wide dike which is connected (7) by a sill
to the intrusive as seen by the high resistivity layer at 957/5E-




Zone 1:

Zone 2:

Zone 3:

L.12100N:

Zone 1:

Zone 2:

L.12000N:

1)

2)

3)

Zone 1:

Zone 2:

9675E, f=32 Hz or it could be the edge of the intrusive which is
partially cut by the low resistivity source at 9575E-9625E. This
particular pattern can be traced to the adjacent lines to the south.

This zone is poorly defined but is observed at the west edge of the
transition unit (9325E-9375E).

This anomaly extends to depth but is cut by a sill (?) which links
the intrusive with the transition unit. Target location is 9575E-
9625E however, it appears there is a "tail” extending to the east
and is seen at frequency 256-512 Hz.

No evidence of this zone is recorded on this data set. There is the
possibility that Zone 3 has merged with Zone 2 and may be
responsible for the "tail” as mentioned above.

This fill-in line further defines Zones 1 and 2. There is
exceptional continuity seen from L.12200N. Note that the low
resistivity zone at 9725E-9825E, f=1 to 0.25 Hz is bad data.

A pronounced crust of conductivity is seen to be at the west edge of
the transition unit. This vertical zone extends to depth.

This zone has identical physical characteristics as on L.12200N but
is of lower resistivity.

Significant changes are evident on this data set although the same
basic picture as for Lines 12200N and 12100N exist. They are as

follows:

The resistivity of the intrusive has decreased to values typical of
the transition unit (B). Note that all resistivity values east of
9775E should be multiplied by 0.36 - an error which will be
corrected at a later date.

The shale unit (A) has somewhat higher resistivities with discreet
zones of low resistivity. Target Zone 1 has diminished in size at
9375E/f=12 Hz.

The assumed sill linking Units B and C is no longer evident however,
the large low resistivity package below 9575E-9725E may be limiting
the depth penetration of the system.

Somewhat smaller in dimension its response is still evident at
9375E/f=12 Hz.

The resistivity of this zone has decreased significantly and has a
wider expression.

A repeat set—up over Zone 2 was carried out to check instrument
repeatability. This short section shows good correllation considering the low
resistivity environment.




CONCLUSIONS

Three zones of interest have been identified by the CSAMT survey and all
warrant additional investigation to determine the sources. Specifically they
are:

Zone 1: L.12400N/9300E
L.12300N/ not covered by survey
L.12200N/9350E
L. 12100N/9375E
L.1200UN/9375E

Zone 2: L.12400N/9575E
L.12300N/9600E
L. 12200N/9600E
L.12100N/9600E
L.12000N/9675E

Zone 3: L.12400N/9850€
L.12300N/9725E

All three targets warrant investigation. Zone 1 should be drilled
between Lines 12100N-12400N, Zone between 12100N-12200UN and Zone 3 on Line
12400N. Drill locations may be dictated by topography.

LB/ie
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NORANDA EXPLORATION COMPANY, LIMITED
N.T.S. 116 B/7
PROPERTY MARN CLAIMS - Brenner Valley DATE Oct. 15, 1985
SAMPLE REPORT
SAMPLE NO. LOCATION & DESCRIPTION TYPE WIDTH ASSAYS s“"g”YLEU
Cu Ag Zn Pb Au Bi As
(ppm) | (ppm) | (ppm) |(ppm) | (ppb)| (ppm)| (ppm)|S.J. Mac}
72376 Quartz Aspy Vein - 40% Aspy. Fine grained, massivel gggp 1l mj 10 0.8 44 28 860 40 >4000
texture occurring as blebs and disseminations. ,
Vein occurs in monzonite dyke - S. ridge.
72377 Tahkandit Formation. Background sample. Buff to 4 0.2 28 4 10 38 28
white coloured micritic limestone. N. Ridge Road
Creek
72378 Tahkandit Formation. Black argillaceous cherty 6 0.2 22 4 10 56 30

limestone. N. Ridge - Road Creek. Sample taken

for background value.
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Legend

CRETACEOUS
—— | 4 Mt. Brenner stock, monzonite, syenite and diorite.
—‘46‘“ Biotite diorite
4b Hornblende diorite
4c Syenite - monzonite
JURASSIC
= Jurassic "'Schist " — Argillite , slate fine grained
phyllite. Quartzite and argillaceous quartzite. Minor
limestone and chert.
{ 3q Black shale to phyllite. Minor quartzite.
Quartzite and argillaceous quartzite.
/ 3b
/"/ 3¢ Interbedded shale and dark argillaceous limestone.
/ 3d Black chert and argillaceous chert.
/ PERMIAN
/ B 2*‘ Tahkandit Limestone — Sparitic fossilliferous,
/ argillaceous limestone with chert pebble conglomerate

and chert lenses.

ORDOVICIAN - SILURIAN
— ROAD RIVER FORMATION —

e

la

Ib

Black chert and shale
Black and grey chert

Interbedded black chert and shale

SILURIAN ?

A

Symbols

Andesite ,dark green, amygdaloidal.

Outcrop 09 814

—— —— . Geological contact ( definite, approx.)

~n~ ~ ~ ~ Fault or shear zone

2
/ 7

;
y:

i\
\
\
\\&\\x

Bedding (vert., incl., overturned)
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