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1.

SUMMARY

The RAINBCOW claim group, owned by Dentonia Rescurces Ltd., Kettle
River Resources Ltd., BP Resources Canada Limited, and prospector
Dave Moore, is located 5 km northwest of Midway, B.C., and covers
a portion of the western edge of the Tertiary Torcda Graben.
Several chalcedonic, epithermal, silica veins with anomalous
values in gold, silver, arsenic and antimony occur within the
claims and are hosted in moderately to steeply-dipping,
north-northeast~-trending and shallowly, northeast to east-dipping

structures within rocks of Jurassic to Eocene age.

Fieldwork completed by BP Resources Canada Limited from July 4 -
November 25, 1988 consisted of geologic mapping and rock chip
sampling, ground magnetometer and VLF surveys, soil geochemical

sampling, and 301.8 m of diamond drilling in two drill holes.

Results of the programme indicate thét while structurally-
“controlled epithermal silicification -occurs locally, the system
appears too poorly-developed to have generated potential ore—grade
material. Soil sampling works well to identify areas of
auriferous veining and soil values probably provide a relatively
accurate reflection of the grade of the bedrock source.

Silicified zones intersected by diamond drilling yielded generally
low precious metal values. Finally, the silicification does not
appear to occur within sediments of the Kettle River Formation;
thus the potential for bulk-tonnage replacement mineralization to

occur is diminished.
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A total of 346,200 has been applied as assessment on the RAINBOW
Group and upon acceptance will maintain all claims to their due

dates in 1993,




2. INTRODUCTION

A} Location and Access

The property is centred at 49°02' North Latitude and 118° 40’ West

Longitude on the the south-facing slope of the Kettle River

valley. The town of Midway is 5 km to the southeast (Figure 1).

Access is via a network of two and four—wheel drive ranch roads

which lead northerly from Highway 3 up Murray Gulch.

B) Land Status

The RAINBOW claim group, comprising seven mineral claims and one

fractional claim totalling 92 units, is held as follows:

Claim Units Record Recording Owner

Name No. Date

ANNEX 20 3402 Jan. 14 Dentonia 50%/Kettle River 50%
GRAHAM CAMP 18 3403 Jan, 14 " "

RAINBOW  —... 220 3404 Jan, 14 - " "
DCWNHILL 8 3405 Jan. 14 " "

MIDWAY 9 472 Aug. 10 D. Moore

M.F. 4 769 Aug. 10 "

MIDWAY FR, 1 3401 Jan, 14 "

TRCOUT 12 5206 Jul. 15 BP Resources Canada Limited

The TROUT claim was staked in July, 1988 and subsequently added to

the RAINBOW group on December 16, 1988.
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Within the MIDWAY claim, a three acre area covering what is
locally known as the Picture Rock Quarry, is held under lease from
D. Moore by J. Carlton. The quarried rock is utilized for

lapidary purposes.

C)} Topography, Climate and Vegetation

The claim area lies on the gently-rolling to moderately steep
south-facing slope of the Kettle River valley at elevations
between 600-1200 m a.s.1. The southwesterly and south-flowing
drainages of Ingram Creek and Murray Gulch traverse the western

and eastern porticns of the property,'respectively.

The Midway-Greenwood area is characterized by dry, hot summers and
dry, cold winters. Precipitation generally averages 40-50 cm

annually.

Vegetation on the property is largely grassland, consisting mainly
_-of ponderosa pine,- bitter -brush, bunchgrass and sagebrush. Apart
from intermittent small-scale mining, the land is used mainly for

grazing.

D} Previous Work

The Toroda Graben is one of a number of Tertiary grabens in
southern B.C. and northern Washington State which have localized
epithermal precious metal mineralization of the low sulphur
"hot-spring” type. Major deposits associated with such structures

include the Cannon Mine and Republic District in Washington State.




In B.C., significant occurrences include the Huntingteon, Vault and

Dusty Mac prospects,

The RAINBOW Group area was the site of considerable early (pre
1950’s) prospecting evidenced by numercus shallow pits and
diggings. During the late 1960’s and early 1970’s David Moore of
Greenwood conducted intermittent mining operations at the MIDWAY
MINE, a gold, silver and base-metal mineralized shear on the
MIDWAY claim. A total of 19 tonnes of ore was shipped with
recovered grades of 14 g/t Au, 1506 g/t Ag, 15% Pb and 16% 2Zn. 1In
1983, a joint venture between Dentonia Resources and Kettle River
Resources completed a programme of geclogic mapping, a limited

ground magnetic survey, and minor rock geochemical sampling.

In 1984, Kerr-Addison conducted geologic mapping and rock
geochemical sampling over an area 600 m x 1000 m. In addition, a
programme of close-spaced soil sampling was conducted over an area
-300m x 200 m centred-on the Picture Rock Quarry. Results of this
work indicated at least two stages of chalcedonic silicification,
with most of the veining localized at serpentinite contacts. As
well, arsenic and antimony in soils were shown to be useful
pathfinder elements for gold and silver mineralization. No

drilling was conducted by Kerr-Addison (Assessment Report 13561).

BP Resources Canada Limited optioned the property in 1987 and
completed geologic examination and rock chip sampling, an

orientation soil geochemical survey, and 159.4 m of diamond




6.

drilling in two drill holes (Assessment Report 17162). Results
were sufficiently encouraging to warrant further testing for

bonanza and/or bulk-tonnage precious metal mineralization on the

claims.




3. REGIONAL GEOLOGY

The southwestern portion of the Greenwood map-area, within which
the RAINBOW propertyloccurs, is underlain predominantly by Middle
Eocene sedimentary and volcanic rocks which have been preserved in
a series of small north-northeast trending grabens (Figure 3).
Limestone, sharpstone conglomerate and minor chert, sandstone and
argillite of the Middle Triassic Brooklyn Formation, and chert and
greenstone of the Permian Knob Hill Group bound and lbcally occur
within the grabens. Several small bodies of serpentinized
ultramafic rock comprise a crude east-west—trending belt and are
considered to be of Jurassic age. A number of high-level
porphyritic diorite to quartz diorite intrusions, the largest of
which lies partially within the RAINBOW claims, form a subparallel
feature to the serpentinites and are of Late Cretacecus to Early
Tertiary age. Feldspathic and lithic tuffaceous sandstone, and
locally shale and conglomerate of the Kettle River Formation
comprise the basal member of the Eocene succession, while sodic

- trachyte, andesite; trachyandesite, minor phonolite and tuff of
the Marron Formation constitute the volcanic to subvolcanic upper
member. These units are intruded by plutonic rocks (Coryell
Intrusions} ranging from syenite to quartz monzonite in
composition. The youngest rocks of the Middle Eocene succession
are epiclastic breccias or olistostromes of the Klondike Mountain

Formation., A Table of Formations is shown in Table I.




TABLE OF FORMATIONS

TEBLE I: (from Little, 1983).

ERA PERIGD OR GROUP OR MAP UNIT LITHOLOGY THICKNESS
EPQCH FORMATION SYMBOL imetres)
PLEISTOCENE ) .
AND RECENT Tilt. sand. gravel, silt
Kiandike Mountaia Ekm Heterogeneons epiclastic breccia of pre-Permian to Middle Eocene rocks 500+
Farmation
HON-EROSIONAL UNCONFORMITY WITH MARRON FORMATION
Coryel! Intrusions Ec Syenite, quartz monzonite: minor gramite and y:daskite
Intrusive
CENCZOIC EDCENE equivaients of Emi Atxaline syenite. syenite. diorite, and dinnite porphyry
Middle Marron Formation
INTRUSI¥E CONTACT .
Marron Formation Emv Soda trachyte. andesste. trachyandesite; minor phoaolite and tyfl 1525% :
Kettie River Ekrs Feldspathic voicanic sangdstone, lithic volcanic sandstone, shate, 90
Formation conglomerate ta
1200
UNCONFORMITY
L — — — | . CRETACEQUS Map-unit XTi KTi Quartz-feldspar porghyry, quartz porphyry, felsite
OR TERTIARY I ]
i RELATIONSHIP UNKKROWK
CRETACEQUS ( 7) | Vashaila Intrusions I Kvgm I Granite and quariz monzonile, mainly porphysitic; some pegmatite
INTRISIVE CONTACT
JURASSIC AND/OR - — — —
CRETACECUS Nelson Intrusions ' JKgd I Granodiorite; minor quartz diorite and diorite
INTRUSIVE CONTACT(?)
'ii::::::::: Jum Peridolite, pyraxenite. dumte, serpentiaite
INTRUSIVE CONTACT WITH MAP UNIT Jv(?)
JURASSIC { ?
) Map-unit Js Js Stltstons: minor'phyllite, sanastone. and canglomerate 300-
Map-unit Joh Jph Slack phyllite 500-
MESOZ0IC Flow b d tone: b II’IJ 1 te with limest
. ow breccia and massive greenstone: basal{ ? Jconglomerate with limestone R
Map-unit Jv v clasts; fiow breccia with mingt interbedded mestone 330
UNCONFORMITY
- - TRIASSIG-— o —omepm = b om oo —o o Whike limestone, bfack limestone, geey, black, and butt shale, limestone breccia,
Upper Map-unit UTs¥ ulsv purple to marogn agglomerate, mingr gresn cherty argillite 0+
UBHCONFORMITY ’
Middle Tl timestone, contaiming some chert grains, skarn; minor chert and sharpstone
) M tanglomergte siltstone, and shale &60
_ Braoklyn Formation
Migdle and {7 } wis Sharpstene conglomerate with mainty chert clasts; local chert sandstone;
Lower minor black argiliite and green argillite 760
INTERBEODED WITH RAWHIDE FORMATION: UNCONFORMABLE WITH KNOE HILL GROUP
Middle Rawhide Formation MEr Biack siltstone: minar Hlack argillite and chert sharpstone conglomerate 120 -
) Massive chert, greenstone, ang amphibolite; minar limestone ar marble;
Knob Hill Group CPxh locally tan or black argillite, bine grainec quartzite. conglomerate ? !
CARBOMIFERQUS — -
i Black ta grey hedded argillite: locally same grey chert and cherty siltsione;
OR PERMIAN Attwoed Forr tion CPa minar chert sharpstone conglomerate;ismestone.with some then chert interbeds 1000
UNCONFORMITY ( 2 }
PALEOZOIC M P P Quartz-chlorite schist, quartz-orotite-muscoveie schist, greenstone, pedded » ‘
ap-unit Pm m chert with argillaceous parhings: minor hmestene or marble " !
- RELATIONSHIPS LINKNDWN !
CARBONIFEROUS (71| Map-aait Pa | Pa [ amohibolite; minor gr and bedged chert : |
RELATIONSHIPS UNKNOWN
L o — e —_——— , .
PRECAMBRIAN Map-unit Pm l Pm I Paragnetss, migmatite: some amphibelite with pegmatite or aplite :
GsC
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PROPERTY GEQLOGY

A} Introduction

Based on results of BP's 1987 programme, two areas within the
claim group were selected for detailed prospecting and geologic
mapping. These two areas, denoted as the 100E Grid and the 110E
Grid, ceover the western bounding fault of the Toroda Graben and
the southern extension of the silicified structure intersected in

the 1987 drilling, respectively (Figure 4).

Grid lines spaced 100 m or 200 m apart were marked by red flagging
tape with flagged cedar pickets at 50 ﬁ stations. Station
coordinates were inscribed on aluminum tags stapled to the
pickets. The 100E Grid covers approximately 2.76 square
kilometres, while the 110E Grid'encompasses approximately 1.24

square kilometres.

B} 100E Grid

i) Lithologies
The 100E Grid was oriented to cover the western graben-bounding
structure for approximately four kilometres of its strike length.
The structure is considered to be a normal fault (Little, 1983)
juxtaposing Kettle River Formation sediments and Marron Formation

volcanics.

The following are the major lithologies mapped and are discussed
in order of their assumed relative ages from oldest to youngest

(Figure 5, in pocket}.
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Serpentinite

Serpentinite is restricted to the southwestern end of the 100E
Grid where it commonly forms resistant knobs and ledges of
orange-brown weathering ankeritized serpentine. Ankerite
alteration is strongest adjacent to the contact with dacite
éorphyry. Away from the porphyry contact, serpentinite displays
the characteristic light to dark green colours, is moderately
magnetic, and forms more recessive shaly outcrop. Both altered
and unaltered serpentinite are moderately to strongly foliated

with general dips at low angles to the north.

Dacite Porphyry

Dacite porphyry is exposed south of the serpentinite, occurring

only in the southwestern corner of the grid. The porphyry is
light to medium green in colour and contains 40-60% white,

lath-like, commonly-aligned, plagioclase phenocrysts averaging 2-3
mm in length within a fine-grained to aphanitic matrix of ‘
2-3 mm in diameter comprise up to 8% of the rock and appear to be

particularly common in the area of the Midway Mine.

Field relationships and evidence from drill core indicate dacite
porphyry to be intrusive into serpentinite with the main contact
gently north-dipping parallel to foliation in the serpentinite.
Contacts between dacite porphyry and Tertiary sediments and
volcanics are nowhere exposed but lack of dacite porphyry dyking
and absence of obvicus thermal effects suggest that the porphyry

is pre-Tertiary in age.
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Rettle River Formation

Non-calcareous arkosic sandstone with minor siltstone and
rhyodacite comprise a north-trending belt approximately 100-200 m
wide in the area from 119N—12?N. This belt appears to be
truncated by the major northeast-trending fault and is the only

significant amount of Kettle River Formation seen within the grid.

The sediments occur along a small north-trending valley and form
recessive outcrop with bedding attitudes difficult to obtain.

They range from white to tan, poorly-sorted, pebbly sandstone to
well-sorted interbedded sandstone/siltstone. Biotite comprises up
to 10% with quartz and feldspar occurring'in approximately equal
amounts, Coarser clasts consist of biotite-bearing rhyodacite,

which forms a small plug (?) at 123N/102+50E,

Distribution of the sediments suggest they comprise a channel f£ill

on the pre-Marron palecsurface.

Marron Formation

Rocks of the Marron Formation are represented in the grid area by
fine-grained to coarsely porphyritic trachyandesite (4a}, fine to
medium-grained biotite-bearing monzonite (4b), and tuffaceous

greywacke and mudstone (4c}.

Trachyandesites are brown to pinkish-brown weathering and commonly
contain 10-20% plagioclase and leucite (?) laths up to .7 cm in

length, Biotite is present in amounts up to 15%. The groundmass
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is generally k-spar rich. Overall these rocks are moderately to

strongly magnetic.

Monzonite occurs as numerous narrow to wide, generally
north-trending dyke-like intrusions cutting all rock types.
Locally, they appear to be truncated by the major
northeast-trending fault. Their strongly magnetic nature, field
relationships, and overall chemistry suggest that they are
plutonic to subvolcanic equivalents of the trachyandesites.
Alternatively, they could be finer-grained correlatives of the

Coryell Intrusions.

Tuffaceous greywacke and mudstone appear to comprise narrow
interbeds within trachyandesite in the southefn half of the grigd,
and a major northward-thickening bed in the northern portion of
the grid. These sediments are distinguished by being mcderately
to strongly calcareous, drab green to pinkish in colour, and

- ¢ontaining abundant trachyandesite. clasts and broken feldspar

laths. Carbonaceous debris is present locally.

ii} Structure

Serpentinite appears to comprise a gently dipping, sheet-like body
underlain by dacite porphyry for the most part. The upper contact
of the serpentinite is exposed in one locality (1098/102+40E}
where a green to marcon tuffaceous conglomerate, containing
hetercgeneocus clast types including granitic clasts, overlies the
serpentinite. This unit is conformably overlain by trachyandesite
of the Marron Formation. Kettle River Formation sediments appear

to be absent here.



12.

The major northeast-trending fault shown on the regional geologic
map appears to exist and juxtaposes Tertiary velcanics and
Tertiary sediments, although the amount of Kettle River Formation
present appears to be substantially less than shown on the
regional map. Displacement along this structure could not be
determined. No evidence was seen to substantiate a north-trending
splay of this structure shown on the regional map to extend south

from approximately 100E/117N.

Trends of the major units are in a general north-south direction.

iii} Alteration and Mineralization

No evidence was seen for any alteration or mineralization of an
epithermal nature within the grid area. Soil samples were
ccllected at 50 m intervals on lines 123 N, 125 W, 127 N, and 129
N to cover the possibility that disseminated mineralization occurs
within the recessive Kettle River Formation sediments in this

LT i _—area; . Results of this sampling are discussed in section 6.Bj}ii.

C) 1i0E Grid

i} Lithologies
The 110E Grid was oriented to test for the strike extension of the
silica-veined structure intersected in drill holes MDH 87-1 and
MDH 87-2 (Figure 6, in pocket). The following units, described

from oldest to youngest, are evident within the grid area.
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Knob Hill Group

Greenstone with interbeds of chert clast breccia, massive chert,
and minor argillite represent the Knob Hill Group and occur in
the southern third of the grid area. The main "Silica Veined

Structure"” marks the approximate contact between Knob Hill rocks
on the northwest, and Marron monzonite with inliers of Knob Hill

rocks cn the southeast.

The relationship between greenstone and chert clast breccia is
best displayed in drill core. Dark green, fine—grained, massive,
hérnblende—bearing greenstone intersected in MDH 88-3 included
interbeds of chert clast breccia from .5 to 5 m in estimated true
thickness. Breccias are generally medium green in colour and
matrix-supported with angular clasts of white, maroon or
buff-coloured chert prominent. Subordinate clast types include
andesite and broken feldspar crystals. Clasts range from 1-10 cm

in length on average and may show weak primary alignment.

The chert clast breccia beds are not adequately exposed to obtain
bedding orientations. Contacts noted in drill core are

consistently at 30-45° to the core axis (-55° inclination on drill

hole).

Massive grey chert with local argillacecus interbeds occurs mainly

to the northwest of the "Silica Veined Structure".
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Serpentinite

Serpentinite, displaying strong ankeritic alteration comprises one
large {200 m long) and two small inliers within dacite porphyry
and monzonite, respectively, near the centre of the grid area.

The large inlier occurs subjacent to the north-trending contact

with monzonite and is elongate parallel to this contact.

Dacite Porphyry

Dacite porphyry outcrops along the northern edge of the grid area

in the vicinity of drill hole MDH 87-2, and in the east—central
porfion of the grid area where it is cut locally by monzonite
dykes. Near drill hole MDH 87-2, dacite porphyry is as described
on the 100E Grid; however, in the east-central zone the porphyry
is locally quite crowded and quartz phenocrysts are generally
lacking. Dacite porphyry is everywhere non-magnetic, a feature
which is useful for distinguishing it from porphyritic varieties

of monzonite.

Kettle River Fermation

sediments of the Kettle River Formation occur in the far southern
corner of the grid where they are in apparent fault contact with
Knob Hill Group rocks. In this area, the non-calcareous sediments
are variable from grey—green siltstone with local pebbly channels
to well-sorted buff arkose. Beds dip 50° to the southeast and

appear to be conformably overlain by Marron volcanics.

A small zone of poorly-exposed grey to buff arkosic sandstone and

finely-laminated siltstone occurs at 97N/115E adjacent to the
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assumed north-south fault separating dacite porphyry from the

Tertiary rocks.

Marron Formation

Weakly to moderately magnetic, fine-grained, andesitic to

trachyandesitic flows and tuffs {unit 4a) comprise brownish-green
weathering outcrop in the vicinity of previcusly-mentioned Kettle
River Formation occurrences. Bedding is not evident in this unit.

Biotite generally constitutes 5-10% of the rock.

Related fine to mediumbgrained equigranular to subporphyritic
monzonite to syenite (unit 4b) comprises one large generally
north-trending body extending from the east-west fault at the
southern end of the grid up to and beyond the Midway Mine.
Average composition of this rock type consists of 10-15% biotite,
35% plagioclase, 50% interstitial orthoclase, and up to 3%

digseminated magnetite. Fine—grained versions of this rock type

.comprise dykes .cutting Rnob Hill rocks and dacite porphyry

peripheral to the main intrusion.

South of the east-west fault at the southern end of the grid is a
large dyke (?) of hornblendé—plagioclase porphyry monzonite with
moderate to strong alignment of hornblende. Presence of
hornblende, rather than biotite, distinguishes it from the main

body of 4b north of the east-west fault.
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ii) Stnucture

The 110E Grid area is bounded by a north-south fauit in the east
and an east-west fault in the south. Both faults juxtapose
Tertiary strata with Permian to Cretaceous units cut by Tertiary
intrusions. Small-scale normal faults evident in Tertiary
sediments adjacent to these structures suggest that displacements
on the main structures are normal. Thus, the eastern and scuthern
portions of the grid appear to have been down-dropped relative to
the central grid area. Presence of Tertiary intrusions in this
central area supports the concept of a deeper level of exposure

here. The main monzonite intrusion widens considerably going

 downhill to the south, suggesting also a deeper level of exposure

with decreasing elevation in the central grid area.

The monzonite intrusion strikes approximately north-south,
parallel to the fault on the east. The main Silica Veined

Structure strikes north-northeast, apparently oblique to both the

. -monzonite and this fault.

iii) Alteraticon and Mineralization

Chalcedonic quartz occurs as vein material comprising crudely
banded white, clear and bluish silica veins, and in silica breccia
veins with oxidized wall-rock clasts in a milky chalcedonic
matrix. Along the main Silica Veined Structure both types of vein

material are evident.

At the north end of the grid in the vicinity of MDH 87-Z, the

silicified structure is represented at surface by a white, banded




17.

to vuggy chalcedonic vein approximately 0.6 m wide. It is hosted
in dacite porphyry which displays strong propylitic alteration
with intense chloritization and abundant calcite on fractures.
Approximately 30 m below surface in drill hole MDH 87-2, the vein
is more breccia-like with oxidized wallrock inclusions prominent

in a matrix of non-banded, milky white chalcedonic silica.

From the northern end of the grid southward to approximately 93N
very little outcrop occurs and the silicified structure is not

exposed.

At 91+508/110E the vein forms a low, apparently vertical ledge of
chalcedonic breccia approximately 0.4 m wide. Further southwest
along strike from 87+75N to 88+50N/111E, vein material forms the
eastern lip of the gqully which marks the approximate contact
between Knob Hill Group rocks and the monzonite intrusion. The

vein here dips moderately {30-50°) to the scutheast and consists

.. of ‘two or more parallel .*layers’ .of silica vp to 0.1 m wide and

locally with internal banding. This veining was the target of MDH

88-3 (see section 7.B)

Discontinuous and narrow zones of chalcedonic silica were noted
along the shear zone which extends northeast from 88+50N/112+50E.
Similar silicification was alsc noted locally at contacts between

monzonite and Knob Hill Group inliers.

At approximately 87+25N/112+75E, a small pit and an adit expose a

silicified, pyritic zone within a small inlier of Knob Hill Group
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rocks. This showing is near to the centre of former Crown Grant
L2518. The rock is locally extremely pyritic (up to 35%) and has
been leached to yield a boxwork within medium to dark grey,
fine-grained cherty silica. This boxwork is cut in places by
banded grey to white gritty silica containing pyritic clasts. The
overall silicified zone trends roughly east-west, approximately
parallel to the southern fault, and appears to be localized at a

chert/andesite breccia contact.

Pervasive and fracture-controlled k-feldspar is evident in Knob

Hill Group rocks adjacent to monzonite contacts.
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5. GEOFHYSICAL SURVEYS

A) Introduction — Ground Magnetometer and VLF

A ground magnetometer survey was conducted on the property in
order to aid in geclogic mapping and to delineate areas of
magnetite-destructive alteration which are commonly associated
with epithermal systems. VLF was utilized for the purpose of
defining structures which may have channelled hydrothermal

solutions.

The magnetometer was a Geometrics Proton Magnetometer (model
G826). Diurnal variation was monitored indirectly by looping the
respective base line followed by looping cross-lines in order to
obtain relative variations. The amount of diurnal variation
during the course of the survey was found to be minimal {less than

20 gammas). Readings ranged from 56,510 - 58,675 gammas.

A Phoenix VLF 2 instrument was utilized for the VLF survey with
-7 “both  the Annapolis_and-Seattle stations used when possible. The

Annapolis station was shut down during the 100E Grid survey.

B) Results

i} 1CO0E Grid

Magnetometer and VLF readings were taken every 25 m on lines 123N,
125N, 127N, and 129N. This area of the grid was selected to
survey in order to more accurately define the major graben
bounding fault and to complement soil geochemistry performed on

the same lines.
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Magnetic profiles for the four lines are shown in Figure 7 with
correlative and interpreted geology superimposed. The main fault
is evident as a magnetic low on all four lines between 98E and
99E. On lines 123n, 125N and 127N the fault occurs within unit 4a
(Marron flows) which is characterized by moderate but irregular
magnetics. On line 129N, the fault separates flows from slightly
more magnetic monzonite (unit 4b}. Kettle River Formation
sediments crossed by lines 123N and 125N show low magnetic
response and are separated from monzonite on the eastern end of
the lines by a fault and/or unit 4c (Marron volcanic sediments).
Faults also appear to be bresent within this eastern monzonite
judging by the discrete magnetic lows evident (e.g., 103+25E/129N,
103E/127N, 106+75E/123N}.

VLF prefilesg, shown in Figure 8, support the lccation of the main
fault on lines 127N and 129N but are ambiguous on lines 123N and
125N,

ii) 110E Grid
Magnetometer and VLF readings were taken at 25 m intervals on
lines 200 m apart. Both Seattle and Annapolis stations were used

for the VLF survey.

Fault structures (magnetic lows) are not evident on the magnetic
profiles {Figure 9) in the northern portion of the grid despite
the known shear zone intersected in MDH 87-2 (line 102N). The
reason for this is probably related tc the general non-magnetic
nature of the dacite porphyry which hosts the structure in this

area.
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In the southern portion of the grid where magnetite-bearing
monzonite is prevalent, the magnetics are more useful in
delineating structures. The most obvious fault occurs on line 90N
at 108+25E and appears to have the limited strike extent shown on
the geclogic map as lines 88N and 92N show no correlative
response. The Silica Veined Structure is evident within monzonite
on lines 92N and 90N but becomes less evident on lines 88N and 86N
where it is hosted within generally non-magnetic Kneob Hill Group
rocks. The east-west fault at the southern end of the grid is
marked by relatively abrupt changes in magnetics on lines 86N, 88N
and 9CN.

VLF profiles (Figure 10) show that responses from the Annapolis
and Seattle stations correlate well. In contrast fo the magnetic
survey, VLF clearly defines structures within the dacite porphyry.
Both the Silica Veined Structure and the north-south fault on the
eastern edge of the grid are evident on VLF profiles. The Silica
Veined Structure can be traced southward to line 92N with
reasonable certainty. No response is seen on line 92N where the
assumed vein outcrops (109+75E}, nor further south where more
veining is seen. It is possible that the silica has healed the

structure here to the extent that it is no longer conductive.

The east-west fault shows up best on line 88N,
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GECCHEMISTRY

A} Rock Sampling

i) 100E Grid

In that very little of economic interest was seen during
prospecting and geologic mapping of the 100E Grid, only five rock
chip samples were collected; Of these, four were of sedimentary
rock types which could conceivably host subtle disseminated

mineralization.

Table II lists the samples collected and significant analytical
results. All samples were analyzed by ICP. In addition, Au and F
were determined geochemically following agua regia digestion and
peroxide fusion, respectively. A complete listing of results is

included in Appendix III.

Samples of sediments show relatively high levels of Ba (222-401
ppr}, 2Za (101-128 ppm), and F (800-1050C ppm} only. Enhanced

-levels of elements characteristic-of epithermal mineralization are

not evident.

ii) 110E Grid

Chalcedonic vein material is relatively common within the 110E
Grid area and several samples of vein material yielded clearly
anomalous levels of Au, As, and Ag. Eleven of the seventeen
samples collected from this area comprised vein material which

ranged from 5-423 ppb Au, 8-362 ppm As, and .1-2.3 ppm Ag.



TABLE ITX:

ROCK GEOCHEMISTRY

100E Grid

Sample No. Location
100714 180E/126-127N .
100715 100+20E/109+50N
100716 99+75E/105+60N
100718 96+50E/118+60N
100720 103+30E/123N
110E Grid

Sample No. Location
100712 111+15E8/93+40N

-—-—-100713 - - 109+65E/92+90N - --

100717 112+70E/87+40N
160719 108+87E/86N
100721 114+2GE/97+85N
100722 114E/99N

Description

Subcropping arkose of
Kettle River Formatiom.

Argillaceous sediment
with abundant carbonate.

Sheared, poorly-sorted
arkose with carbonaceocus
clasts (Kettle River
Formation).

Porphyritic trachyandesite
with fine chalcedonic
veins and amygdules.

Sheared arkose adjacent
to meonzonite dyke.

Descrigtion

.5-.2 cm wide chalcedonic
gtz vein in sheared dacite

porphyry.

Subcropping chaleedonic
veining {(grab sample}.

Chip across .25 m thick
slab of black chalcedonic
vein in dump.

Grey chert locally
containing fine-gr py
and white to light blue
chalcedonic veins.

Fine black chalcedonic
veins within fractured
trachyandesite.

Subangular float of fine-
bedded arkosic siltstone

with local silicificaticn
along bedding.

Significant Results

222 ppm Ba

128 ppm Zn, 401 ppm
Ba, 1050 ppm F

101 ppm 2n, 229 ppm
Ba, B90 ppm F

960 pm F

800 ppm F

Significant Results

26 ppb Au, 16 ppm
As

47 ppb Au, 61 ppm
As, .3 ppm Ag
70 ppb Au, 175 ppm
As, .3 ppm Ag

33 ppb Au, 362 ppm
As, 6 ppm Sb

1620 ppm F, 304 ppm
Ba

21 ppm As, & ppb Au



110E Grid

Sample No.

TABLE II:

ROCK GEOCHEMISTRY {Coninued)

Location

100723

100724
160725

100726

100727
100772
100773

100782

100783

100784

106785

113+80E/90N

110E/91+50N

112E/90N

114E/87+60N

111+25E/88+25N

11SE/97N

113E/88N

© 100+75E/87+40N

101+30E,/87+40N

102+75E/87+20N

114+25E/89N

Description

Chalcedonic silica breccia
vein (grab sample}.

Chalcedenic silica breccia
vein .4 cm wide.

Float of chalcedonic gtz
stockwork in monzonite
{grab sample).

Chip across 2 m section
of arkosic siltstone with

Significant Results

.2 ppm Ag, 5 ppb
Au, 264 ppm Ba

148 ppb Au, 1.0 ppm
Ag, 77 ppm As,
798 ppm Ba

.7 ppm Ag, 55 ppm

As, 1779 ppm Ba,
10 ppb Au.

minor fine chalcedonic veins.

{Kettle River Formation}.

Chip across .1 m thick
moderately dipping banded
chalcedonic vein.,

Subcropping arkosic
sandstone/siltstone
(Kettle River Formation).

Grab sample of pyritic
{20%) grey chalcedony
{chert 2).

Andesite breccia with
chert clasts.
Random chip of chalcedonic

vein material on strike
with 100727.

Chip across 10 m wide
zone of silicification.

Andesite breccia with
chert clasts.

120 ppb Au, .7 ppm
&g, 47 ppm As

-2 ppm Ag, 15 ppm
As

75 ppb Au, 218 ppm
As, .4 ppm Ag

325 ppm Cu, 23 ppb
Au

423 ppb Au, 2.3 ppm
Ag, 47 ppm As

56 ppm As, 5 ppb Au

175 ppm Cu, 8 ppb
Au
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Silver/geld and arsenic/gold plots for the vein samples are shown
in Figure 11. Silver displays a relatively linear relationship
with gold with a Ag/Au ratio of approximately 5.4. In contrast,
arsenic appears to display two trends with respect to gold.
Samples of pyritic black cherty silica and/or chalcedonic veins
hosted in chert display much higher As/Au ratics, while veins in

monzonite and dacite porphyry display much lower As/Au ratios.

Two representative samples of andesite breccia with chert clasts
(100782, 100785} show high backgrounds in copper (325 ppm, 175

ppm} and gold (23 ppb, 8 ppb).

Samples of Tertiary rocks (100721, 100722, 100726, 100772) yielded

no significant anomalies.

B} Scil Sampling

i) Introduction

- Reconnaissance sampling was conducted over a small portion of the
100E Grid (lines 123N, 125N, 127N and 129N) with samples collected
at 50 m intervals. Detailed sampling was completed over the

entire 110E Grid at 25 m intervals on lines 100 m and 200 m apart.

In both areas topography is gently rolling but vegetation differs
markedly, The 100E Grid area is largely tree-covered, whereas

the 110E Grid area is mainly open grassland.

Soils were ccolliected from the BM horizon which varied in depth

from 30-80 cm. Samples were submitted to Acme Analytical
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Laboratories in Vancouver where they were dried and sieved to -80
mesh. This fraction was analyzed for Au following an aqua regia
digestion, for F following a peroxide fusion, and for a suite of
30 elements (ICP) following a separate aqua reqgia digestion.

Analytical procedures are reported in Appendix I.

Results were interpreted following procedures cutlined in Appendix

IT. Analytical results are given in Appendix III.

ii) 100E Grid

a) Description of Results

A total of 67 samples were collected {Figure 12) and show no
significant enhancements in Au, Ag, As or Sb. Weakly to moderately
enhanced levels of Ni, Co, ¥n, Pb, Cu, Ca, Mg, P, Ti, Sr, La, V,
Cr, F, Th, and Fe occur on the eastern edge of the surveyed area
and appear to correlate with the western contact of the large body

of monzonite {unit 4b).

b} Discussion of Results

So0il geochemistry provides no evidence for epithermal mineral-—

ization in the surveyed area.

¢} Conclusions and Recommendations

Neither the main graben-bounding fault nor adjacent Kettle River
Formation sediments appear to be mineralized in the surveyed area.

No further work is recommended here.
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iii) 110E Grid Area

a) Description of Results

A total of 408 samples were collected (Figure 13a). Description

and interpretaticn of results by S.J. Hoffman are as follows.

An (Fig. 13b)

Most Au values are less than 3 ppb across the property,
particularly over the northern two thirds of the grid. An anomaly
threshold of 10 ppb cutlines two ancmalies (No. 1 and 3) having a
500+ m long dimension approximately trending northeastward
parallel to the silica veined structure. Both zones vary in width
from 25 m to 125 m and attain maximum Au values of 50 to 200 ppb.
Anomaly 1 coincides with the silica veined structure or its
immediate environs and is underlain mainly by Knob Hill Group
cherts or Marron Formation monzonite/syenite. 2Zone 3 is underlain
by similac geology and follows the trend of a fault mapped in the
area. Two smaller anomalies, No. 2 and 4, are probably related to

-~ ...“the same source as controls zones 1 and 3, respectively.

The major Au zones, and anomaly 5 in the west, a two point
feature, lie within an east-west belt some 400 m wide, flanked to
the south by a fault and to the north by a line along UTM 5431500
m N. The belt appears truncated in the east, but is open to the
west. Only anomaly 6 and several isolated point high Au values

lie outside the main Au-rich area. 2Zone & is a two point feature.
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Ag (Fig. 13c)
ag values are generally less than 0.7 ppm. One weak Ag anomaly is

defined alcong the southernmost east—west trending fault zone.

As (Fig. 13d)

Almost all As values exceeding 5 ppm are located in the south.
Some correlation is seen between As zones 4-5-6 and Au zones 1-2,
as well as As zone 8 and Au zone 4, but Au zone 3 is relatively
impoverished in As content, soils containing less than 10 ppm
compared to ancmalous levels of 14 to 30 ppm. In some respects,
the previously described As anomalies can be said to halo Au zone

3, perhaps indicating it is a Au pathfinder.

As enhancement is prominent along the grid westernmost line. Here
As anomalies are generally peripheral to Au~-rich zones, again
suggesting a pathfinder relationship. Elsewhere, As-rich zones of
similar magnitude are widely separated but generally peripheral to
. Au. -As levels. south.of the southernmost east-west fault are

generally low.

Sb - (Fig. 13e)

All Sb values are at detection limits.

Bi (Fig. 13f)

All Bi values are at detection limits.

Mo (Fig. 13g)

All Mo values are at detection limits.
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Cu (Fig. 13h)

Cu exhibits an extreme range of values over the property. Lowest
values of less than 35 ppm characterize the Cretaceous dacite
porphyry in the north. The northernmost position of Marron
monzonite to syenite are associated with similar to slightly
higher backgrounds of generally less than 50 ppm Cu whereas ground
south of the southernmost fault is generally overlain by soils

containing less than 75 ppm Cu.

Zones of anomalous Cu values exceeding 110 ppm to maximums in the
400 to 700 ppm range define the same 400 m wide band described for
2u and As. Good correspondence is seen between Cu and Au, with Cu
zones being broader, suggesting their application as a pathfinder
for Au, Cu displays larger anomalous patterns which are more
homogeneous than those of As. Underlying bedrock appears

predominately Knob Hill Group.

Pb (Fig., 13i)
Most Pb values are between 10 and 20 ppm. Pb has not accumulated
to any great extent and no distinctive characteristics are noted

for the Pb distribution.

Zn (Fig. 133j)

The Zn distribution is dominated by two major zones of
enhancement, one lying south of the southernmost east-west fault,
and the other lying over the northernmost extension of the silica
veined structure. The main Au-As-Cu anomalous trend is generally
Zzn poor at less than 49 ppm whereas the high values are in the 80

to 100 ppm range.
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Fe (rig. 13k}

The Fe distribution compliments Zn in the extreme north and south,
but the metal-rich, 400 m wide east-west zone is also associated
with Fe anomalies. The Fe distribution correlates closely with
As, but is a little stronger southeast of Au zones 3-4. Fe

appears able to act as a pathfinder for Au.

Mn (Fig. 131)

Mn exhibits systematic variations across the grid, in part
appearing to be line controlled. South of the dgcite porphyry, Mn
has accumulated in the 950 ppm te the 2000 ppm 1ével peripheral to
the zones of Au enhancement although Au ancmalies 1 to 4 lie
within an area of weaker Mn enrichment. The Mn pattern is
suggestive of Mn haloing the Au anbmalies, the distribution of
anomalous values extending to a greater distance than As, Cu, or

Fe.

_Mn enrichment in the north is homogeneous and can be described as

following an east-west pattern (trends B-B and C-C). an east-west
trend can also be seen in the south (A-A} approximately marking

the northernmost extension of anomalous Au conditions.

Co (Fig. 13m)

The Co distribution is essentially independant of that of Mn,
indicating scavenging by Mn is not a factor. The Co distribution
is thus controlled by other factors, such as lithology south of

the southernmost east-west fault. More importantly, the Co
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distribution suggests Mn is not related to spuricus accumulation,
but rather is due to controls exerted by underlying bedrock.
Within the Au-rich, 400 m wide zone, Co contents are commonly

enhanced in sympathy with As.

Ni (Fig. 13n)

Ni accumulation defines areas within the grid, but these are not
restricted to areas of predominantly one lithology. For example,
only about half the area south of the southernmost east-west fault
is associated with high Ni concentrations of 75 to 130 ppm. The
400 m wide Au zone is Ni-poor, values generally less than 60 ppm.
To the north of the Au belt, Ni levels are somewhat homogeneously
enriched in a band some 300 m wide crosscutting all rock types
(zones 2,3,4, and enhanced values immediately to the east of {,
over dacite porphyry). Ni values are also elevated over the

northernmost portions of the dacite porphyry.

Vv (Fig. 130)

V generally follows Fe. Highest values are along the easternmost
portions of the 6 southern lines and are in the 80 to 100 ppm
range. Lowest values are over the dacite porphyry and northern

limit of the Marron monzonite/syenite at less than 40 ppm.

Cr (Fig. 13p)

Cr follows Ni.
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Ba (Fig. 13g)

Ba does not display characteristics of those elements described
previously. Large zones exhibit enhancement. Many of these lie
in seepage or base of slope zones. By contrast, many of the areas
of background values lie along ridge or hillteops. Lowest values
of less than 150 ppm lie in the extreme grid southwest, in a
region underlain by Knob Hill and Marron intrusions. Much of the
silica veined structure is overlain by Ba-rich soils, but Au

anomalies are erratic in their association with Ba.

Sc {Fig. 13r)

The Sr distribution is significantly different to that of Ba and
most high values lie peripheral to high Ba contents. Three broad
areas exhibit abnormal Sr concentrations in the 100 to 1000 ppm
range: south of the southernmost east-west fault (zone 1),
associated with a dacite porphyry unit in the west, {(zones 5 to
9), and overlying the north central portion of the grid (zones 1
-te 13}, -Two anomalous zones of comparable magnitude (No. 4, 2-3)
lie within the Au-rich belt associated with creek drainage-ways.

Otherwise, the Au belt is associated with lower Sr values up to 77

pp.

Ca (Fig. 13s}

The Ca distribution is fairly similar to that of Sr. Maximum Ca
contents of 2 to 15% probably indicate that the calcium carbonate
C horizon has been sampled in preference to the BM zone. The soil

environment at Midway is probably alkaline throughout, and sample
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depth probably not a significant factor with regards to element
mobility. It is a factor, however, in being an added component to
the soil in diluting original metal contents. <Care should be
taken to avoid sampling the calcium carbonate zone, althoucgh in
certain environments, such as in base of slope regions it may be

present at a shallow depth making avoidance a difficult task.

Mg (Fig. 13t}

Mg exhibits a similar pattern to Sr and Ca, except that it is not
elevated in content over northern portions of the grid.
Correlation of Mg with geology is good in the south and associated
with the dacite porphyry in the west. Anomalous Mg values are
found along the southern 100 to 150 m of the Au belt. 1In some
respects this is similar to Sr, but additicnally Mg is also
elevated in ridge areas, suggesting a geologic as well as, or in

addition to, groundwater control.

La (Fig. 13u)

Distribution of La is more heterogenecus, although areas of
enhancement characterize three portions of the grid. The area
reflected by Mg enrichment is also La-rich (zones 1 to 5}. The
northern limit of dacite porphyry (No’s. 11 and 12) and a second

area in the south (No’s 8 and 9) exhibit anomalous values.

Na (Fig. 13v}
Detectable Na values are rarely encountered and where Na is
present, extreme evaporation is suspected. Highest values

characterize a ridge in the south,
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K (Fig. 13w}

The southern half of the grid is associated with elevated K
contents of 0.25% to 0.75%. The Au trend is within a K-rich area.
Lowest values of less than 0.17% typify the westernmost corner of

the grid.

Al (Fig. 13x}

The Al distribution is homogeneous, but varies greatly across the
grid. Portions of all units are either asscciated with enhanced
or depleted values. Strongest zones of accumulation are remote
from Au anomalies and appear to reflect proximity to intrusive
contacts. Except for Al zone 3 which lies in the midst of Au
zones 3-4, it is difficult to imagine a correlation between Al and
Ahu,

Ti (Fig. 13y)

Ti-enhanced concentrations lie predominantly south of the
southernmost east-west trending fault.. Maximum values are 0.1 to

0.25% whereas north of the fault few values exceed 0.06% Ti.

P (Fig. 13z)

P displays patterns suggesting several controls. P contents are
homogeneously high in the area of the Ti anomaly. North of the
fault, P correlates with Au in zones 1, 3 and 5 but alsc exhibits
an erratic haloing relaticnship. In the north, central portions

of the dacite porphyry are weakly P-enriched.
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F {Fig. 1l3aa)

F most resembles the K distribution, except values are not low in
the extreme western corner of the gird. Some correspondence is
seen between F and Au, but most of the high F values lie adjacent
to Au-rich samples. The F distribution is associated with too

many rock types to consider it a pathfinder for Au.

B (Fig. bb)

Detectable B contents are erratically disributed across the grid.
Many of the B anocmalies are underlain by intrusive rock or their

inmediate contact environment.

b) Discussion of Results

The 1988 soil survey on the 110E Grid area appears to be a
relatively high quality product, perhaps adversely affected over
limited portions of the grid by dilution accompanying calcium

carbonate accuwmlation. The dry, semi-arid grassland environment

is probably generally alkaline -in-character, as suggested by

unusually high backgrounds of Ba, Sr, Ca, K, Na, and B. Many of
these elements can suggest where seepage zones might be located,
but seepages are not promoting acccunulation of metals. Other
soil components, such as Fe, Mn and Al, which could indicate
samples where abnormal scavenging is distorting distribution
patterns, are discounted as having a significant influence. High
sample quality means the geochemical distributions are faithfully

reflecting the composition of the soil parent material.



(1)
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Geochemical patterns suggest that overburden patterns relate
directly to underlying bedrock. Although a glacial till was
collected in places, and sheetwash erosion is important locally,
these do not appear to have substantially distorted patterns
believed inherited from underlying bedrock. Examples of bedrock

controlled distributions include:

Area south of the southernmost east-west fault. Although the
area is mapped as being underlain by a variety of lithologies
comprising the Kettle River and Marron Formations, geochemically
the region is relatively homogeneous in its signature. It can be
described as exhibiting elevated levels of Co, Zn, Fe, V, (Ni},
Cr, Mg, Ti, P, Sr, Ca, Na, K and F and depleted levels in Cu, As,
Au, Ba and Mn.

A northern portion of Cretaceous dacite porphyry {(enhanced Mn,
Co, Zn, Fe, Ni, Cr, La and K).

The Cretaceous dacite porphyry (depleted in Cu, Ca and V).

The extreme western portion of the grid, underlain primarily by
Knob Hill Group rocks intruded by a dike of Marron monzonite to
syenite {low in Ba and K).

A western intrusion of Cretaceocus dacite porphyry, including its
contact zone {enhanced levels of Sr, Ca, Mg, K, and B).

‘A-400 m wide belt -exhibiting Avu-anomalies, underlain either by
Marron intrusive rocks or Knob Hill Group units, {(generally low
values of Zn, Cr, Sr, and high contents of Cu and F).

Geochemical dispersion by glacial or downslope movement is
interpreted as minimal, perhaps 25 to 50 m. Geochemical patterns
related to mineralization can thus be treated as relatively local,

and followup methodology to evaluate bedrock source areas can be

relatively direct.

Several Au anomalies, up to 500+ m long, trend obligue to a 400 m

wide belt where the majority of Au ancmalies are located. The



35.

belt runs east—west, flanked to the south by a mapped fault and to
the north by abrupt termination of anomalous conditions (ancther
fault ?). Trends within the belt follow the trend of the mapped
silica veined structure, but outside the belt the structure

exhibits no geochemically anomalous characteristics.

Spatial relationships between Au and other elements suggest a
zoned system. Weak coincident/peripheral anomalies are noted for
As, P and Co. These have limited applicability to soil surveys
because of their w=ak nature. By comparison, Fe and V exhibit
larger and strongetr zones generally peripheral to the Au whereas
Cu exhibits the best pathfinder relationship in terms of size of
anomaly and contrast to background. Also important lying at the
margins and beyond the Cu-rich zone is a Mn zonation believed
related to ore. Taken in combinations, the halo elements offer a
much larger target for exploration than Au proper. Two other
elements, K and F, are found in anomalous quantities across the Au
belt, but these elements also extend well beyond the area limits
defined by the other elements. Their association with many rock
types in relationships not obviously related to Au (i.e., they may
be related to south facing slopes and extensive groundwater

evaporation) limits their applicability.

Zoned geochemical relationships represent a favourable finding.
They suggest a larger mineralizing system is present in underlying
bedrock than might be suspected from locking at the Au

distribution in isolation. They also suggest a proceduie to be
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followed in evaluating lithogeochemistry derived from a bedrock or
drill program. Halos should be anticipated, providing a vector

towards ore and following a pattern: Au to As-Co-P to Fe-V to Cu

to Mn. Failure to intersect Au may nevertheless eventually lead

to a Au discovery.

Follow-up of existing ancmalies is warranted. In addition to
locking for primary halos in bedrock of the type noted in the
previous paragraph, the local origin of the overburden suggests a
program of trenching or pitting would be effective. The
objectives of such work would be to intersect and sample bedrock
as well as basal C soil horizon material or, failing the
intersection of bedrock, to profile sample the overburden.
Analysis of these data should enable better prediction of bedrock

sources worthy of diamond drilling.

¢} Conclusions and Recoumeﬁdations

. .7 ..._The soil survey has identified a permissive 400 m wide belt

trending east-west favourable for Au mineralization. The
overburden environment appears essentially residual or
residual-like and the pathfinder elements As, Co, P, Fe, V, Cu and
Mn enable identification of a vector towards Au. Followup by
pitting, trenching and diamond drilling using multi-element

lithogeochemical signatures is highly recommended.

The soil survey should be extended to the west of the existing
coverage to fully outline anomalous conditions using the same

survey parameters as describe the present survey.
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Trenching across existing Au anomalies and extending trenches 50 m
upslope is needed to uncover bedrock for lithogeochemical
sampling, If this is envirormmentally unacceptable or overburden
thickness exceeds the ability of a backhce to trench effectively,
pitting by backhoe at a 25 m interval is suggested. Bedrock as
well as basal overburden or profile overburden samples should be

taken and submitted for routine multi-element analysis plus Au.

If trenching cannot be conducted, collection of systematic rock
chip samples from all available outcrops within the Au helt is

warranted, followed by multi-element analysis.

Pending a return of favourable indications from the above program
and interpretation of other available geological and geophysical
data, diamond drill locations will undoubtedly arise. Drilling
may be commissioned if trending and/or rock chip sampling are not
practical and/or possible. Multi-element analysis is mandatory to

identify Au and halo element relationships.
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DIAMOND DRILLING

a) Introduction

From November 8-15, 1988, Iron Mountain Drilling of Merritt
completed 301.8 m (990 ft.) of NQ drilling in two drill heoles. A
D-6 caterpillar was utilized to prepare drill sites and access
roads, move the Longyear 38 diamond drill, and carry out site

reclamation at the end of the job.

Drill core was logged, split and stored at Kettle River Resources’
facility near Greenwood. Core logs completed by W.D. Harris are
contained in Appendix IV, while analytical results are found in
Appendix V. Split core was sampled generally in 2 m intervals
continuously in zones of interest and intermittently {every third
2 m interval) in zeones without obvicus alteration or

mineralization.

b) Drill Hole MDH 88-3

i) Geology

Drill hole MDH 88-3, oriented 290° azimuth/-55°dip, was located on
the 110E Grid at approximately 112+20E/88+50N. Purpose of the
drill hole was to test moderately southeast-dipping chalcedonic
veins approximately 50 m below surface. Surface chip samples of
these veins yielded values of up to 423 ppb Au and 2.3 ppm Ag.

These veins are the probable source of gold-in-soil ancmaly 1.

Except for two short intervals of biotite monzeonite, the drill
hole intersected mainly fine-grained andesitic rocks of Lhe Knob
Hill Group locally containing interbeds of chert clast breccia

(Figure 14).
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Two sections of chalcedonic silicificaton were intersected at the
approximate depth anticipated. These intersections, from 58.4-
60.0 m and 69.3-71.8 m, vielded disappointing precious metal
values with the best value of 109 ppb Au and .6 ppm Ag from the

lower interval.

Alteration appears to be localized at monzonite contacts with
moderate to strong chloritization and sericitization evident in
adjacent andesite. Moderate to strong chloritization and clay
alteration {dickite) also occurs as envelopes to the silicified
zones with up to 10% fine—grained disseminated pyrite locally.

The lower interval of silicification from 69.3 - 71.8 m is more
pervasive than vein-like in nature with greyish chalcedqnic silica

flocding an apparently more permeable portion of a breccia bed.

Narrow shear zones in the upper portion of the hole appear to be

localized within breccia interbeds.

ii} Geochemistry

A multi-element geochemical profile for MDH 88-3 is shown in
Figure 15 (in pocket). Au-enriched zones are seen to be narrow,
sporadic, usually accompanied by anomalous Cu, and usually
associated with chert clast breccia interbeds. As previously
mentioned, the two sections of chalcedonic silicification
intersected yielded low Au, Ag, and As values. Levels of other

elements show no significant patterns.
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c) Drill Hole MDH 88-4

i) Geology

Drill hole MDH 88-4 was oriented at 110° azimuth/-45° dip and
drilled to a depth of 210.3 m. The collar is located north of the
1108 Grid approximately midway between the collar of MDH 87-2 and
the Picture Rock Quarry. MDH 88-4 was intended to test the Silica
Veined Structure approximately 125 m below surface in the area of

the projected intersection of low angle and vertical veins,

The hole intersected variably-altered dacite porphyry for most of
its length and bottoms in a relatively fresh equigranular quartz
diorite which truncates the dacite at approximately 200 m (Figqure
16). A narrow dyke of biotite monzonite cuts the dacite porphyry
from 93.7 - 94.8 m. From approximately 105-144 m, a number of
eguigranular, hornblende-rich (20%) zones occur displaying
contacts with the porphyry ranging in nature from sharp to
gradational, These zones may represent coeval quartz dioritic

dyke-like bodies.

Two major zones of shearing and alteration were encountered. From
36 to 66 m is a zone of strong oxidation and clay alteration
containing sporadic zones of chalcedonic veining at low angles to
the core axis. The second zone of shearing occurs from 150-200 m
and is marked by abundant carbonate in fractures, 5-15%
fine-grained disseminated pyrite, and prominent zones of tectonic

breccia.
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The drill hole intersected low angle auriferous zones of
silicification but failed to intersect vertical veins at depth.

Brecciation, shearing, and pyritization in the lower portion of

the hole may be related to the intrusion encountered at the bottom

of the hole.

ii} Geochemistry

Examination of the geochemical profiles for MDH 88-4 (Figure 17,

in pocket} reveals the following features:

- the oxidized and veined zone from 36-66 m shows strong
enrichment in Au, Ag, As and weak enrichment in Sb. This
correlates with an apparent depletion in Cu, Ca and Sr. From
36-52 m, the zone averages 760 ppb aAu, 1.0 ppm Ag and 132 ppm
As. Included is a zone from 42-50 m which averages 1,230 ppb
Au, 1.75 ppm Ag and 146 ppm As. An estimated true width for

this mineralization is 2-3 m.

— a similar, but narrower and weaker, zone of Au-Ag-As
enrichment/Cu-Sr-Ca depletion occurs from 118-125 m associated

with chalcedonic veining.

- FPFe content is high (3.7 - 5.5%) from 148-199 m reflecting the

high proportion of fine—grained pyrite throughout the lower

zone of shearing. The upper 8 m (148-156 m) of this zone shows

weak to moderate enrichment in Au (up to 67 ppb), Ag {up to 1.2
ppm}, As (up to 197 ppm}, 2Zn (up to 277 ppm}, and Pb (up to 545

ppmj .
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DISCUSSION, CONCLUSIONS AND RECOMMENDATIONS

The 1588 programme focussed on twe specific areas within the claim
group which were considered to have potential tec host epithermal

gold-silver mineralization.

Work on the 100E Grid area was mainly reconnaissance in nature and
investigated the possibility of mineralization localized by the
main graben-bounding fault structure with permeable sediments of
the Kettle River Formation as a possible host to hulk-tonnage
replacement mineralization. Geclogic mapping and limited ground
geophysics supported the presence of the main fault but also
suggested the amount of Kettle River Formation present to be much
less than anticipated. Prospecting revealed no significant
alteration or mineralization, while soil geochemistry provided no
support for presence of disseminated mineralization in the

sediments.

- No further work is warranted in the 100E Grid area.

Work on the 110E Grid area was a follow-up on the silicified
structure partially delineated by the 1987 programme. Grid-
controlled geologic mapping, ground geophysics, and soil
geochemistry southwestward along strike of the structure was
intended to define a target for drill-testing. Results of the
work indicated that the structure is continuous along strike for a
minimum of 1400 m but that it is only sporadically veined and

mineralized. Surface samples of silicification returned low to
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moderately anomalous levels of gold and silver and soil
geochemistry worked well to delineate areas of veining. A drill
hole in the southern portion of the grid tested mcderately
southeast-dipping chalcedonic veins in the area of the highest
contrast gold-in-soil anomaly. Results of this hole provided no
evidence for higher grades of mineralization at depth. A second
drill hole, collared midway between MDH 87-2 and the Picture Rock
Quarry, was intended to test for a possible bonanza zone at the
projected intersection of low-angle and vertical auriferous
chalcedonic veins. Low angle auriferous veins were intersected
but could not be followed downward to a vertical ’feeder’. A
major pyritic shear zone intersected in the lower portion of the
drill hele may be related to the buried intrusion in which the
drill hole ends.

The auriferous silicification within the 110E Grid appears to be
related to a weakly developed epithermal system possibly
associated with the main monzonite intrusion, Diamond drilling
has not indicated that precious metal values in the silica
increase at depth. Silicification was not seen to occur within
Tertiary sediments, thus the potential for bulk-tonnage

replacement mineralization to occur is diminished.

Potential for the presence of economic mineralization within the
110E Grid area is considered to be low and no further work is

recommended.
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APPENDIX II

Method of Geochemical Interpretation




(I

(2)

(3)

(4)

(5}

RUOLZES FOR CHUOICE OF SIZE CODING OR CONTOURING INTERVALS

Examine both arithmetic and logarithmic histograms for each
geochemical survey. Choose the histogram which most closely
approximates a nermal (or lognermal) dissribution. I
several peopulations are prasent on the histogram, :
subjectively divide the cata into a series of (overlapping ?)
ncrmal cor. lognormal distributions. Always avoid
interpreting histograms which. ars stronygTy skewed. Portions
of acithmetic or logarithmic histogrims may be chosen over
speciiic metal concentration iatervals, if this allows for
the best portrayal of the data in grzphitical form.

Cacose, as two of the coding intervals, peints- which
represent between 90% and 95%, and 95% and 37.5% cf the
data; twe different numbers. These choices highdight from 1
in 10 to 1 in 20 samples which are considered slightly
anomalous and definately ancmalous, respectiveIy. These
limits are cptimistic in that the two categories are defined
to be ancmalous regardless of the distribution ¢F values on
the remainder cf the histogram. A rigorous- statistical
approach would suggest that only values above the 87.5

. percentile should be considered ancmalous. -Choic& of any of

the above percentiles is entirely subjective and meant to
highlight the highest values cf the survey.

Divide the remaining portion of the histogram into
recognizable populations. The dividing peint of each of
these populaticns is chosen as a ¢oding intexval, Artifacts
introduced as a consequence of detecticon’limit _
considerations are ignored. Thes& artificial breaks in the
histogram can be recognized by referring to the Yzboratory

- reports and scanning data results,

For each pcpulation, choose one or two numbers which
correspond to the 90% and 285% cumulative trequencies for
that population (1 in 10 and 1 in 20 samples for that
population)., These will alsc be used to represent ancomalous
conditions for each popuiation, Coding intervals can be no
closer than 2X the detecticn limit for each element being

. considered.

A maximum of six numbers c<an be chosen to plot symbol maps.
This number is dictated by the ability to present data in
graphical form with sufficiently different symbol sizes for
them to be easily distinguishable, particularly if maps are
to be reduced. The seven defined coecentration classes are
nermally sufficient to represent geochemi=al data on a map.
More intervals can be chosen if data are to be contoured.
Avoid choeosing arithmetic intervals withcut ccnsidering
raules {1} and (4}.



{6

Maps plotted using the preceeding instructions might result
in two areas being distinguished from each cther by a
relatively uniform density of symbol sizes, yet only poor
contrast ancmalies are indicated. Difference between the
two areas, A znd B, might be due to undexlying geclogy,
overburden character, scils etc., Whatesver the cause, the
data are nct well disglaved. IS the undezlying control
distinguishing A and B can be rescocgnized, the data can be
divided and re-interpreted following sts2ps {1l) to (S). Two
sets cf maps can be drawn, or both sets cf interpretad data
can be plotted on a single map. For such superimposed
geochemizal maps, symbcl sizes lose their absolute meaning
but assume a mcre important stance, that of reflecting
anomalous cznditions ragardless of the underlying contrzel.
To illustrate, consider the case where A and B are arsas
underlain by very different geology. Ancmalous conditions
far low background rock types might be concentrations which
are much lower than average values for the high background
rock types. MNevertheless, aqamalies defined in each area
are considerad significant. .Reliance cn absolute
concentrations can be migleading in such cases.

- -

ot



APPENDIX 1II1

Listing of Analytical Results
for Rock and Soil Sampling

{prefix of '81' denotes rock sample}
{prefix of ’50' denotes soil sample}
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APPENDIX V

Listing of Analytical Results for Drill Core
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APPENDIX VI

Statement of Costs




1.

STATEMENT OF COSTS

LABOUR

R. Wong, project geologist: 31 days @ $220/day

{July 4 — December 21, 1988)

W. Harris, geologist: 45 days @ $110/day
{July 4 - December 9, 1988)

V. Malo, technician: 4 days €@ $80/day
{July 14-17, 1988)

S. Hoffman, geochemist: 4 days @ $300/day
(July 14,15; December 7,8)

ACCOMMODATION

52 man-days @ $35/day
VEHICLE
Four-wheel drive: 34 days @ $36/day

GEOCHEMICAL ANALYSIS

79 Core samples for ICP + Au, F
519 Soil samples for ICP + Au, F
22 Rock samples for ICP + Au, F

DIAMOND DRILLING (including road and site preparation

and reclamation)
301.8 m NQ drilling

FUEL., SUPPLIES

PRAFTING/TYPING

$ 6,

4,

1,

$13,

$ 1,

$1,

$ 1,
7,

820.00
950.00
320.00
200.00

290.00

820.00

224.00

306.00
329.00

330.090

$ 8,

$27,

$

$

950.00

030.00
500.00

500.00

$53,314.00
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STATEMENT OF CUALIFICATIONS

I, Russell H. Wong of #700 - B90 West Pender Street, in Vancouver, in the
Province of British Columbia, do hereby state:

1.

That I am a graduate of the University of British Columbia,
Vancouver, B.C., where I obtained a B.Sc. in Geology in 1975.

That I have been active in mineral exploration since 1973.

That I am a member, in good standing, of the Geclogical Association
of Canada and Association of Exploration Geochemists.

That I have practised my profession continuously as a staff geologist
for BP Resources Canada Limited since 1979,

That I have no interest in the properties or securities of Dentonia
Resources Ltd. or kettle River Resources Ltd., nor do I expect to
receive any.

That I supervised the programme of work described in this report.

4@%4 V78 /{éj/

Russell H. Wong
Project Geolgist

January, 1989.
Vancouver, B.C.



CERTIFICATE OF AUTHOR

List of Qualifications — 5.J. Hoffman

BSc 1969 - McGill University (Hons., Geology and Chemistry)
MSc 1972 - The University of British Columbia (Geochemistry)
PhD 1976 - The University of British Columbia (Geochemistry)

List of Publications {to January 1989)

2 - Theses {(unpublished}
14 - Scientific papers in referred journals (3 in the last 3

years)

1 - Published Geochemical Manual (report writing)

1 -~ Unpublished Manual - Organization of a Geochemical
Symposium

2 - Book (Reviews in Economic Geology - Volume 3, Writing
Geochemical Reports)

2 =~ Scientific papers in unreferred journals

1 - Scientific paper in preparation

List of Memberships

1. Member Geological Association of Canada, since 1967;
Fellow since 1986

2, Canadian Institute of Mining and Metallurgy, since 1973

wrlinzTnTm v 3 - - Association of Exploration Geochemists, since 1973

4. American Society of Agronomy, since 1973
5. Geochemical Society, since 1983
6. International Association of Geochemistry and Cosmo-

chemistry, since 1986

Cther QOrganizations

1. Association of Exploration Geochemists council member of
symposium committee chairman, 1980-1986, 1988-1990
president (1987-1988)

2. Lecturer, B.C. Department of Mines Prospecting Course,
(1977-1987), B.C. & Yukon Chamber of Mines (1987,1988),
Northwest Mining Association {1979, 1985, 1988), Brokers
Course
{1984, 1985)

3. Chairman, GOLD-81 and GEOEXPO/86 Symposia



STATEMENT OF (UIALIFTICATIONS

I, Wade D. Harris of 5756 - 120th Street, in Surrey, in the Province of
British Columbia, do hereby state:

1. That I am a graduate of the University of British Columbia,
Vancouver, B.C,, where I obtained a B.Sc. in Geclogy in 1987.

2. That I have been active in mineral exploration since 1984.

3. That I have no interest in the properties or securities of Dentonia
Resources Ltd. or Kettle River Resources Ltd., nor do I expect to
receive any.

Wade Harris // ‘ ) .
Geologist ék/ K : /%i422156<?¢
Jarmuary, 1989.

Vancouver, B.C.
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