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SUMMARY

The Kash Lake property is located in the Patricia Mining 
Division of northwestern Ontario and consists of 96 contiguous 
claims. High grade gold mineralization occurs on the property 
in quartz-carbonate veins which are hosted in highly altered 
and deformed metavolcanics over a strike length of three 
kilometres. The focus of gold mineralization and alteration 
in the area is the regionally prominent Kashaweogama Lake 
deformation zone which has similarities to the Larder Lake 
Break in the vicinity of the large Kerr Addison Gold Mine of 
northeastern Ontario. This favourable setting makes the Kash 
Lake property an exceptional exploration target.
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1 -O GENERAL INFORMATION

1 - 1 Int roduction

The original Kash Lake claim block was staked in 1987 and 
consisted of 52 claims. Today the property has been expanded 
to 96 claims with three gold showings and a number of other 
occurrences with anomalous gold and base metal values. The 
assays returned in 1988 were some of the highest and most 
extensive ever reported for the area. This report describes 
the geology, geochemistry and mineralization of the property 
based on work performed in 1988.

1.2 Location and Access

The Kash Lake property is located 19km NNW of the village 
of Savant Lake (Figure 1). There is excellent access to the 
property; the most convenient is by boat. A boat launch is 
located at the east end of Kashaweogama Lake. This boat 
launch can be accessed off highway 599, 33km north of Savant 
Lake. Travelling west from the boat launch. Kashaweogama Lake 
furnishes an uninterrupted route to the property.

Rusty Myers Flying Service, located on Sturgeon Lake, 
approximately 45km southeast of the claim block, provides 
rapid and economical air transportation.

1 - 3 Claim Status and Titles

All claims (Figure 2) are held with 10(^ interest by 
Northern Dynasty Explorations Ltd. of 844 West Hastings 
Street, Vancouver, B.C. Present status of the claims is 
summarized in Table 1.
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Ta pj e 1 . Kas h Lake P ropert y; - CJj

Number of
C 1 a i ms

Main Kash Lake Claim

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

68 subtotal

Willie Lake Extensic

7
10
4
1
6

Claim
Numbers

Block

Pa. 903324
903325
903326
903327-903333
912878-912880
912881-912882
912883-912885
912886-912888
913986-913988
913989
913990
913191-913996
913997-913998
914052-914055
914056

1007125-1007128
1007129
1007130-1007137
1008621-1008623
1008624-1008628
1008629
1008630
1008631
1008632-1008633
1008634
1054167-1054168

ID.

1006723-1006729
1006732-1006741
1006743-1006746
1007116
1008635-1008640

Anniversary 
Dates

26
26
26

9 i

8
8
8
8
8
8
8
8
8
8
8
8
8
8
8

April
Apr i 1
April
Apr i 1
Apr i 1
April
April
April
Apr i 1
April
April
April
April
Apri 1
April

November
November
November
1
1
1
1
1
1
1

Be

8
8
8
8
8
8
8
'P'

March
March
March
March
March
March
March
tember

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

989
990
989
990
989
990
989
990
989
990
989
990
989
989
990
989
990
989
991
989
991
989
991
989
991
989

26 November 1989 
26 November 1989 
26 November 1989 
26 November 1989 

18 March 1989

28 Subtotal 

Grand Total = 96 claims
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1 - 4 Survey Dates and PersgnneJ

Field work consisted of mapping the property on a 1:5000 
scale as well as detailed mapping of mineralized zones. A 
geochemical survey was carried out concurrently with the 
mapping. The geochemical survey is discussed in Section 5.0.

All field personnel contributed to both geological mapping 
and geochemical sampling. Most of this work was completed in 
three phases through the summer, each phase building on the 
previous work. Some preliminary mapping was also carried out 
in 1987. The following list is a summary of the survey 
periods and personnel involved :

Survey Dates

24 Sept. to 30 Sept., 1987

13 June to 5 July, 1988 

27 July to 17 August, 1988

6 Sept. to 18 Sept., 1988

Personnel

H. Eric Ewen
G, Gorzynski
J. W. Ho

H. Eric Ewen
J. W. Ho

H. Eric Ewen
G. Gorzynski
J. W. Ho

H. Eric Ewen
G. Gorzynski
J. W. Ho

Drafting and report writing commenced shortly after the 
conclusion of the field season. Office work was carried out 
intermittently between October, 1988 and January, 1989. The 
personnel involved were H. Eric Ewen, G. Gorzynski, and J. W. 
Ho. Addresses of personnel involved are listed in Appendix 4.



-6-

1 .5 Previous Work

Pre-1960: The greater Savant Lake area had been prospected for 
gold well before this program, however, no significant 
discoveries were reported (Kelly, 1975).

1960-1961: J. A. Hughes, working for the Keevil Mining group, 
reported local high gold values over a block of 18 claims on 
the Hoey Showing, but the claims were allowed to lapse (Kelly, 
1975) .

1961: An airborne magnetometer survey was flown by Spartan Air 
Services Ltd. for the Ontario Department of Mines and the 
Geological Survey of Canada. This survey outlined the major 
magnetic trends of the region (Spartan, 1961).

1973: A regional mapping program was initiated in 1973 by 
W. D. Bond on behalf of the Ontario Geological Survey (Bond, 
1980).

1974: F. Hoey prospected the old showings in the Kashaweogama 
Lake area (Kelly, 1975).

1975: F. Hoey (15% interest) in conjunction with Teck, 
Noranda , Falconbridge-Nickel , Inco, and Rayrock C'17% option 
each) conducted both magnetometer and VLF-EM surveys over the 
Hoey Showing. No significant geophysical anomalies were 
delineated. Geochemical sampling revealed local high gold 
values (Kelly, 1975).

1976: B.B.M. Investments Ltd. (B.B.M., 1976) trenched and 
sampled a high grade gold quartz vein just north of the 
property (Plate 3). Chip samples returned many assays over 
1 ounce gold per ton across 12-24 inches along a 650 ft. 
strike length. Subsequent drilling failed to enlarge the 
zone .

1976: N. F. Trowell commenced a regional mapping program on 
behalf of the Ontario Geological Survey which included the 
Kashaweogama Lake area (Trowell, 1986 and 1988).

1981: Stargazer Resources Ltd. commenced an extensive 
exploration program over the entire Kashaweogama Lake area and 
the nearby Savant Lake area. The 1981 program consisted of 
biogeochemical sampling, mapping, and prospecting. Airborne 
geophysics revealed no new significant anomalies, however, 
grab sample LT223, obtained over the Hoey Showing assayed 
2.02 oz/t Au. (Leary, 1981A and 19818; Pichette and Spector, 
1981; Misner, 1981; Geophysical Surveys Ltd., 1981).
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1982: Stargazer Resources Ltd. followed up their 1981 program 
with local ground magnetics, ground VLF-EM, and detailed I.P. 
surveys. One diamond drill hole (82-DDH-5 at 43+85E/1+75N - 
Plate 1) was completed near the Hoey Showing. The drill log 
revealed extensive zones of carbonate alteration and 
silicification with local zones of T-2% pyrite-pyrrhotite 
development. No significant gold values were reported (Leary, 
1982; Wisner. 1982).

1987: Northern Dynasty Explorations Ltd. conducted a 
reconnaissance exploration program involving prospecting and 
geochemical examinations of showings and surrounding areas 
(Ho, 1988A).

1988: Northern Dynasty Explorations Ltd. conducted winter 
ground magnetometer and EM-16 surveys over the property grid 
(Ho, 19888) and returned to continue work in the summer of 
1988 (this report). A program of detailed sampling and 
mapping proved very successful in outlining an extensive 
auriferous hydrothermal system.
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2.0 REGIONAL GEOLOGICAL REPORT

2 - 1 Int roduct i on

The Kash Lake property is located in the western arm of 
the Savant Lake greenstone belt (Figure 3). This western arm 
is terminated by the Miniss River fault system on the west 
while the eastern end expands into the Savant Lake greenstone 
belt proper. The Savant Lake greenstone belt marks the 
northern limit of the Wabigoon subprovince of the Superior 
Province of the Canadian Shield.

2 - 2 Physiography

The claim block is dominated by Kashaweogama Lake which 
runs the length of the property. The north shoreline rises 
abruptly from lake level and achieves a topographic relief of 
up to 100m with distance from the lake. Outcrop exposure is 
best immediately north of the shoreline but with increasing 
distance from the lake, typical Canadian Shield muskeg is 
found. There is also good exposures of the granitoids and 
metachert-iron formations.

Glacial overburden on the north shore tends to occupy 
natural topographic lows and forms the rare ridge. The 
overburden is a varied mixture of clay, sand, and boulder 
till.

The southern shore is much more subdued than the north 
shore with the exception of a late stage granitoid intrusion 
located in the extreme southern portion of the claim block. 
Overburden is extensive with a blanket-like covering of 
boulder till and eskers.

All water ways drain into Kashaweogama Lake which in turn 
drains westward and eventually into the Hudsons Bay watershed.

Vegetation is dominated by tall stands of poplar in sandy 
areas and pines elsewhere. Cedars trees are located 
immediately about the shoreline.

2 -^ Reg i onal Geology

The greater Savant Lake area has been the target of 
several regional mapping programs. As a result, a fairly 
complete regional geological picture has been developed 
(Figure 3). Only a brief summary of the major units will be 
given in this report; a detailed description can be obtained 
by referencing Shegelski (1978), Bond (1980), or Trowell (1986 
and 1988).
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Flgur* 3. Regional geology of the Kashaweogama Lake area.
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The metamorphic grade, overall, 1s greenschist facies, 
though local zones of amphibolite grade rocks have been 
observed. There does not appear to be o strong metamorphic 
aureole around any of the granitoid intrusives.

The oldest sequence of rocks belongs to the Jutten group 
(Figure 4). The Jutten group marks the northern boundary of 
the Savant Lake greenstone belt and comprises a sequence of 
massive and pillowed mafic volcanic flows interlayered with 
metachert-iron formation horizons. Ultramafic flows are 
developed towards the base of the Jutten group.

Lying unconformably on the Jutten group is the Savant 
Narrows formation (SNF). This unit is a polymictic clast- to 
matrix-supported conglomerate. The SNF outcrops as far east 
as Savant Lake and to the northeast in the Neverfreeze-Elwood 
Lakes area. To the west, the SNF can be found outcropping 
parallel to the Marchington River for an exposed strike length 
of more then 40km.

Shegelski (1978) demonstrates that volcanic clasts in the 
SNF were derived from the underlying Jutten group, hence an 
unconformity. Shegelski (1978) further concludes that 
granitoid clasts in the vicinity of the Heron Lake stock were 
derived from the erosion of that stock. Our mapping suggests 
that granitoid clasts in the vicinity of the Fairchild Lake 
batholith (FLB) were derived from that intrusive, based on the 
presence of arsenopyrite within both - arsenopyrite 
mineralization is locally developed in the fringes of the FLB 
(described in Appendix 2) and some of the granitoid clasts in 
the SNF similarly contain arsenopyrite but the matrix does 
not. Jutten volcanics immediately adjacent to the SNF also do 
not contain any appreciable amounts of arsenopyrite. 
Therefore, the SNF also post-dates the granitoid intrusives.

The relationship of the Handy Lake group and associated 
Savant group, to the Jutten group and SNF is controversial. 
The contact is not exposed but geological, geophysical and 
chronological evidence (Section 3.0 Se Ho, 19888) suggest that 
the Kashaweogama Lake Fault (Plate 1) marks this contact. 
Thus the Handy Lake group and Savant group were tectonically 
juxtaposed against the Jutten group and SNF.

The Handy Lake group is a complex interlayered sequence of 
mafic, intermediate, and felsic volcanics. The upper portion 
of the Handy Lake group is intercalated with arenaceous, 
argillaceous, and ferruginous sediments of the Savant group 
(Trowell, 1988).

As with most Archean greenstone belts in the Superior 
Province, all supracrustals have been intruded by felsic 
plutons and batholiths.
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3-4 Region a1 Structural Gep1pgy

The Jutten group represents an early deformed and intruded 
basement greenstone terrain. The deformation patterns 
observed in the Handy Lake group resulted from the compression 
of the Handy Lake group against the more rigid Jutten group. 
The Savant group was derived from the erosion of the Handy 
Lake group but was deposited prior to cessation of deformation 
and therefore, displays similar deformation features as the 
Handy Lake and Jutten groups.

The field work conducted by Northern Dynasty Explorations 
Ltd. in the summer of 1988 supports the overall geological 
picture as presented by previous researchers.
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3 - 0 PROPERTY GEOLOGY REPORT 

3 - 1 Introduction

In 1987 a zone of deformation, alteration, and 
mineralization was outlined in the Kashaweogama Lake area. 
The 1988 summer field work proved that the Kash Lake property 
is a favoured area of auriferous mineralization with a 
strike-length in excess of 3km.

3.2

The Kash Lake property has been expanded since the 
original claims were staked in 1987. The main part of the 
property is localized about the western-half of Kashaweogama 
Lake. Expansion of the property has occurred on the southwest 
corner and an extensive block of claims have been added to the 
northwest called the Willie Lake block.

The property encompasses a complicated stratigraphic 
package comprising the Jutten group, the Handy Lake group, the 
Savant Narrows formation, the Fairchild Lake batholith, and 
the Dickson Lake stock (Figure 3 and Plates 1,2, and 3).

The Jutten group is dominated by ultramafic to mafic flows 
which are interbedded with thin greywacke beds and at least 
two metachert-iron formations.

The ultramafic flows can be found on the northwest shore 
of Kashaweogama Lake (Plate 1). These ultramafic flows are 
poorly exposed because of their recessive weathering. 
Lithologicall y, the ultramafic units have been altered to 
chlor1te-talc-calcium- and iron-carbonate schists. The rest 
of the mafic volcanics in the Jutten group comprise a sequence 
of coarse chlorite-plagioclase flows, fine grained massive 
flows, and chlorite-calcite schists. Locally, pillows and 
hyaloclastites have also been observed. The greywackes which 
have only been observed immediately south of the Dickson Lake 
stock have been metamorphosed to a biotite-quartz schist. 
Iron-rich biotites have given these metasediments a distinct 
red colouring.

Some of the most impressive looking rocks of the Jutten 
group are those that comprise the metachert-iron formations. 
Because of the high silica content these rocks are 
particularly well exposed. On the Kash Lake property these 
iron formations are composed of up to 9C^ quartz in beds that 
vary in thickness from 1-2cm to greater then 1m. Interbedded 
with the quartz beds are chlorite-grunerite schists. There is 
very little magnetite present but magnetometer surveys do 
delineate these iron formations without difficulty (Ho, 
19888).
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Outcropping on the north shore, periodically, is a 
polymictic clast-supported conglomerate of the Savant Narrows 
formation. The dominant clast type is a pinkish granitoid 
which varies in size from 2-3cm to greater then 20cm. These 
clasts are also well rounded and aligned parallel to the main 
structural trends. The rest of the clasts form an assemblage 
of mafic volcanics, quartz pebbles, and sediment clasts. The 
mafic volcanics have been altered and metamorphosed to 
chlorite schists.

Geographically to the south is the Handy Lake group. In 
the Kashaweogama Lake area the geologic contact between the 
Savant Narrows formation (SNF) conglomerate and the Handy Lake 
group has been obscured by the waters of Kashaweogama Lake. 
In the extreme west where Kashaweogama Lake terminates, this 
contact has been covered by thick boulder and sandy 
overburden.

In the extreme east, along Kashaweogama Lake, a quartz- 
magnetite iron formation outcrops (60+50E, 6+50N). This unit 
is probably the top most unit of the Handy Lake group that 
outcrops on the Kash Lake property. Most of this iron 
formation is under the lake. Magnetometer surveys, however, 
indicate that this iron formation proceeds westward and 
pinches out at L 51+OOE.

The next stratigraphic outcropping of the Handy Lake group 
is centered on two large islands on the eastern half of the 
property (Plate 2). Mapping has revealed that these islands 
are essentially composed of an assemblage of chlorite- 
Ca-carbonate-sericite schist.

The south shore marks the beginning of the main assemblage 
of the Handy Lake group. The eastern-half of the shoreline 
consists of a sequence of chlorite-calcite mafic volcanics, 
with only moderate deformation. Approaching the western half 
of the lake the mafic metavolcanics give way to a thick 
sequence of intermediate to felsic volcanics. This sequence 
is characterized by 1-10cm long pink felsic volcanic fragments 
hosted in a chloritic matrix. The lack of variety of clasts 
suggests that this unit is an agglomerate.

The Kash Lake property includes two large granitoid 
intrusives. The largest is the Fairchild Lake batholith 
located in the west; the Dickson Lake stock is located towards 
the center of the property. Both intrusives are outwardly 
very similar; on the property they both are quartz 
monzonitic. The Dickson Lake stock has varying amounts of 
biotite as the main- mafic mineral. Proceeding away from the 
contact zones the Fairchild Lake intrusive becomes more 
tronjhemitic while the Dickson Lake stock becomes more 
granitic.
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3 -3 Property Structural GeQlpgy

The rocks of the Kashaweogama Lake area reveal a complex 
structural history. The complexity 1s due to superposition of 
structural elements and difficulty 1n determining the timing 
and duration of these tectonic events. This section describes 
and correlates these various events.

D1 Phase Deformation

The D1 phase deformation is the earliest tectonic event 
that affected the Kashaweogama Lake rocks (Figure 4). This 
phase is responsible for the present geographical distribution 
of the Jutten group rocks.

D1 structural elements are primarily oriented along a 
140-180 degree azimuth. These elements include a pervasive, 
steeply dipping foliation (S1) which is developed in all the 
rocks of the Jutten group. Tight isoclinal folds are also 
developed with near vertical fold surfaces. On an outcrop 
scale, these folds vary from 15cm to greater then 1m in 
wavelength. On a property scale, the two Jutten metachert- 
iron formations may be a fold repeated sequence of an 
originally single lithological unit (Plate 1). The fold axes 
are subvertical and have variable plunges. The folds are 
developed as folial folds and as more distinct lithological 
folds.

The orientation of D1 structural elements suggest that the 
Jutten group had been subjected to an east-westerly 
compression. This compression caused the rocks to be folded 
and shortened. The cause of this tectonic event is probably 
related to the emplacement of both the Fairchild Lake 
batholith and Dickson Lake stock.

Mapping has revealed that both igneous bodies post-date 
the Jutten rocks. The Fairchild Lake batholith, furthermore, 
displays a steeply dipping, northerly trending mineral 
lineation in the contact zone. This lineation direction 
parallels the strike direction of the D1 structures in the 
surrounding supracrustals. This parallelism is more than 
coincidental; it is the result of the intrusion of the 
batholith.

Mapping did not reveal similar mineral llneations in the 
Dickson Lake stock but the contact zone displays similar 
penetrative foliations and folds as the surrounding Jutten 
rocks. The orientations of these structural elements are also 
the same.

01, therefore, is probably related to the emplacement of 
these large Igneous bodies into the Jutten group 
supracrustals.
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D2 Phase Deformation

The second dominant phase of deformation has been labelled 
02. Structures associated with this phase of deformation are 
oriented between 045-075 degrees azimuth, are subvertlcal, and 
are overprinted on 01 fabrics and structures.

The best evidence for 02 deformation is the development of 
crenulation cleavages (S2). In areas of intense 02, 
crenulation cleavages have developed into schists. These 
crenulation cleavages resulted from the microfolding of an 
original 01 fabric (S1). The intersection of S2 on S1 has 
produced an intersection lineation (L2). L2 measurements are 
few, but in general, are subvertical and strike either north 
or northwest.

As well as microfolding, there are larger 02 folds (F2). 
These folds vary in shape from very tight, isoclinal folia! 
folds to broad open llthological folds exceeding 30m in 
wavelength. Also, the tighter the fold, the better developed 
is S2 as an axial planar fabric.

Where F2 is overprinted on an F1 fold, a refolded F1 fold 
is produced. A variety of geometrical patterns have been 
mapped, ranging from simple curved and undulating F1 hinge 
lines to mushroom patterns. Dome and basin structures have 
also been observed.

These features are related to compression of the Jutten 
group along an east-west axis. The compression was caused by 
the emplacement of the Handy Lake group against the Jutten 
group. Kashaweogama Lake today, occupies the ancient suture 
zone between these two supracrustal sequences.

03 Phase Deformation

The third phase of deformation is significantly less 
Intense then the previous two. The dominant structures 
associated with it are widely spaced kink bands (shears) and 
conjugate kink bands. Late cross-cutting fractures and joints 
are also 03 associated. These structures are oriented 
approximately 010 and 160 degrees azimuth and are generally 
steeply dipping to the east.

The weak development of these 03 structures indicate that 
the 03 tectonic event was not very intense. The cause of 03 
is not known but maybe related to late crustal adjustments or 
sett ling.
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Kashaweogama Lake Deformation Zone (KLDZ)

Examination of any regional map of the Kashaweogama Lake 
area will reveal the presence of the prominent Kashaweogama 
Lake deformation zone (KLOZ) centered around the Kashaweogama 
Lake Fault (Plates 1 and 2). The topographical signature of 
this feature is a linear low occupied by the Marchington 
River, which widens intermittently into lakes such as 
Kashaweogama Lake. This zone has already been described a s a 
suture zone resulting from the emplacement of the Handy Lake 
group against the Jutten group. There is evidence, however, 
that this linear was tectonically active before the 
emplacement of the Handy Lake group.

The evidence lies in the conglomerate, the Savant Narrows 
formation (SNF). This metasedimentary unit parallels the 
Marchington River and outcrops in excess of 40km along strike. 
It is likely that the SNF was deposited as alluvial fans or as 
fanglomerates (Shegelski, 1978). Rust and Koster (1984) 
suggest that alluvial fan deposits are localized accumulations 
that formed adjacent to active fault scarps.

Furthermore, D1 features can be found in the SNF. The 
best example is on Alteration Island (Plate 1) where a strong 
north-trending S1 is contorted by an east-west S2. This 
outcrop is highly altered but distinct relict granitoid clasts 
with arsenopyrite mineralization can still be recognized.

Bond (1980) concludes that the similar metamorphic grade 
across the KLDZ indicates that movement on it was strike-slip 
dominant. The thick nature of the SNF conglomerate 
accumulations also suggest a strike-slip dominant regime (Rust 
and Koster, 1984). The gross geometry of the metachert-iron 
formation as it nears the KLDZ (Plate 1) further indicates 
that the strike-slip movement was sinistral.

In summary, the KLDZ dates back as early as 01 and was an 
active fault scarp which localized weathered debris from the 
Jutten group and associated granitoids forming the SNF. The 
tectonic regime subsequently became D2 dominated with the 
emplacement of the Handy Lake group.

Age Dating

Table 2 summarizes the U-Pb zircon dates that various 
researchers have obtained in their studies of the area. The 
2704 Ma date for the SNF is a maximum age and does not 
represent the actual age of deposition. The age of deposition 
must also be less then 2675Ma, post-dating the Heron Lake 
pluton, since the SNF lies unconformably on the pluton.
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Table 2. Published U-Pb Zircon Dates

Geological Unit Age Reference

Heron Lake Pluton 2675 Ma

Savant Narrows formation 2704 Ma 
(SNF) (maximum)

Handy Lake group

Jutten group

2745 Ma

2780 Ma 
(minimum)

Thurston et al. 
(1987)

Thurston et al. 
(1987)

Davis and Trowell 
(1982)

Cortis et a l. 
(1988)

3.4 Geologic History

Interpretation of the geologic history of the Kashaweogama 
Lake area remains conjectural. The history presented 
(Figure 4), however, does account for the major geological 
events that have been defined over a period of two field 
seasons.

The Jutten group is the oldest sequence of rocks in the 
area. After its deposition a number of events began; these 
events were largely related to the D1 deformation event. The 
intrusion of the granitoids resulted in the deformation and 
metamorphism of the Jutten group and also resulted in the 
formation of the early KLDZ. As D1 progressed, the Jutten 
group was uplifted and eroded. Debris from continued uplift 
and erosion of the Jutten group and granitoids was deposited 
along the KLDZ fault scarp to form the SNF conglomerate.

Subsequently, 01 gave way to D2 which involved the 
tectonic emplacement of the Handy Lake group against the 
Jutten group. This event also resulted in the folding and 
shearing of the Jutten group a second time, with sinistral 
deformation concentrated along the KLDZ. D3, the final 
deformation event, occurred at an unknown but subsequent time.

The geologic history of Kashaweogama Lake is complex; it 
is marked by developments related to various tectonic events. 
In all, metamorphism and three phases of deformation have 
contributed to shape the rocks of the Kash Lake property.
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The 1988 
showings with 
high as 50,350 
mineralization 
and structures 
zone (KLDZ) 
alteration have

field work uncovered numerous mineralized 
significant gold numbers. Grab samples ran as 
ppb (1.47 oz/t). The best and most significant 
and alteration occurs primarily in the rocks
adjacent to the Kashaweogama Lake deformation 
(Plates 1,2,5 and 7). Mineralization and 
also been found to the far northwest in the

Willie Lake Zone (Plates 3 and 
is still significant.

This section will briefly 
showings. Refer to the 
3) for the location of 
geochemistry is plotted on

9); though less extensive, 1t

describe the most significant 
larger geology maps (Plates 1,2, and 
each showing. Silver and gold 

Plates 4 to 9 and on the
appropriate figures in the text. 
can be referenced in Appendix 1.

A number of other mineralized areas 
Descriptions of these comprise Appendix 2.

Complete geochemical results 

were also examined.

The Hoey Showing

The Hoey Showing at 43+85E, 1+05N is the most extensive of 
all the showings (Figures 5 and 6 in back pocket). This 
showing was named after F. Hoey who returned to the area in 
1974 and rediscovered this showing. This zone, however, dates 
back further then 1974; examination of floral growth in the 
trenches reveal ages exceeding 35 years. The mineralization 
of the area was probably known as far back as 1950.

Geologically, the Hoey Showing 1s a complicated zone of 
alteration and deformation. The Hoey Showing can be divided 
into upper and lower zones. The Upper Hoey is dominated by 
intensely bleached chlor i te-ser ici te schists and chlorite- 
sericite-silica schists. Intercalated with the sericitic 
schists are three distinct chlor 1 te-Ca-car bonate C+/- 
Fe-car bonate ) schist units. These three chlorite schist units 
have very sharp contacts and mapping has revealed that these 
units are chloritized, coarse mafic volcanics,

A thick zone of pillowed mafic volcanics separates the 
Upper and Lower Hoey Zones. Relict pillow selvages can be 
observed which appear as more chloritic features within a 
chlori te-serici te schist.

The Lower Hoey contains the most significant gold 
mineralization. Detailed surface chip and channel sampling 
outlined a 1.5m by 18m zone grading 0.18 oz/t Au. Native gold 
is also locally visible in this zone. This lower zone 
comprises a sequence of coarse mafic volcanics and pillowed to 
hyaloclastite mafic volcanics. The coarse mafic volcanics are
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composed of chlorite and plagioclase and rarely porphyritic 
plagioclase. These coarse mafic volcanics are also 
selectively altered to chlorlte-carbonate schists. Relict 
hyaloclastites can be seen in tightly folded structures.

The structural aspects of the Hoey Showing are highly 
complex. All structural features are more or less parallel, 
striking 055 to 065 degrees azimuth and dipping very steeply 
northwest. Deformation is most intense in the Lower Hoey, 
where shearing has obliterated much of the early structural 
features as well as making lithological correlation very 
difficult.

Mineralization in the Lower Hoey is quartz vein 
associated. These gold-quartz veins display at least two 
intense phases of deformation. This is evidenced by refolded 
veins. The dominant sulphide mineral is pyrite with lesser 
amounts of chalcopyrite, arsenopyrite, and galena, all 
localized within the quartz veins and disseminated into the 
immediate host rocks of the quartz veins.

Mineralization in the Upper Hoey is also pyrite dominated 
and is localized about small 
chi orite-sericite-sil iea schist, 
are oriented at approximately 
schistosity trends 065 degrees 
coarse mafic volcanic unit is

shears and fractures in the 
These shears and fractures 

040 degrees azimuth while the 
The thickest chloritized, 

also a site of good sulphide
development. Pyrite again is dominant but local galena can be 
found.

Immediately to the east of the showing, an outcrop with a 
2-2.5m isoclinal fold was found. An axial planar schistosity 
was also observed and permeates all stratigraphic units. The 
axial plane is oriented at approximately 070 degrees and is 
clearly a F2 fold. The dominant structural elements in the 
Hoey Showing are D2 parallel and gold quartz vein 
mineralization has been rotated into parallelism.

The K.D. Showing Area

The K.O. Showing a rea i n the vicinity of 13+25E, 2+OOS 
comprises three zones; the K.D. Gold Showing (Figures 7 and 
8), the Chromium Mica Trench Zone (Figures 9 and 10) and 
Alteration Island. Mineralization is located at the base of 
the Jutten group and continues into the overlying Savant 
Narrows formation. The mineralization and alteration are 
hosted in both ultramafic volcanics and intercalated mafic 
volcanics. The best chip sample came from the K.D. Showing: 
an assay of 27,750 ppb Au (0.809 oz/t) over 1 metre (Figure 
8). Surface sampling results for the Chromium Mica Trench 
Zone were low and are displayed in Figure 10.
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Mineralization at the K.D. Showing is dominantly pyrite 
with traces of chalcopyrite and marcasite in Fe-carbonate- 
quartz veins, as well as pyritic disseminations into the 
chloritic host rocks. Gold is associated with the sulphide- 
carbonate-quartz veins.

Alteration is quite impressive throughout this entire 
area. The mafic volcanics have been altered to an assemblage 
of chlorite-Ca-carbonate schists. The most altered mafic 
volcanics consist of massive amounts of Fe-carbonate with 
lesser amounts of chlorite, chromium mica, and silica. Where 
there is a significant amount of chromium mica (Chromium mica 
Trench, Figure 9) the rocks take on a spectacular apple-green 
colour. The K.D. Showing auriferous veins (Figure 7) are 
hosted in a tightly folded sequence of talc-chlorite- 
Fe-carbonate schist and Fe-carbonate-chlorite-sericite schist 
with cross-cutting felsic dikes. Alteration Island comprises 
a sequence of chlorite-sericite-Fe-carbonate schist, 
chloritized and iron carbonated conglomerate and chromium 
mica-si lica-Fe-carbonate schist. The intense alteration 
overprints both the Jutten group volcanics and the overlying 
conglomerate of the Savant Narrows formation.

The K.D. Showing area is structurally the most 
enlightening. The number of preserved 01 structures as well 
as a moderate 02 overprint has allowed for an effective 
unravelling of the structural geology. Figure 7 displays the 
numerous tight isoclinal folds of 01 with northwest 
orientations. It is clear that the fold hinges are curved and 
readily outline the east-west 02 direction. Also developed 
are wide spaced crenulation cleavages and tight chevron folds 
in the more talc-rich rocks. The axial planes of these 
micro-folds are 02 parallel.

40+75 East Trench

As the name of this zone implies, this mineralization is 
located at L40+75E, 0+75N. The trench dates back quite a 
number of years and was cleaned out using a Wajax Mark II 
water pump when a grab sample assaying 50,350 ppb Au 
(1.47 oz/t) was returned (Figure 11).

The upper half of the trench is hosted in a sequence of 
chlorite-sericite schists with thin bands of black chlorite 
schist. The rest of this newly exposed trench hosts the 
auriferous-quartz vein. The host rock is a chlorite- 
Ca-carbonate schist with variable sericitization which overall 
grades intermittently into mylonitic zones.
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The limited width of the trench did not allow enough 
exposure for a detailed structural analysis. The dominant 
structural feature, never-the-less, is an axial planar 
schistosity, oriented at 045/65N (S2). There is also a 
limited view of a folia! fold with a highly curved fold hinge 
(F2).

The gold is hosted in a quartz-carbonate vein with a 
moderate amount of pyrite. The quartz vein is 2-3cm wide and 
strikes across the width of the trench. It is boudinaged and 
may be refolded.

The Willie Lake Zone

The Millie Lake Zone (Plates 3,8, and 9) is a broad area 
of mineralization and alteration located in the vicinity of 
claim Pa. 1006733. It is located well northwest of the other 
showings but is still stratigraphicall y in the Jutten group. 
To the southeast and on strike is the BBM Showing (B.B.M., 
1976) where reported gold assays range over 10 oz/t across 
widths of ^.7m along a 200m strike length.

Table 2 is a summary of the geochemical results for some 
selected rock and soil samples from the Willie Lake Zone 
(plotted on Plates 8 and 9).

Table 3: Selected Geochemistry_- .

Sample Type Cu(ppm) Ni(ppm) Co(ppm) As(ppm) Au(ppb)

102
47
49
38
73

293
262
674
482

EK8-R43
EK8-R44
EK8-R45
JK8-R31
JK8-R32
EK8-S72
EK8-S73
EK8-S74
EK8-S75

rock
rock
rock
rock
rock
soil
soil
soi 1
soi 1

264
195
331
254
222
737
378
835
613

14381
7694
16335
14200
1 1301
53709
3640

20706
33758

687
320
640
553
477

2607
164

1420
2092

50
31
40
32
36
92
9

405
53

The mineralogy of this zone is different from any of the 
previously described mineralized zones which are dominated by 
pyrite, chalcopyrite, and lesser amounts of arsenopyrite, 
molybdenite. and galena. The low arsenic and high N1-Co-Fe 
values indicate that the dominant metallic species may be a 
Ni-Co-Fe sulphide such as henglenite.
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This Ni-Co-Fe sulphide was found localized in an 
anastomosing shear system hosted in a volcanic schist 
(southeast corner of claim Pa.1006733). The shear system 
averages about 3m in width and is of limited strike length.

Northwest of this zone on claim Pa.1006734, local sections 
of intense chromium mica alteration in sheared metacherts 
occur in a package of mafic volcanics, chlorite-actinolite 
schists and metachert-iron formations.

The relationship between these shear systems and the 
established regional structural patterns (Section 3.3) is not 
ci ear.

Mineralization and Alteration Summary

The results of the 1988 field program are extremely 
encouraging. Gold mineralization, including free gold, occurs 
in Fe-carbonate-pyrite-quartz veins and pyritic shears. These 
veins are hosted in mafic to ultramafic volcanics. Alteration 
is dominated by iron and calcium carbonatization, 
sericitization, talc and chromium mica development, and 
silicification. The nature of the alteration is controlled by 
host rock lithology. Both auriferous quartz veins and 
alteration zones are highly deformed.

The best gold values and the most extensive alteration are 
mainly located close to the Kashaweogama Lake deformation 
zone. The KLDZ was the focus of deformation and acted as the 
main conduit for gold mineralizing fluids.
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5.0 GEOCHEMICAL REPORT

5 - 1 ,I nt roduct i on

The 1988 geochemical survey was more limited in scope then 
the 1987 survey (Ho, 1988A). The latest survey (Plates 4-9) 
was designed to evaluate the extent and grade of surface gold 
mineralization in the showings prior to further exploration. 
Therefore, detailed chip sampling and mapping was undertaken 
to evaluate the mineralization. Results were highly 
encouraging and the property warrants further exploration.

5.2 Methods

Outcrop surfaces to be chip sampled were first cleared of 
all debris and overburden; vegetation was cut to the roots and 
large boulders were manually removed. A Wajax Mark II water 
pump was then used to remove soil and overburden to expose the 
outcrop. The mineralized outcrop was chip and channel sampled 
using a tungsten-carbide-tipped moil. Sampling widths were 
limited to 1-1.5m widths with variable spacing between 
samples. A geological rock hammer was used to collect grab 
and soil samples.

All rock samples were put into plastic bags and labelled. 
Soil samples were put into kraft paper bags and labelled. 
Samples were then shipped to Acme Analytical Laboratories in 
Vancouver for analysis. No further field preparation was done 
on any of the samples. Appendix 3 outlines sample processing 
and analytical methods used by Acme Analytical Laboratories.

5-3 Observat ions
The glacial overburden proved to be an effective barrier 

against geochemical transport particularly in areas of clay. 
Therefore the majority of soil samples were collected on top 
of or at the base of outcrops. These samples varied in 
texture but were generally fine silt to fine sand with 
variable amounts of rock fragments from the immediate 
outcrop. Most samples also contained minor amounts of roots, 
leaves, and twigs.

Chip sampling was used to get representative samples of 
the mineralization. Grab samples, however, were taken at the 
discretion of the sampler.
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5-* Conclusions

Appendix 1 lists the complete geochemical lab results for 
all rock and soil samples. Locations and Ag-Au geochemistry 
are plotted on Plates 4-9 (Inclusive) and associated figures. 
Detailed geochemical sampling from the showings and trench 
zones are discussed in Section 4.0.

A number of important conclusions can be derived from this 
geochemical survey:

1. The nugget effect plays an important role in gold 
mineralization. The assay results show that gold occurs in 
local high grade zones. Variable high grade assays reported 
by previous researchers (Kelly, 1975) were caused by this 
nugget effect.

2. The nugget effect also means that geochemical sampling must 
be thorough. Detailed chip sampling in 1988 produced much 
more reliable overall grades on the Hoey and K.D. Showings 
than reconnaissance sampling in 1987.

3. Gold mineralization is only weakly associated with base 
metals. There are local high Pb values with gold but overall, 
base metal values are only weakly elevated with gold. 
Conversely, many areas of high base metal values have 
insignificant gold values. Chromium, in the form of chromium 
mica, is also only locally associated with gold. In general, 
widespread elevated base metal values and alteration are 
indicative of a large hydrothermal mineralizing system. Gold 
mineralization is genetically associated with this 
hydrothermal system.

4. The best pathfinder mineral for gold at the Kash Lake 
property is gold.
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6.O Conclusions and Discussion

1. Economic grade gold mineralization exists at the Kash Lake 
property. Mineralization occurs over a strike length In 
excess of 3km.

2. Gold occurs In quartz-carbonate veins which are hosted In 
highly altered and deformed metavolcanlcs.

3. The Kashaweogama Lake deformation zone was the locus for 
shearing and subsequent mineralization.

4. Deformation is dominated by two intense periods of regional 
folding and shearing. A third period of weak deformation has 
also been identified.

The Kash Lake property hosts a favourable combination of 
economic gold assays, a regional deformation zone, and 
associated widespread alteration. Two more aspects of the 
property that make Kash Lake an exceptional exploration target 
are :

1. The work completed to date is limited to surface 
examinations. The assessment files in Toronto only record a 
single diamond drill hole completed on the ground that 
comprises the Kash Lake property.

2. The regional structural and alteration patterns are very 
similar to those observed in the Larder Lake area of eastern 
Ontario. The Savant Narrows formation corresponds to the 
Timiskaming conglomerate. The Kashaweogama Lake deformation 
zone plays the same role as the Main Larder Lake Break which 
hosts the most intense alteration and shearing and more 
significantly, hosts the Kerr Addison Gold Mine. Overall, the 
Fe-carbonate and chromium mica (fuchsite) alteration as well 
as the pyrite-gold-quartz veins are reminiscent of 
mineralization at the Kerr Addison and other gold mines of the 
area .

The lack of subsurface exploration, the striking 
geological similarities to an historical gold camp combined 
with economical gold assays, make the Kash Lake property an 
exceptional exploration target.
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APPENDIX 2

Ot her' Zones

A2 . 1 Lead Occurrence and T he Cooper T C eric h

Located at the contact between the Dickson Lake stock and 
the Jutten group is an extensive zone of alteration, 
mineralization, and deformation. Mineralization has been 
observed intermittently over a distance of 1km along this 
southern contact.

The Lead Occurrence is hosted in the Dickson Lake stock 
itself at 34+25E, 1+OON (Figure 12). Mineralization is pyrite 
^/-chalcopyrite) disseminations (2-3%) with local 
galena (<2%)-quartz veins. The Dickson Lake stock displays a 
distinct bleaching, giving it a pervasive grey colour. There 
is also a weakly developed biotite halo. Structurally, the 
granitoid displays a w idely spaced, weak axial planar 
crenulation cleavage. This becomes much more pervasive within 
1m of the contact but disappears quickly into the stock 
itself .

The immediate supracrustal host rock is a metagreywacke 
which has been altered to a biot ite-quartz schist. Close 
examination reveals tightly folded (F2) and boudinaged felsic 
dikes in the metagreywacke as well as a pervasive crenulation 
schistosity (S2, 045/80N). A strong intersection lineation is 
also present dipping 70 deg towards 005 degrees azimuth.

The Copper Trench at 33+25E, 0+70N is so named because of 
the anomalous copper assays; high grade molybdenite values are 
also worth noting (Figure 13). This trench, located Just west 
of the Lead Occurrence, occupies the same stratigraphic 
position as the Lead Occurrence. However, this zone is much 
more altered and sheared.

Mineralization occurs as disseminations of pyrite, 
molybdenite, and chalcopyrite (up to 1 0% combined). The 
mineralization is hosted in a silicified biot i te-ser ici te- 
carbonate schist. Intense shearing has obliterated any fold 
noses (F2) but did leave a pervasive S2 foliation (045/70NE),

The Cu , Mo, and Pb mineralogy in such close proximity to a 
felsic intrusion (Dickson lake stock) suggests a porphyry-type 
or associated hydrothermal mineralization event. The 
relationship between this type of mineralization and the gold 
mineralization to the south is not known.
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Located immediately on the lake shore at 36+90E, 0+20S, 
this old trench zone has yielded some surprising results 
(Figure 14). A close examination has revealed a rough 
systematic zoning about the main mineralization. Pyrite 
(T-2%) and black sphalerite (locally 3%) are formed as 
stringers and in quartz veins. The mineralization is hosted 
immediately in a chlorite-Ca-carbonate schist with intense 
zones of silicification and chromium mica alteration. Forming 
a wider halo, approximately 0.75m from the sulphides is a 
bleached chlor ite-silica-sericite schist. Coarse mafic 
volcanics host the overall alteration.

The dominant structural feature is an intense crenulation 
cleavage/foliation (S2) oriented at 060/80NW.

A2,3 32+60 East Trench

Though few anomalous gold values have been returned from 
this trench at 32+60E, 0+60S (Figure 15), it is of interest 
because it marks another zone of alteration and quartz 
veining. In short, there is approximately ^ quartz veining 
hosted in a chlorite schist which displays variable zones of 
weak sericitization, silicification, and local pods of intense 
chromium mica development.

This area hosts the easternmost zones of chromium mica 
alteration. In total, chromium mica alteration has developed 
intermittently from here to west of the K.D. Showing, a 
distance of over two kilometres.

A2-:--4 FLB A r s en gpy r i t e Z on e

A zone of disseminated arsenopyrite occurs within the 
Fairchild Lake Batholith at its southern contact with the 
Jutten volcanics at 6+80E, 0+90S. The zone is up to two 
metres wide and outcrops intermittently over a strike length 
of 25m with disseminated arsenopyrite ranging in quantity from 
one to three percent. Though gold values are uniformly low, 
this mineralization may be genetically related to other 
gold-bearing arsenopyrite showings in the area such as the 
Johnson Showing two kilometres east of the property (Leary, 
1981 - Showing 'G').
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.001

.013

.003

.021

.015

.011

.006

.016

.011

.005

.001

.019

U
PPK

1
2

It
31
12

IS
7
2
2
2

IS
5
3
2
2

2
1
2
2
2

5
3
1
2
2

2
2
2
3
2

2
11

cr
PFK

1031
102
IS
1

353

7
11

131
Hi
210

22
11
2S
17

117

10
111
121
1(9
SI

191
1(6
US
133
115

1(90
271
333
136
235

174
1510
231
231
31

1161
59

H
\

.97
1.23
.01

1.11
1.11

2.20
1.56
3.91
3.19
3.76

.17

.10

.15

.01

.41

.05

.17

.64

.29

.79

.10

.(0

.01
3.27
3.21

S. 12
3.11
1.34
3. IS
1.31

3.12
(.50
1.34
4.17
1.41

3.19
.91

li
PPI

239
21
1

371
31

li
19
20
29
30

54
36
(2
19
22

31
20
32
K
37

31
31
11
24
41

10
32
25
li
21

11
21
14
45
K

51
112

Ti
\

.14

.01

.01

.31

.01

.03

.01

.01

.02

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.07

i Al
PPX i

5 1.30
2 .11
2 .07
7 3.60
5 2.93

3 1.40
2 .76

10 3.27
6 3.84
5 4.66

3 .12
20 .08
2 .06
7 .58
3 2.75

4 2.23
2 2.14
4 2.19
2 2.61
4 .14

6 2.14
2 4.67
7 2.10
2 2.31
2 2.12

3 2.55
2 1.59
2 5.42

13 2.15
1 3.10

2 3.34
5 3.61
2 3.62
4 4.74
2 .34

5 1.93
32 2.01

II
\

.02

.03

.03

.02

.01

.02

.02

.01

.01

.01

.01

.01

.01

.02

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01

.01
..01

.01

.01

.01

.01

.02

.01

.06

I
t

.69

.01

.01
1.51
.03

.05

.02

.06

.03

.03

.04

.01

.03

.01

.04

.04

.02

.02

.02

.01

.04

.03

.04

.05

.05

.01

.04

.03

.06

.04

.06

.02

.04

.08

.03

.01

.14

I AU"
PPI PPB

2 9
1 115
1 39
1 1
1 17

2 26
1 2935
1 43
1 41
1 i

1 8
1 25
1 1
2 3
1 55

1 245
1 225
1 8835
1 425
1 115

1 21
1 109
1 27750
1 1375
1 156

1 17
1 20
1 i
1 345
1 129

1 55
1 455
1 102
1 i
1 38

1 1
13 530

t-'

c

c
l
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SNLHIl

HI-HI
HI-152
HI-1J3
HI -19 4
HI-19!

H9-196
Hi-197
UI-I5I
HI-IS)
HI-HOC

HI-1101
III-I1C2
HI-1103
HI-1104
HI-1105

111-1105
Hi-i:o7
IU-1103
HH109
HI-1113

iiMin
HI-1112
IU-1112
HI-1114
US-mi
HI-1115
HI-1117
HI-1111
Ill-Ill S
HI-1120

HI-1121
IU-I122
HI-1123
HI-1124
HI-1125

HI-1125
m C /AM

XO Cu
m m

1 123
1 62
1 47
1 21
1 5

1 IE
1 75
1 12!
1 (l
1 69

1 32
i 29
1 23
1 12
1 40

1 12
1 155
1 21
1 3
1 10

1 1!
1 104
1 105
1 92
1 IK

2 42
2 15
1 10
1 110
1 10

1 {0
1 J7
2 10
1 121
1 54

1 (9
11 (0

Pb
FFK

1
21

7
3
5

5
5
9

10
IE

4
6
i
2
4

2
15

2
2
5

13
10
12
53
13

23
l

50
14
12

14
20
It
37
23

2
39

in
PPK

40
Si
15
42
(5

(5
54
44
54
44

36
33
31
21
30

51
74
29
21
21

75
53
59
(0
74

14
44
(i
10
71

33
123

73
75
10

52
132

AS li Co Ka .'t it 0 Au Tli Sr Cd Sb Si V Ci P Li Cr Kg Bi Ti B Al la I f Au"
PPK PPK PPK PPK \ P PK PPK PPK PPK PPK ?PK PPK PPK PPK \ \ P PK PPK * PPK i PPK t \ \ P PK PP8

.1 432 72 1023 5.37 302 5 DI) 1 1 1 2 2 7( .34 .004 2 2219 J. 51 32 .31 2 2.50 .01 .07 1 4

.1 43 32 331 6.43 42 5 ID 4 29 1 2 2 115 1.24 .121 12 47 3.34 33 .02 2 2.05 .02 .14 1 2

.1 71 15 707 2.54 44 5 ID 10 32 1 5 2 44 2.12 .039 21 50 2.17 21 .01 4 .45 .03 .09 1 1

.1 335 51 1209 5.45 144 5 ID 2 21 1 2 l 7 1 Lil .001 5 1415 i. 27 42 .01 2 2.35 .01 .07 1 1

.1 575 59 2491 5.45 81! 5 ID 1 31 1 2 2 ii (.14 .007 1 2174 5.i4 107 .01 4 2.58 .01 .05 1 31

.1 585 6i 2633 5.61 1176 5 ID 1 21 1 2 2 79 5.44 .009 2 1121 5.00 129 .02 2 2.43 .01 .37 1 5

.1 173 39 109C 6,43 12! 5 ID 1 10 1 2 2 13 2.23 .025 3 113 2.19 59 .01 2 2. (8 .01 .04 2 64

.1 4(6 53 22(3 5.15 (14 5 1C 1 27 1 2 2 55 i.ii .014 4 1147 (.51 54 .01 2 1.69 .01 .02 45

.1 (31 46 1631 5. 55 4!5 5 ID 1 19 1 2 2 IS l.il .004 5 3001 5.49 39 .01 2 2.96 .01 .02 4

.1 532 41 2195 4.52 421 5 ID 1 32 1 2 2 40 1.75 .005 3 1151 5.41 45 .01 l 1 .5! .01 .03 3

.1 522 46 2(84 4. IS 394 5 ID 1 34 1 2 2 21 9.13 .006 3 150 4.93 5i .01 2 1.13 .01 .03 3

.2 464 30 1511 3.59 207 5 ID 1 43 3 2 2 31 10.45 .004 2 1099 5.92 10 .01 3 1.23 .01 .01 i

.1 (99 37 15(2 3. 57 i22 5 ID 1 44 1 3 3 35 11.29 .004 2 1343 (.20 11 .01 4 1.25 .01 .02 3

.1 (41 35 1116 3.41 (10 5 ID 1 53 1 2 2 25 12.33 .003 2 1111 (.21 li .01 2 .91 .01 .02 1

.1 513 30 2594 3.99 410 5 ID 1 54 1 2 2 23 13.31 .007 2 514 (.49 17 .01 2 .98 .01 .03 5

.1 1050 57 2130 5.01 157 5 ID 1 42 1 2 2 47 9.91 .004 2 2429 i. 37 21 .01 2.19 .01 .04 6

.1 717 (3 126( 5.89 331 5 ID 1 18 1 2 2 104 3.70 .011 5 2301 5.79 15 .01 3.92 .01 .02 19

.1 521 23 19(2 3. SI 412 5 ID 1 53 1 2 2 25 12.22 .005 2 ill (.17 13 .01 1.09 .01 .02 1

.1 422 27 2528 2.31 3(8 5 ID 1 il 1 3 2 23 13.41 .002 2 155 (.12 1 .01 .14 .01 .01 1

.1 100 13 511 2.40 43 5 ID 1 7 1 2 3 52 1.30 .015 2 123 2. (9 5 .01 1.13 .01 .01 5

.1 103 34 1142 (.23 (4 5 ID 12 7 1 2 2 (0 .32 .021 25 137 2.05 51 .05 3.07 .01 .31 14
.2 (9 30 1311 1. 21 24 5 ID 10 i 2 2 1 92 .33 .037 22 1(0 1.27 11 .14 2.56 .01 .53 4
.1 57 26 1140 5.30 17 5 ID 11 14 1 2 2 107 .47 .036 27 190 1.11 159 .25 2.49 .01 1.13 S
.1 58 23 965 5.67 li 5 ID 1 3 1 2 2 70 .11 .027 12 132 1.27 (2 .10 2. li .01 .42 121
.1 73 35 1440 (.38 li 5 ID 11 13 1 2 1 103 .11 .032 26 200 l.i( 151 .24 3.18 .01 1.25 2

.2 35 7 3(0 1.45 24 5 ID 1 2 1 3 2 22 .05 .001 i 77 .71 9 .01 .58 .01 .03 41

.1 70 23 147 4.61 41 5 ID 9 5 1 2 2 70 .11 .029 23 119 1.66 24 .03 2.05 .01 .09 141

.2 99 32 1455 5.64 254 5 ID 11 1 1 2 2 94 .30 .050 27 329 2.56 43 .07 2.19 .01 .17 490

.1 17 37 1341 (.20 11 5 ID 10 24 1 2 3 13 .16 .022 25 154 2,36 193 .19 3.48 .01 .72 5

.1 102 31 1305 i. 18 11 5 ID J 36 1 2 3 73 1.05 .030 20 187 2.36 112 .22 3.57 .01 .81 4

.1 101 ' 31 1(16 7.24 15 5 ID 7 11 1 2 2 13 .55 .029 17 114 2.21 113 .17 3.75 .01 .(5 1

.1 150 44 2313 9.54 35 5 ID i 7 1 2 2 117 .41 .025 17 256 2.52 102 .li 4.65 .01 .64 21

.2 47 14 111 5.33 19 5 ID 12 9 1 2 2 10 .10 .021 12 13 1.11 II .06 2.01 .01 .33 1 245

.5 117 13 1243 7.14 259 5 ID 1 34 1 2 2 71 .94 .034 14 220 1.62 (2 ,0( 2.21 .01 .33 1 1520

.4 i! iO 1157 6. (7 43 5 ID 10 i 1 2 2 (5 .22 .030 9 114 2.13 iO .09 3.03 .01 .43 1 315

.1 24 15 507 3.33 i 5 ID i S 1 2 2 23 .17 .035 10 4 .50 39 .03 4 1.14 .01 .11 3 380
(.9 70 27 1056 4.04 38 18 1 38 19 19 17 18 59 .47 .091 41 58 .92 112 .07 35 1.97 .06 .13 12 (90
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sunit

111-112?
HI-1121
HI-112)
UI-IUO
HI-1131

HI-1132
HI-1133
111-113*
HI-113S
Kt-I13i

111-1137
UI-1131
HI-1139
I1M140
III-IHl

HI-1142
HI-1113
HI-1144
m c/iD-i

10
m

i
i
i
i
i
i
i
3
i
1

2
1
1
1
1

1
1

42
11

Cg
m

31
3)
SI

207
493

74
74

211
206
212

30
329

9
132
4!

144
11

420
51

Ph
PPM

i
li
43

1305
49

10
13
31

3499
31

101
11
i;
i
i

6
i
7

37

In
PPK

(2
111

6
1

40

19
41
(4

1250
as

343
43
26
63
12

11
9

21
133

AJ
PPK

.2

.2

.1
14.1
2.1

.2

.3
1.1
3.4
1.1

.9

.5

.1
,1
.1

.2

.1

.4
(.6

li
PPK

37
114

1
45
41

11
77
34
25

253

33
70
35
27

3

12
29

1636
67

CO
PPK

17
44

4
54
19

6
24
16

6
36

11
25

6
28
:
5
4

97
28

Ka
PPX

411
1245
307
751
543

293
664

1264
264
152

157
704

52
365
339

240
67

142
10(3

It
\

3.00
9.65
1.39
4.61
7.60

1.68
3.62
7.09

13.25
5.29

1.73
3.68

.43
5.57
9.41

6.29
1.00
3.74
3,99

JU
PPK

10
7
4

2322
21

5
13

3
5

19

28
11

5
2
4

4
6

31
42

D
PPK

5
S
5
5
5

5
5
5
5
5

5
5
5
5
S

5
S
5

17

la
PPK

m
ID
ID
13
17

ID
m
ID
ID
ID

ID
ID
ID
ID
ID

ID
ID
ID

7

tt
PPX

5
2
2
2
2

1
8
1
7
9

15
1
1
2
2

2
1
2

37

Si
PPX

4
3
3
2
5

4
20
20
12
42

3
13

3
6
1

3
1
4

47

Cd
PPI

1
1
1
!
1

1
1
1
1
1

1
1
1
1
1

1
1
1

17

Sb
PPX

2
2
2
2
3

2
2
3
2
2

2
2
2
2
2

2
2
2

17

li
PPX

2
2
2

26
2

2
2
2

li
2

4
2
2
2
2

2
2

31
19

T
PPK

17
227

7
S

42

26
47
(7
25
70

12
46
11

102
5

3
4
i

56

CI
\

.30

.22

.14

.14

.10

.21

.10
1.16

.27
1.41

.10
1.03

.15

.60

.15

.17

.03

.21

.46

P
t

.033

.032

.003

.002

.817

.006

.015

.033

.021

.046

.005

.006

.002

.039

.019

.011

.002

.003

.019

li
PPK

7
2
2
5
2

2
16
li
t

29

4
3
2
5
2

2
2
2

31

cr
PPI

32
115

11
9

li

24
104
121

64
351

23
91
45
35

1

3
75

101
60

19
t

.13
1.33

.13

.12
1.1)

.41
1.43
1.27

.29
2.22

.li

.19

.19
1.31
.10

.13

.11

.22

.19

li
PPI

21
24
11
i

71

31
i)
96

Hi
780

32
34
i

331
15

24
11
22

176

li
\

.10

.17

.01

.01

.01

.09

.19

.14

.14

.30

.02

.24

.02

.15

.01

.01

.01

.03
,0i

1
PPX

2
2
2
1
2

10
7
2
2
2

12
2
2
2
2

2
2
3

33

Al
t

1.44
4.75

.25

.19
1.43

.74
2.24
2.33

.57
3.12

.17
1.50

.58
1.83

.08

.10

.20

.15
1.87

li
\

.02

.01

.01

.01

.01

.01

.01

.02

.02

.02

.02

.01

.02

.07

.01

.01

.01

.01

.06

I
\

.15

.11

.06

.03

.11

.12
1.49

.52

.72
3.55

.10

.09

.04
1.00

.03

.04

.06

.01

.15

V
PPI

4
1
i
2
if
i
2
1
1
1

1
1

13
1
3

1
3
1

11

All"
PP8

12
1

1320
i3so

50350

54
133

21
22

9

1
3
1
2
1

1
6

290
470

c 

c



ACME ANALYTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE(604)253-3158 FAX(604}253-1716

GEOCHEMXC.A.L .A.N.A.LYSXS CERTX JTX GATE

ICP - .500 GUX SAKPLI IS DIGISTID VITH 3X1 3-1-2 1CL-8I03-I20 AT H DIG. C POI OH IODI AID II DIUTID TO 10 XI HIM UTII. 
Til! LIACB IS PAITIA1 POI XI II SI CA P U CI XS 1A TI l II AID UXITID 101 IA I AID At. AU DITICTIOI 1IXIT l! ICP IS 3 PPI. 
- SAXPII TIPI: IOCI AD" AXAHSIS l! IA4AA PIOX 10 GX SAXPU.

DATE RECEIVED: *DG 24 lil! DATE REPORT MAILED:
1

s? 
'ASSAYER... .

NORTHERN DYNASTY EXPL. PROJECT KASN LAKE File i 88-3851

.D.TOYE OR C.LEONG, CERTIFIED B.C. ASSAYERS

SAXPUI

111-1145
118-1146

lo Cu Pb lo A; li Co lo Pt As D Au Tt 5r Cd Si li V
PPX PPX PPX PPX PPX PPK PPX PPX \ PPX PPX PPK PPX PPK PPX PPX PPX PPX

l 1 82 57 19 1.1 57 30 270 4.71 1(3 5 ID 3 4 1 4 2 11
1 238 3(8 17 2.5 45 33 715 4.13 151 5 6 2 7 1 2 15 15

Ci
l

.05

.37

P
t

.010

.013

li Cr
PPX PPX

7 24
9 30

Kg
\

.24

.30

li
PPX

49
18

Ti
t

.03

.03

1
PPX

2
2

Al
\

.42

.50

li
l

.01

.01

l I At"
t PPX PPB

.18 1 1(10

.K 1 24(0 072-



.ANALYTICAL LABORATORIES LTD. 852 E. HASTINGS ST. VANCOUVER B.C. V6A 1R6 PHONE(604)253-3158 FAX{604)253-1716

OEOCHEMICAL ANALYSIS CERTIFICATE

icp - .500 sun sum is DIGISTID KITH 3m 3-1-2 HU-TO-HZO AT 95 DIG. c rot on 1001 AID is DUDTID TO 10 m mn IATH.
THIS UACH IS PA1TIAI FOI K* H SI CA P U CI KG BA TI l l AID 1IKITU 101 IA I AID Al. AD DITICTIOI HUT I! 1C? IS 3 PPK. 
- SAXPLI TIP!: PI lOCt P2 SOIL AD" AIALISIS SI PA*AA flOK 10 Gil 5AXHI.

DATE RECEIVED: JIP 2 3 1 911 DATE REPORT MAILED: C!l't 3 IM ASSAYER

NORTHERN DYNASTY EXPL. LTD. PROJECT SAVANT

C L. k .-.^-.Trr! .D.TOYE OR C.LEONG, CERTIFIED B.C. ASSAYERS 

File # 88-4737 Page l

lUPLIi

HI-1147
III-IH!
HI-1149
HI-1150
IU-1151

HI-1151
1(1-1153
HI-1154
HI-1155
Hl-115i

HI-1157
HI-115S
IIM159
HI-1HO
111-11(1

HI-1162
HI-1163
HI-1164
HI-1165
511-1100

Jll-1112
ai-iii3
Jll-1114
JII-I115
rtl-1116

HI-HI?
jii-ini
HI-UN
Hi-mo
JTD C/AD-I

HO Cu
?PX PPM

4 35
2 39
1 (2
1 !5
1 77

1 (0
3 IX
2 U
l 1 20
3 124

2 12(
2 137
1 (4
1 41
2 110

1 19
1 20
2 153
2 14
1 20

1 210
1 253
1 21
1 10
1 36

1 39
1 1
1 26
1 11

19 (1

pb :o
PPX m

13259 J 7 4
30 10
61 (4
13 15
30 107

23 96
50 47

115 9
121 101
220 21

90 59
2(6 20

23 106
2i 55

3 144

3 997
7 416
4 27
2 5

17 21

9 99
10 151

7 47
4 29

10 36

2 14
i 43

10 20
10 37
41 132

A; li
PPH PPX

26.0 10
.1 31
.2 39
.1 45
.1 66

l.i 60
.3 5!
.1 21
.2 40
.9 21

.5 {6
1.7 22

.1 175

.1 36

.2 (1

.5 10

.7 9

.3 240

.1 11

.1 17

.3 25

.4 36

.1 59

.2 47
,1 43

.1 11

.1 37

.1 22

.1 49
7.2 71

Co XD re
PPH PPH \

2 19 .75
24 351 .39
19 763 .04
25 1013 .31
31 1355 .31

21 1117 .36
32 1021 .01
13 332 .57
20 156 .33
17 207 .76

29 1050 .91
14 505 .70
33 1036 .63
14 690 .02

1 107 .13

5 21 .34
3 25 .44

29 453 1.73
3 120 .55
1 361 1.31

16 1496 14.31
24 2174 17.31
11 104 3.55
11 122 3.52
21 603 2.74

5 577 1.30
13 619 2.37

6 47( 1.32
17 652 2.17
31 1024 4.21

At
PPH

5
27
10

3
5

7
9

15
90
29

35
20
i
2

36

96
56
10

3
3

22
23

9
2
5

2
2
2

11
42

D
PPK

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5

11

AJ
PPX

ID
ID
ID
ID
ID

26
ID
ID
ID
ID

ID
ID
ID
ID
ID

ID
ID
ID
ID
ID

ID
ID
ID
ID
ID

ID
ID
ID
ID

1

Tt Sr Cd St
PPX PPH PPI PPI

3 1 12
5 2 2
7
7
'

,
12

5
7 4
1 2

t 6
3 2

1! 563
5 325
2 10

1 5
1 4
3 7

1
2 114

2 3
3 4
4 500
3 365
9 205

5 121
3 90
2 19

2
2
6

2
2
2
2
2

2
2
2
2
2

2
2
2
2
2

3
2
2
2
2

2
2
2

4 297 1 2
39 50 20 li

Bi V Ct P U Cr Xg li Ti i Al li l
PPH PPH t t PPK PPH t PPH \ m \ \ t

13 2 .04 .003 2 1 .02 12 .01 2 .06 .01 .02
2 9 .17 .051 26 7 .09 22 .01 4 .47 .01 .16
3 55 .41 .044 12 21 1.12 52 .13 2 .11 .01 .29
2 77 .19 .042 10 35 2.31 43 .10 2 .13 .01 .27
4 119 .i( .042 20 62 3.33 34 .12 2 .97 .01 .20

2 95 .56 .042 12 59 2.67 41 .10 2 .27 .01 .22
3 41 .90 .030 10 41 1.46 36 ,OB 2 .10 .01 .23
25 .17 .053 19 1 .09 7 .91 1 .24 .01 .04
2 70 .11 .030 9 107 .11 46 .09 2 1.69 .01 .26
2 1 .09 .004 3 16 .13 21 .01 2 .23 .01 .04

2 12 .36 .031 16 136 1.61 (6 .14 2 2.53 .02 .40
2 20 .04 .010 9 31 .38 1) .03 5 .70 .01 .10
2 99 1.13 .235 92 351 5.63 123 .02 2 2.69 .01 .09
2 19 2.13 .157 47 21 1.73 55 .01 2 1.00 .01 .13
3 10 .53 .010 4 23 .52 26 .01 4 .64 .01 .03

2 5 .02 .002 2 44 .02 124 .01 5 .21 .01 .10
2 7 .02 .001 2 (3 .01 777 .03 4 .26 .01 .13
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INVOICES AND CANCELLED CHEQUES for geochemical analyses on- 
samples collected from the Kash Lake Property in 1988.

NOTE - The above amount includes only samples collected 
within the boundaries o f t he property; samples plotted on maps 
beyond these boundaries are not included,
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ADDRESSES OF PERSONNEL

H. ERIC EWEN 
3239 Ganymede Drive 
Burnaby, British Columbia 
V3J 1A5

GEORGE GORZYNSK1 
3836 West 16th Avenue 
Vancouver, British Columbia 
V6R 3C7

JERRY W. HO 
1334 Woodbine Avenue 
Toronto, Ontario 
M4C 4G2
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AUTHOR'S CERTIFICATION

I, Jerry W. Ho, of 1334 Woodbine Ave, Toronto, 
Ontario, hereby certify as follows:

1. That I graduated from the University of 
Toronto with a Bachelor of Science degree 
in geology in 1987.

2. That I have practised my profession 
continually since that time.

3. That I participated in the field work and 
wrote this report based on the 1988 
field program on the Kash Lake property.

Ho, B.Se,
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additional survc 
same grid.

^uP&ttoi? VetrruKC't
U~G-KfZV l// ///^

ir/33'r VlstfC*15iME A\l(:[ . \aKtiMTo. O KTRK10
'Survey ~DZ(?i. 24f#7~J*'iJnfJifMH4 18/83

(linecutting to office) — ' ' 
le Cut ^ ̂ LP) .j} W t*-i~S

VISIONS DAYS 
1UESTED Geophysical - drf-

s (includes 
,. fii, sl -Magnetometer

—Radiometric
s for each —Other
sy using r.™lnEira l

Geochemical
AIRBORNE CREDITS (Special proviiion credit, do not apply to airborne lurvey.) 

Maanrtnmrtpr F.Wtrnmaorn^tir Rarlinm^trir j**f**2?*ta.
.x** (enter'days per claim) — . dffis^TrQ

nATP, JAW. W^W sir.MATrfpp, M thtn&IttSSZL

1 
ieF*
f 
l

Res. Geol.

Previous Surveys

i t * /^)"n'f'^Wp'"t \' TttTL.^r
*(y u for ^*s*gfr

Qualifications

File No. Type Date Claim Holder

EE

MINING CLAIMS TRAVERSED 
List numerically

75*. . ^35^4
(pVeflx) '(number)......,.....,........,.........a^^.:i^...,...,

.,..,..,..,.......,.,.......l/.^^.....,...,
,...........,,,............,2^M1.......

fyz&PB
9/s^/

/ /^)/)/ "14*2 1 6/c/fc? l*~ JL

Ipob ?r?
1006733

• ••••***********************t**W**n**W****4*^v*^i*^4**********

/^^ 7J^

iii /^7 /5^/7 /wsizs

TOTAL CI -AIMS /^T
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i
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GEOPHYSICAL TECHNICAL DATA

GROUND SURVEYS — If more than one survey, specify data for each type of survey

Number of Stations. 
Station interval —— 
Profile scale————

.Number of Readings . 

.Line spacing -—^——.

Contour interval.

Instrument _______________ 
Accuracy — Scale constant —————— 
Diurnal correction method ———,—— 
Base Station check-in interval (hours). 
Base Station location and value ———

Instrument
ELECTROMAGNET!! Coil configuration

Coil separation
Accuracy.
Method: CD Fixed transmitter D Shoot back CD In line
Frequency. ...,. .

1 (ipedfy V.L.F. station)

O Parallel line

Parameters measured.

Instrument.
Scale constant.
Corrections made.

Base station value and location.

Elevation accuracy.

z; 
S
j*
tt

cflw
Q
(3.

Z
M|

5H
fc

g

icd

Method D Time Domain CD Frequency Domain 
Par? m"*"" - On tim*. Frequency

-Off time Range

— PHay tim*"

— Integration tinr- . ,,, , ...
Powtr

Electrode array. - ————————————————————————————————————————————————
Electrode spacing . —— -.-. . ———————————————————————————————————————————
Tvnf nf H^rtfode



SELF POTENTIAL

Instrument——————————————————————————————————————— Range. 
Survey Method .————————————————^———————-—————.^—.—^---—

Corrections made.

RADIOMETRIC 

Instrument ————
Values measured.
Energy windows (levels) _____________________________________ 
Height of instrument———-.——..,——^.—-———-^—-—.——Background Count. 
Size of detector————————————————————————————————————————— 
Overburden ___________________________________________

(type, depth — include outcrop map)

OTHERS (SEISMIC, DRILL WELL LOGGING ETC.)

Type of survey—————————————————————————————————
Instrument -^—.—^^—..—^—....^——.——-....^——.^-...^.^--..^^— 
Accuracy-———-————^—.——^^—-—————-———————————
Parameters measured.

Additional information (for understanding results).

AIRBORNE SURVEYS 

Type of survey(s)———— 
Instrument(s) —————

(specify for each type of wrvey)
Accuracy.^—————————.^————

(specify for each type of turvey)

Aircraft used————^————-————-——————..—,——.—-
Sensor altitude———————————————— 
Navigation and flight path recovery method.

Aircraft altitude————-^—-———.^———————^—-—.^—.—Line Sparing 
Miles flown over total area_________________________Over claims only.



GEOCHEMICAL SURVEY - PROCEDURE RECORD

Numbers of claims from which samples taken—O. 5 P6K

Total Number of

r-

t ^ ( fi

(Nature of Material)
Average Sample Weight———O' ^ 
Method c

Soil Horizon Sampled 
Horizon Development 
Sample Depth——Z~ZL 
Terrain.

./^!,

- 
( ILL-

,,^Drainage Developmen
Estimated Range of Overburden Thickness.

SAMPLE PREPARATION
(Includes drying, screening, crushing, athing)

Mesh size of fraction used for analysis.

J2 -log ^a^z

'2x9 &.L&M&
O. MS) e! /j.-i

i-ra
;Jut*J -L M/).

271- L , O. f.
J

ANALYTICAL METHODS
Values expressed in: per cent

p. p. m. 
p. p. b.

CSI

Field Analysis (.
Extraction Method. 
Analytical Method- 
Reagents Used——

Field Laboratory Analysis
No. (___________

Analytical

Commercial Laboratory 
Name of Laboratory .j 
Extraction i 
Analytical ', 
Reagents Used.

fc- f-

&Uft

Generifral Q TH&Z l^l-iAL /^,L) TT.
\ f ̂ i ' ^1 , l

V.

ST in i ^ n .
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qv.sh 

Scsq, Mpy. Abl.si

doubly plunging 
fold (F2)

JUTTEN G

1 + 00 NORTH

GEOLOGICAL LEGEND
eo

STRATIGRAPHIC LEGEND

SAVANT NARROWS FORMATION 
—————— unconformity —————

80

DICKSON LAKE STOCK g 

FAIRCHILD LAKE BATHOLITH [iT 
————— intrusive contact ——————————

3
o

w-

eo

60

JUTTEN GROUP B iGl S R
HANDY LAKE GROUP

SYMBOLS

BEDDING (So) (inclined , vertical)

FIRST FOLIATION (Si) ( inchntd , vertical )

SECOND FOLIATION {S2 ) ( inclined , vertical )

THIRD FOLIATION (S 3 J ( inclined .vertical)

GEOLOGIC CONTACT ( observed , inferred J

AREA EXCAVATED TO BEDROCK

LITHOLOGICAL LEGEND
LITHOLOGICAL CODE 

PREFIXES i ( Capitalizad) 
(TeMural doto)/ SUFFIXES (Descriptive data)

M B c s , M py , A fe--ALTERAT ' ON T YPE
— — ——— — ^ ——-^rZ—ALTERATION DESIGNATOR

KAS

NORTHERN

MINERALIZATION
DESIGNATOR

\
MINERALIZATION TYPE

LITHOLOGICAL 
PREFIXES CODES SUFFIXES MINERALIZATION ALTERATION

f - foliation B ~ Mafic Volcanic b - biotite as - arsenopyrite 
h - hyaloclastic C- Conglomerate c - chlorite au- gold 
p- pillowed G- Gabbro 
u - unfoliated 
s - schistose

K - Granitoid
L- Felsic

Agglomerate
R — Iron Form - 

atton/Metachert

S - Schist

l — calcite cp- chalcopyrite
p- plagioclase g r - grunerite
q - quartz mg- magnetite
t - sericite/ mo- molybdenite 

muscovite po— pyrrhotite 
py- pyrite

qv - quorti vein* 
sh - small shear

bl - bleaching
cm — chromium mica
f e — iron carbonate
se - sericite
t i — silicification
tc — talc

t ) x m inor quantity

NTS 5

MtTPUS 2 l O

INFERRED P ROM GEOPHYSICS (Ho,t98*B) AND OUTCROP * EOLO*3Y.
riri 1 0
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