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ARSENO LAKE DEPOSIT

Abstract

The Arseno Lake property is located within the North Caribou greenstone 
belt, northwestern Ontario. It covers an east-west trending area 
approximately 13 km long and 2.5 km wide characterized by extensive base 
metal massive-sulphide and locallized precious metal mineralization.

Mineralization is principally contained within deformed-metamorphosed 
banded iron formations situated within a prominent 700 meter wide ductile 
shear zone. The deformation zone is oriented sub-parallel to the general 
stratigraphy and contains an anastomosing horizon of sericite altered meta- 
volcaniclastics and mafic metavolcanics which flank the iron formations. 
Deformation within and surrounding the shear zone comprises up to three 
fold generations of which the second-phase event produced prominent flat 
tening and subvertical extension. Base metal sulphide distribution may be 
partially controlled through this geometry. Metamorphism appears syn to 
post kinematic to phase-two deformation and attained the lower amphibolite 
facies.

Two types of mineralization occur within the Arseno Lake Deposit. Dis 
seminated to massive base-metal primary sulphide mineralization is hosted 
within grunerite-iron formations and adjacent volcanic-volcaniclastic wall 
rocks. Sulphide bodies in the iron formations consist of both brecciated 
mineralization, reflecting the brittle response of this lithology to 
deformation, and banded massive mineralization in which secondary 
gold-bearing sulphides have replaced the oxide layers of the original 
rocks. This mineralization is often accompanied by quartz-tourmaline 
veining and chromium-mica alteration.

The principal base metal sulphide mineralization was emplaced as a result 
of partial remobilization of primary syngenetic exhalative sulphides into 
areas of prominent dilation associated with second-phase deformation and 
accompanying metamorphism. A later overprint of epigenetic gold 
mineralization was deposited throughout the shear zone along compositional 
layers present within the oxide iron formations. The exact timing of this 
event is not certain.

Overall, syngenetic processes and stratigraphy resemble features within the 
Geco Base-Metal Deposit held by Noranda Mines while epigenetic gold 
mineralization at Castor Lake shows similarities to the Musselwhite and 
Snoppy Lake Deposits held by Placer Dome {3.4 million tons at 0.15 
ounces/ton gold and 6 million tons at 0.203 ounces/ton gold, respectively) 
located within the southeastern extension of the North Caribou greenstone 
belt.

(11)
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SUMMARY

A 1,464 meter phase-three diamond drill program was completed by Northern 
Dynasty along a 1,000 meter strike length on the Arseno Lake property in 
1988. Previous exploration and drilling conducted in 1987 outlined a 
horizon of highly deformed and metamorphosed grunerite iron formations 
contained within a major ductile shear zone. These iron formation- 
metacherts are host to an extensive and continuous body of deformed 
polymetallic massive sulphide. Drilling in 1987 encountered significant 
base and precious metal values in brecciated zones and intersected steeply 
east-plunging boudinage geometries within the iron formation horizon.

The 1988 drill program tested several down-plunge projections of the near- 
surface mineralization and yielded results similar to the 1987 program. 
Drilling also revealed a more pervasive sub-vertical extensional geometry 
which may control distribution of the mineralization.

Exploration of the continuous and persistent nature of the Arseno Lake 
mineralization trend is still within the early stages. At the current 
stage of investigation, only a fraction of the property's total strike 
length and depth potential has been explored through drilling and thus 
retains the possibility for a large deposit discovery.

(vi i)



1.0 GEOLOGICAL OVERVIEW 

Preface

The Arseno Lake property, for the purposes of this report, comprises two 
adjoining sets of claims known as the Arseno and Castor Lake claims. 
These two sets of claims have been reported on separately in the past but 
due to their contiguous nature are considered here together (Figures l, 
2). In general, Arseno claims contain grid lines 4+OOE to 84+OOE while 
Castor claims comprise lines 47+OOW to 1+00 E {Elsby et al. 1987; Elsby, 
1988). Phase-three drilling results discussed in this report are 
completely contained within the Arseno claims.

1.1 Introduction

Preliminary geological investigations followed by phase-one diamond 
drilling were carried out on the Arseno Lake claims during portions of the 
1984 and 1986 field seasons (Gorzynski et al., 1985; Youngman, 1987). 
Detailed geologic mapping accompanied by geophysical/geochemical surveys 
at a scale of 1:5000 were conducted over much of the Arseno Lake claim 
group during the 1987 field season. These programs were followed by 
phase-two diamond drilling during fall 1987. Results of the above 
programs are discussed in Elsby et al. (1987) and Elsby (1988). 
Phase-three diamond drilling referred to in this report was conducted 
during summer 1988.

1.2 Regional Geology

The Arseno Lake property is situated within the North Caribou greenstone 
belt which is located within the Sachigo Sub-Province of the Superior 
Geologic Province. This belt is a narrow arcuate east-west and northwest- 
southeast trending assemblage of supracrustal rocks with cuspate south 
eastern and truncated bicuspate western terminations (Figure 2). These 
rocks lie within a large regional assemblage of granite and granitoid 
gneiss and largely comprise variably deformed and metamorphosed mafic 
volcanics, interflow clastic and chemical sediments and minor sedimentary 
debris flows.

Structural geometry surrounding the Arseno property is characterized by a 
large east-west trending synclinorium contained within an assemblage of 
pre- to syn-kinematic granite rocks and granitoid gneiss. The Arseno Lake 
property covers a 13 km strike length within a portion of the northern 
limb of the synclinorium. The primary exploration target within this 
property is centered around base metal sulphide iron formations and gold- 
bearing grunerite iron formations intercalated with mafic-volcanic- 
volcaniclastic units within an east-west trending ductile shear zone.

1.3 Local Geology

Lithologies within the Arseno Lake claim group generally strike east-west 
and are polydeformed and variably metamorphosed (Plates l, 2). A 
prominent east-west trending subvertical regional metamorphic foliation 
has been developed sub-parallel to compositional layering within and 
adjacent to a 700 meter wide ductile shear zone. Deformation intensity 
fluctuates across the property with the most intense deformation recorded 
in the vicinity south of Lucy Lake (Plate 2).
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Northern-most claims are predominantly underlain by chloritic-schistose 
massive mafic-volcanics which pass through a sharp to transitional contact 
with an east-west trending ductile shear zone. Rock types within this 
high strain zone comprise intercalations of multiply-deformed pelitic 
schists, volcam'elastics, mafic volcanics, and sedimentary debris flows. 
Within this zone is a prominent horizon of internally folded 
grunerite-iron formation-metacherts which contain varying percentages of 
pyrrhotite, pyrite, sphalerite, galena, arsenopyrite, grunerite, and 
magnetite. This zone of complex and varied lithologies is referred to as 
the "Active Zone".

The southern boundary of the shear zone extends transitional^ through a 
prominent unit of highly deformed conglomerates and breccias (debris 
flows) and into an overlying horizon of less deformed schistose-massive- 
mafic volcanics.

Within the poorly exposed southern edge of the property, this sequence is 
overlain with sharp contact by a package of moderately deformed turbiditic 
phyllites which contain well preserved sedimentary structures. Facing 
directions observed within structures indicate a general younging to the 
south and based upon this evidence, these rocks are believed to be the 
youngest on the property.

Metamorphic grade is variable throughout the property. Rocks within and 
immediately adjacent to the Active Zone contain mineral assemblages 
indicative of the lower amphibolite facies. South of this zone, 
metamorphic grade progressively decreases to the middle to lower 
greenschist within phyllitic rocks at the southern property boundary.

1.4 Structure

Rocks within the Arseno and Castor Lake claim groups have been variably 
deformed and metamorphosed within the lower greenschist to lower-middle 
amphibolite facies. A 700 meter wide high strain zone characterized by 
extensive ductile shearing and flattening trends east-west {subparallel to 
stratigraphy) through the property and has been the site of concentrated 
mineralization. Three phases of folding can be locally discerned within 
and adjacent to this zone and it is the superposition of these fold phases 
within areas of varied lithologic anisotropy which has produced the nearly 
complete transposition of bedding/compositional layering observed through 
out the area.

Little is known about the earliest fold generation (phase-one) due to the 
extensive overprinting by successive deformation/metamorphism. Several 
areas contain early, poorly preserved, deformed linear structures which, 
when restored, indicate that phase-one folds were most likely upright, 
gently east-west plunging macroscopic structures formed through regional 
flattening associated with the formation of the Eyapamikama Synclinorium 
(Figure 2).
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Phase-two deformation is characterized by vertical extension and sub- 
horizontal shearing. This served to flatten and refold earlier structures 
along steeply east-plunging axes into tight to isoclinal fold structures 
which, when coupled with the anisotropy and multiple viscosity contrasts 
present within the Active Zone, resulted in the formation of the prominent 
ductile shear zone. The inclination of the second phase foliation to the 
zone boundaries, where the orientation of the two can be distinguished, 
indicates that the overall sense of rotational strain within the 
horizontal plane of the system is sinistral. Pressure-shadow geometry 
associated with metamorphic garnet growth shows both a dextral and 
sinistral sense of rotation, a feature which most likely reflects 
differing local shear states active within various macroscopic folds.

Finite strain markers such as deformed pebble conglomerates and volcanic 
pillows, although often difficult to interpret, indicate both horizontal 
flattening and subvertical constriction (extension). A prominent pene 
trative boudinage is visible on all scales throughout the property and 
also indicates that extensive sub-vertical extension was active during 
phase-two deformation.

Third phase geometry post-dates the above deformation and comprises a well 
developed spaced pressure-solution crenulation cleavage. Post-kinematic 
faults, fractures and joints cross-cut all earlier deformation throughout 
the area.

1.5 Mi nerali zati on/Alterati on

The main feature and exploration target within the Arseno Lake property is 
centered around a zone of prominent, highly continuous and largely over 
burden covered polymetallic sulphide iron formations. These units occur 
within a complex package of highly deformed and altered siliceous volcani 
clastic, mafic and pelitic schists (Active Zone). Schistose rocks within 
the Active Zone structurally overlie a thick sequence of massive mafic 
metavolcanics and contain varying percentages of sericite, intercalations 
of iron carbonate, and local pervasive chromium-mica alteration. Sulphide 
occurrences are commonly found throughout this zone.

In general, iron formation units contain significant surface percentages 
of lead, zinc, silver and gold along the approximate 13 kilometer combined 
strike length of the Arseno and Castor Lake claim groups.

The principal zone of mineralization on the Arseno claims centers around a 
highly decomposed gossan, "Main Showing" (Plate 1), which contains pods of 
remnant sulphides which assay up to S.5% combined lead-zinc, 8.1 
ounces/ton silver and 0.032 ounces/ton gold across a true width of 1.1 
meters (Gorzynski et al., 1985; Elsby, 1988).

The drill programs outlined in this and previous reports have delineated 
significant sub-surface mineralized zones along a 4 kilometer section of 
the Arseno property (Youngman, 1987; Elsby, 1988). For results of 
drilling on the Castor Lake claims, the reader is referred to Elsby et 
al., 1987.
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2.0 1988 - Phase Three Diamond Drilling Program

2.1 Introduction

This report summarizes results from the phase-three, 1,464 meter (4,805 
feet) diamond drilling program completed on Ontario Gold Joint Venture's 
Arseno Lake property during the period from l June to 6 July, 1988. This 
drill program was undertaken as a follow-up to phase-two drilling (August 
- October, 1987). Drill hole designations and footages are listed in 
Table 1; location maps appear with each drill log and on Plate 1.

TABLE l

Phase-Three Diamond Drill Holes and Footages

Core Length
Hole # (m)(Feet)

A-88-1 261.87 859

A-88-2 350.2/1,149

A-88-3 237.47 779

A-88-4 274.0 l 899

A-88-5 341.1/1,119

TOTAL 1,464.5/4,805 

2.2 Targets

Phase-three drill targets were selected on the basis of results obtained 
from previous drilling and exploration programs (Youngman, 1987; Elsby et 
al., 1987, Elsby, 1988). Previous exploration uncovered and outlined 
numerous arsenopyrite-quartz-tourmal ine-gol d showings and massive 
pyrrhotite-pyrite-sphalerite-galena mineralization within the confines of 
the 700 meter wide by 13+ kilometer long altered ductile shear zone. 
Phase-three holes were designed to test for deeper mineralization trends 
beneath highest grade base metal intersections encountered in Holes 
87-A-l, 2, 7, 8, 9, 18, 19, 20, 21 and 25 within the "Central Section" of 
the Arseno grid {Elsby, 1988).
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2.3 Results

In general, multiple grunerite-iron formation horizons containing massive 
to disseminated sulphide mineralization were intersected in all holes. 
Significant zinc, lead and silver values, along with anomalous gold 
assays, were intersected within a majority of these units. These holes 
flank the Main Showing {Plate 1) and all intersect down-dip projections of 
the near surface mineralization {Plates 3-6). Overall, the iron 
formation horizons maintain a relatively uniform thickness with depth. At 
present, current drill spacing does not adequately test the extent and 
nature of the subsurface geometry and only serves to outline gross 
structural features.

Sulphide zones within and adjacent to iron formations occur as massive to 
semi-massive bands in association with diffuse clotted and anastomosing 
stringer zones. Pyrrhotite occurs as the dominant sulphide species in 
A-88-1, 2, 3 and 5 while A-88-4 intersected mostly grunerite and arseno 
pyrite dominant sections.

As in previous drilling, the iron formations in this region are generally 
characterized by internal brecciation with cherty clasts supported in a 
sulphide matrix (Elsby, 1988).

Significant drill intersections are listed in Table 2.

TABLE 2

Arseno Lake Property 
1988 Phase-Three Diamond Drill Program

Significant Intersections

Drill Length Ag Au Au Anal. 
Hole # Meterages (m) % Pb % Zn (oz/t) (ppb) (oz/t) Meth.

A-88-1 183.7-185.2 1.5 0.07 8.95 0.85 103 .003 FA
185.2-187.0 1.8 0.33 9.87 2.82 137 .004 FA
187.0-188.5 1.5 0.26 8.85 2.70 754 .022 FA
190.1-191.2 1.1 0.05 8.08 0.32 34 .001 FA

A-88-3 179.0-179.2 0.2 0.77 10.34 3.66 460 .013 FA/AA 

A-88-4 260.7-262.9 2.2 2.18 3.11 7.29 1,160 .033 FA/AA

A-88-5 320.2-322.6 2.4 0.2 7.66 0.66 20 .001 FA/AA
322.6-323.4 0.8 0.55 14.02 1.20 120 .004 FA/AA
323.4-324.7 1.3 0.94 4.46 1.86 21 .001 FA/AA

* FA {Classic Fire Assay)
FA/AA (Fire Assay-Atomic Absorption Finish)
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A-88-1

This hole extends 120 to 140 meters vertically below A-87-19 and 20 and 
encountered similar massive sulphide mineralization within the main target 
horizon (Plate 3). This horizon consists of up to 35% light grey to white 
rounded metachert breccia clasts supported in a massive to coarsely foliate 
sulphide matrix. Pyrrhotite, the dominant sulphide species, occurs as 
massive to disseminated wisps and clots. Lesser amounts of pyrite, 
sometimes intergrown with pyrrhotite, occur as coarse accumulations of 
clots and cubes. Sphalerite and trace galena are characterized by fine 
wisps and clots, often associated with pyrrhotite. The target horizon is 
intercalated with minor units of biotite chlorite schist, sericite schist 
and garnet-biotite schist. Ore grade intercepts range up to 9.2* combined 
lead-zinc, 2.0 ounces/ton (70 g/tonne) silver, and 0.01 ounces/ton (0.4 
g/tonne) gold over 6 meters.

A-88-2

In general, this hole extends some 200 meters below A-87-21 and intersected 
a narrow continuation of the target horizon and a smaller iron-formation at 
a deeper level (Plate 4). Sulphide characteristics are similar in both 
holes with pyrrhotite followed by sphalerite as the dominant sulphide 
species. No significant base/precious metal values were detected. 
Stratigraphy cut by this hole is similar to A-87-21 but different from 
holes A-87-19, 20 and A-88-1, 5 all to the west; a fault has been 
interpretted between these sections based on this contrasting stratigraphy.

A-88-3

This hole extends approximately 100 to 120 meters vertically below Holes 
A-87-1, 2 and 9 and encountered similar massive sulphide mineralization 
within the target horizon (Plate 5). Iron-formation units vary from 
generally massive white to light grey metachert with minor 
disseminated/clotty sulphides and wispy grunerite-magnetite bands to a 
metachert breccia supported by a crudely foliate massive sulphide matrix. 
This horizon also contains intercalations of chlorite and talc schists. 
Pyrrhotite is the dominant sulphide species and is generally disseminated 
to massive followed by sphalerite as fine stringers and clots intergrown 
with pyrrhotite. More minor percentages of grunerite, arsenopyrite and 
galena occur as fine bands and disseminations. Highest grade intercepts 
range to 2.311, combined lead-zinc, 0.86 ounces/ton (30 g/tonne) silver, and 
0.002 ounces/ton (0.1 g/tonne) gold over 2.4 meters.

A-88-4

Hole A-88-4 extends approximately 110 to 130 meters below Holes A-87-8 and 
7 respectively and intersected similar mineralization within the 14 meter 
wide target iron-formation(s) (Plate 6). Target sections primarily contain 
ragged, wispy, crudely foliate bands of grunerite intercalated with white 
to light grey metachert. Bands of lesser sulphides occur in disseminations 
and occasional massive zones. Prominent brecciation textures present in 
all other holes are poorly developed within this region. Nearly equal 
proportions of arsenopyrite and pyrrhotite occur as disseminations within
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grunerite and in wisps and bands. Trace quantities of sphalerite and 
galena are found throughout the major mineralized zones. Best intercept 
values range to 5. 31 combined lead-zinc, 7.29 ounces/ton (250 g/tonne) 
silver, and 0.033 ounces/ton (1.2 g/tonne) gold over an interval of 2.2 
meters. These values occur within a sulphide dominant section containing 
arsenopyrite, sphalerite and pyrrhotite.

A-88-5

This hole extends approximately 200 to 220 meters vertically beneath Holes 
A-87-20 and 19 and some 80 meters below A-88-1 {Plate 3). Iron formations 
are characterized by up to 20% light grey to white rounded quartz breccia 
clasts supported by a crudely foliate massive sulphide matrix. Pyrrhotite, 
the dominant sulphide species, occurs as disseminated to clotted masses 
followed by pyrite as crude accumulations of l cm cubes. Sphalerite and 
chalcopyrite are found in clots and disseminations. Significant 
intersections range to 8.32 combined lead-zinc, 1.1 ounces/ton {38 g/tonne) 
silver, accompanied by trace gold values.

2.4 Observations

Base-metal massive sulphide mineralization within the area bounded by drill 
holes A-88-4 and A-88-5 contains a crude metal zoning. West of the main 
showing, the dominant sulphide species present within the brecciated iron 
formations comprise a horizon of massive and disseminated pyrrhotite- 
sphal eri te-pyri te-gal ena flanked structurally below by stringers and 
disseminations of pyrrhotite-pyrite-sphalerite and above by disseminations 
of pyrrhotite and pyrite.

Within the vicinity of the main showing, the dominant sulphides comprise 
mostly pyrrhotite-sphalerite with a later overprint of arsenopyrite 
accompanied by significant gold values. Drilling within the area also 
encountered several units of altered ultramafic which intrude and possibly 
crosscut the main mineralized horizon.

East of the main showing, the mineralization changes to dominantly 
grunerite-magnetite-pyrrhotite accompanied by lesser disseminations of 
sphalerite and galena. A later phase of arsenopyrite-gold mineralization 
was then superimposed on the above assemblages within structurally/ 
stratigraphically favourable zones. Stratigraphy within this region also 
contains several altered ultramafic units.
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3.0 General Discussion and Conclusions 

3.1 Discussion

Mineralization within the Arseno Lake property appears to be the result of 
two separate and distinct mineralizing events. This mineralization and 
accompanying alteration are largely concentrated within and partially con 
trolled by an anastomosing ductile deformation zone which extends through 
out and beyond the property boundaries. This deformation or shear zone 
trends subparallel to the overall stratigraphy and occurs within a horizon 
of varied lithologies adjacent to a major volcanic-sedimentary contact.

Two types of mineralization occur within the host iron formations: primary 
exhalative syngenetic base-metal massive sulphides accompanied by 
anomalous precious metal values and a later more local l i zed phase of 
structurally-stratigraphically controlled epigenetic arsenopyrite-gold 
mineralization. Abundant sericite and chromium-mica alteration was found 
throughout portions of the shear zone.

Volcanogenic Base-Metal Massive Sulphides

Base-metal massive sulphide distribution appears to be a function of both 
structural and lithologic control. The earliest recorded deformation 
served to flatten and fold the general stratigraphy. Exhalative sulphide 
horizons within the competent host iron formations most likely underwent 
modest horizontal shortening and structural thickening. Second phase 
deformation was characterized largely by ductile shearing and extension. 
Finite strain markers such as deformed conglomerate pebbles and boudins 
indicate that the rocks have undergone inhomogeneous subhorizontal 
flattening progressing to ductile shearing and east-plunging subvertical 
extension. Less competent mafic-volcanic, volcaniclastic, and pelitic 
assemblages underwent intense ductile flattening, shearing, and transposi 
tion subparallel to their boundaries while more competent iron formations 
were internally deformed through folding, boudinage, and brecciation. The 
multiple viscosity contrasts and anisotropy present within the Active Zone 
accommodated this deformation through the formation of the regional shear 
zone. Deformed primary sulphides hosted primarily within iron formations 
were partially remobilized into steeply east-plunging di latent 
(breccia-boudinage) zones associated with the strong subvertical extension 
and metamorphism. The overall geometry of the massive sulphides is the 
product of the sulphide body's original orientation and its redistribution 
by at least two phases of deformation. This overall geometry remains 
uncertain at this point but the sulphides demonstrate good continuity with 
depth.

Arsenopyri te-Gold

The second phase of deformation was accompanied by a syn- to post 
kinematic hydrothermal alteration event which deposited arsenopyrite-gold 
mineralization along the main foliation throughout portions of the shear 
zone. This mineralization occurs principally as replacement bodies which 
concentrate along oxide compositional layers within iron formations. The
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Castor Lake main showing provides the best example of this in which fine 
disseminations of arsenopyrite are seen to gradually replace grunerite- 
magnetite layers, and over several feet along strike, the oxide layers are 
completely replaced by bands of massive gold-bearing arsenopyrite. 
Numerous quartz-toumaline veins flank the arsenopyrite mineralization and 
often contain anomalous gold values. The veins occur in both sigmoidal 
enechelon tension gashes related to semi-britt!e shear states active 
during the later stages of phase-two deformation and in foliation parallel 
boudins as fragmental augen.

3.2 Conclusions

The main conclusions of the study are as follows:

1. Mineralization within the property is the product of two events:

First, syngenetic pyrrhotite-sphalerite-pyrite-galena massive sulphide 
mineralization was deposited within silica exhalite horizons, or iron 
formations, which were then later deformed and metamorphosed within a 
large anastomosing ductile shear zone.

Secondary hydrothermal epigenetic arsenopyrite-gold mineralization 
occurs as selective replacement bodies within the deformed iron 
formations. Abundant quartz-tourmaline veining and sericite-chromium 
mica alteration occur throughout the shear zone and are most likely 
associated with the above event.

2. Deformation within the shear zone resulted primarily from prominent 
inhomogeneous flattening followed by strong ductile shearing. Several 
areas throughout the shear zone contain evidence of late horizontal 
flattening which may be related to larger scale conjugate ductile 
shears.

3. The present configuration of massive-sulphide mineralization within 
the host iron formations appears to be the product of two main 
features: interference patterns associated with two generations of 
folding; and from partial remobilization of sulphides into breccia 
zones developed through subhorizontal shearing and subvertical 
extension active during phase-two deformation.

Epigenetic hydrothermal processes active late within the deformation 
scheme deposited gold-bearing sulphides along transposed compositional 
layers primarily within the grunerite-magnetite iron formations.
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4.0 COMPARISON OF THE ARSENO LAKE DEPOSIT TO OTHER DEPOSITS

Mineralization within the Arseno Lake property appears to have resulted 
from both syngenetic and epigenetic processes. As described, the syngene 
tic aspects bear a resemblance to the Geco Base-Metal Deposit held by 
Noranda Mines Ltd. in Manitouwadge, Ontario. Epigenetic characteristics 
bear some similarity to and co-genesis with Placer-Dome's Musselwhite and 
Snoppy Lake Gold Deposits near Opapimiskan Lake located at the 
southeastern extension of the North Caribou greenstone belt.

Geco Cu-Zn-Ag Deposit

Polymetallic mineralization within the Geco Deposit is contained within a 
horizon of folded sericite schist interlayered between a lower altered 
mafic-volcanic and an overlying quartite unit containing siliceous iron 
formations (Friesen et al., 1982). Within the sericite alteration zone, 
three distinct suites of ore-grade mineralization (metal zoning) occur. 
These comprise an upper horizon of disseminated chaicopyrite-pyrrhotite- 
pyrite overlying a zone of massive pyrite-pyrrhotite-sphal erite- 
chalcopyrite. The base of the sequence contains disseminated pyrite- 
sphal eri te. The ore zones described above appear related to each other 
within a relatively thin single-cycle sequence. Siliceous iron formations 
mark the close of the cycle and typically occur within unaltered rocks 
immediately above the deposit. Overall, many of the primary features of 
the Geco Deposit have been obscured by intense deformation and high grade 
regional metamorphism; however, the general stratigraphy, wall rock 
alteration and metal zoning of the original deposit can still be 
recognized. The above features, according to Noranda, are typical to 
Archean volcanogenic massive sulphide deposits and from this, they 
conclude that Geco is a syngenetic ore deposit which has undergone intense 
metamorphism and deformation.

Discussion

Although the primary sulphide species differ in order of abundance between 
the Geco and Arseno Lake Deposit, the primary characteristics are very 
similar. Both share similar stratigraphy in dominantly mafic volcanic 
piles and both mineralized zones occur within or adjacent to siliceous 
exhalite iron formation horizons contained within a sericite alteration 
zone. They both share a multiphase deformational-metamorphic history 
which has re-distributed syngenetic mineralization along steep to 
sub-vertical trends. Overall, the Geco strongly resembles the Arseno Lake 
Deposit without the epigenetic overprint. At this point, the Arseno Lake 
Deposit remains a largely untested target.

Musselwhite-Snoppy Lake Deposit

Mineralization within the Musselwhite-Snoppy Lake Deposits occurs 
approximately within the same target iron formation horizon as does the 
Arseno Lake Deposit but are located some fifty miles along strike to the 
southeast {Hall and Rigg, 1986). The Musselwhite-Snoppy Lake region is 
characterized by epigenetic gold deposition which is structurally 
concentrated along major regional fold axial zones. Gold mineralization 
appears to be related to pyrrhotite replacement of grunerite within the 
host iron formations.
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Discussion

The main similarities drawn between the Arseno and Musselwhite-Snoppy Lake 
Deposits is the presence of significant gold mineralization concentrated 
within the same target grunerite iron formation horizon. Structurally, 
the two deposits differ mainly in the general lack of major fold 
deformation of the target horizon on the Arseno property and relative 
abundance of gold mineralization. Instead of folding, strain within the 
Arseno property was accommodated in the formation of the major shear-zone. 
In both areas, gold deposition accompanied the phase-two deformation 
event. At Musselwhite-Snoppy Lake, gold deposition was accompanied by 
pyrrhotite and minor arsenopyrite replacement of grunerite in the host 
iron formation while at Arseno (Castor) Lake, gold deposition was 
accompanied by arsenopyrite replacement of grunerite in iron formation. 
Overall, some significant similarities exist although more extensive 
mineralogical-metallurgical studies would have to be completed on the 
Arseno showings to provide further comparison.
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PROPERTY HOLDERS

Operator: Northern Dynasty Explorations Ltd.
844 West Hastings Street 
Vancouver, British Columbia 
V6C 1C8

Joint Venture Partners: Westfield Minerals Limited
940 - 800 West Pender Street 
Vancouver, British Columbia 
V6C 2V6

Newfields Minerals Inc. 
808 - 750 West Pender Street 
Vancouver, British Columbia 
V6C 2T8
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1988

Personnel and Survey Dates 

Arseno Lake Property

Personnel Work Periods
1988 1989

George Gorzynski l June - 6 July 
3836 W. 16th Avenue (Field) 
Vancouver, B.C.

David Ward l June - 6 July
c/o Westfield Minerals Limited (Field)
Ste. 2701
Box 143
l First Canadian Place
Toronto, Ontario

Langley Drilling l June - 6 July 
49 Jayfield Road (Field) 
Brampton, Ontario

Darren Elsby - 1-20 January 
21723 - 6th Avenue (Office) 
Langley, B.C.
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Current Claim Status



ARSENO LAKE PROPERTY   CLAIM STATUS 
*****t***t*******t*******************

NUMBER OF CLAIMS CLAIM NUMBERS ANNIVERSARY OATES

3
12
12
3

12
1

25
24
4
2
8

17
7
2
1
2
2
2
2
2
4

16
3

Pa. 803210-803217
803218-803220
816719-816726
817451-817453
818424-818435
818440-818451
818452-818454
818457-818468

818469
818480-818504
912854-912877
914057-914060
914061-914062
914063-914070
914365-914381
914445-91445!
914528-914529

914530
914531-914532
914533-914534
914535-914536
914537-914538
914539-914540
914541-914544
914790-914805
978123-978125

978126

Lease Pdg.
Oct 12/89
Lease Pdg.
Lease Pdg.
Lease Pdg.
Lease Pdg.
Oct 12/89
Lease Pdg.
Oct 12/89
Lease Pdg.
Lease Pdg.
Apr 21/89
Apr 21/90
Apr 21/89
Apr 21/89
Apr 21/89
Apr 21/90
Apr 21/89
Apr 21/90
Apr 21/89
Apr 21/90
Apr 21/89
Apr 21/90
Apr 21/89
Apr 30/89
Jun 29/89
Lease Pdg.

Survey by 00112/90

Survey by Sep 6/90
Survey by Sep 6/90
Survey by 00112/90
Survey by 00112/90

Survey by Oct 12/90

Survey by 00112/90
Survey by Apr 2/93

Survey by Jun 29/9

186 Subtotal
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TECHNICAL DATA STATEMENTS, PROCEDURE RECORDS, 

AND EXPENDITURES



C
Ministry of
Northern Development
and Mines

Geophysical-Geologlcal-Geochemical 
Technical Data Statement

k Ontario

TO BE ATTACHED AS AN APPENDIX TO TECHNICAL REPORT
FACTS SHOWN HERE NEED NOT BE REPEATED IN REPORT 

TECHNICAL REPORT MUST CONTAIN INTERPRETATION, CONCLUSIONS ETC.

Type of 
Township or Area 
Claim Holder(s

, C..

Survey Company 
Author of Report
Address of Author 844 . C .

Covering Dates of Survey O.i 

Total Miles of Line Cut____

- nt
(linecutting to office)

SPECIAL PROVISIONS 
CREDITS REQUESTED

ENTER 40 days (includes 
line cutting) for first 
survey.
ENTER 20 days for each 
additional survey using 
same grid.

Geophysical
—Electromagnetic.
—Magnetometer.—
—Radiometric——
—Other—————.

DAYS 
per claim

Geological.
Geochemical.

AIRBORNE CREDITS (Special provision credit! do not apply to airborne turveyi)

Magnetometer. .Electromagnetic. . Radiometric
(enter days per.cUim).^"~ -

nATR- /4 /f

Res. Geol.. .Qualifications.
Previous Surveys 

File No. Type Date Claim Holder

f:

MINING CLAIMS TRAVERSED 
Lilt numerically

(number)

*M

l

TOTAL CLAIMS.

837 (85/12)



GEOCHEMICAL SURVEY - PROCEDURE RECORD c
Numbers of claims from which samples #St,72O S*/?**/

Total Number of Samples. 
Type of Sample

(Nature of Material)

Average Sample Weight. 
Method of c***

Soil Horizon Sampled. 
Horizon Development. 
Sample Depth———— 
Terrain————————

Drainage Development———————————— 
Estunated Range of Overburden Thickness.suaa

SAMPLE PREPARATION
(Indudei drying, screening, cnuhing, ariiing)

Mesh size of fraction used for analysis ~

ANALYTICAL METHODS
Values expressed in:

'S) (Pb) (^) Ni, Co, 

Others du.———————

per cent 
p, p. m. 
p. p. b.

Mo, n\sj[circle)

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

Field Laboratory Analysis
No. ——————————
Extraction Method. 
Analytical Method - 
Reagents Used --—-

Commercial Laboratory 
Name of Laboratory. 
Extraction 
Analytical 
Reagents Used

.tests)

.tests)

General.
f &.S-

^ f*'7*C of ±2—/~^

SjL.rf

General.

4. •*;*.jiA xrf

rvV
^J0rttj*t0 ^
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, ACME'ANALYTICAL LABORATOB'RS LTD.
PHONE: 2534168 Hastings St.,'Vancouver, B.C. \~A 1R8 88-2257

Date:. JULY 5 1988

r
L

NORTHERN DYNASTY EXPLORATION
B44 W. HASTINGS ST. 
VANCOUVER, BC 

1C8

~1

J

TERMS:
NET TWO WEEKS -

1H* PEA MONTH CHARGED ON
OVERDUE ACCOUNTS.

NUMBER

22
44
66

9

ASSAY

CU PB ZN AG fc. AU ASSAY @
AU ASSAY BY ACID LEACH FROM 10 GM SAMPLE S
CORE SAMPLE PREPARATION @

TOTAL

''\ 

A f-^ 1̂

PRICE

19.00
7.00
3.00

AMOUNT

418.00
308.00
198.00

^924.00)

PUCASC PAY LAST AMOUNT

/f 32

f 24-. —

fe^^^::-:^m^^ ; -'*Wv; :'-^;';' ;. --" : f^^'%-^.-:' '



PAY TO THE 
ORDER OF .

NORTHERN DYNASTY EXPLORATIONS LTD.
844 W. HASTINGS STREET PHONE (604) 682-3727 

VANCOUVER, B.C. V6C 1C8

ACME ANALYTICAL

Two thousand.'six hundred and seventy-one

BANK OF BRITISH COLUMBIA
999 WEST HASTINGS ST. PH. 668-4630 
VANCOUVER. 8.C. V6C 1M3

i;ooo

NORTHERN

0886
July 18 )q 88 

.2,671.32

32
' 100

EXPLORATIONS LTD.

.DOLLARS

S 000026? i 3 e/

MOVAl SANK
IIITIH -.^^
(IIIIIU PC

r- 
c, 
c;.
c...

DJ0740-003

00740-003

l Z?

924.—



PHONE: 253-3168
UBOIWTO

Hastings St., Vancouver, B.C. (.A 1R6 FII*

Date:. JULY 16 1988

r

L

NORTHERN DYNASTY EXPLORATION
844 W. HASTINGS ST. 
VANCOUVER, BC 
V6C 1C8

~\

TERMS:
NET TWO WEEKS -

t Vi S PER MONTH CHARGED ON
OVERDUE ACCOUNTS.

NUMBER PRICE AMOUNT

42
42

CU PB ZN k A6 ASSAY e
GEOCHEM AU ANALYSIS BY ACID LEACH (10 GM)
CORE SAMPLE PREPARATION e

ALLTRANS EXPRESS W/B #WG 2463599

TOTAL

J,

16.00 
4.50 
3.0O

144. 00
189.00.
126.00

459.OO
123.00

82.OO

PI.EXSC PAY CAST AMOUNT



PHONE: 253-3158
l IOMI. ^MUUIm l Uflf J^O l. l U.

-yst Hastings St., Vancouver, B.C. ( t1R6 FII* -2658

Oalo: JULY 16 1988

r

L

NORTHERN DYNASTY EXPLORATION
844 W. HASTINGS ST. 
VANCOUVER, BC 
V6C 1C8

"l

J

TERMS:
NET TWO WEEKS -

IMS PER MONTH CHARGED ON
OVERDUE ACCOUNTS

NUMBER ASSAY PRICE AMOUNT

37
37

CD PB ZN fc AB ASSAY @
GEOCHEM AU ANALYSIS BY ACID LEACH (10 GM) H
CORE SAMPLE PREPARATION @

TOTAL

16.00
4.50
3.00

32.00 
166.50- 
111. OO

309.50

Pt-EASE PAY LAST AMOUNT

3 O 9, ^2
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NORTHERN DYNASTY EXPLORATIONS LTD.
844 W. HASTINGS STREET PHONE (604) 682-3727 

VANCOUVER, B.C. V6C 1C8

ACME ANALYTICAL

0898
July 19 is 88

One thousand, seven hundred and sixty-five

, 1,765.45 

— 45
.DOLLARS

BANK OF BRITISH COLUMBIA
999 WEST HASTINGS ST, PH. 668-4630 
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^ ACME ANALYTICAL LABORATORIES LTD:
PHONE: 253-3158 -4 BSaSliSt Hastings 'St., Vancouver, B.C. ( A 1R6 File:

Date: JULY 2B 19Q8

L

NORTHERN DYNASTY EXPLORATION
B44 W. HASTINGS ST. 
VANCOUVER, BC 
V6C 1C8

TERMS:
NET TWO WEEKS -

1 Vi Vi PER MONTH CHARGED ON
OVERDUE ACCOUNTS.

NUMBCM PRICE AMOUNT

4
34
34

s

CU PB ZN k AG ASSAY @
GEOCHEM AU ANALYSIS BY ACID LEACH UO GM) li!
CORE SAMPLE PREPARATION Q

TNT ALLTRANS EXPRESS W/B #WG 2471058

TOTAL

16.00
4.50
3.00

64. OO 
153. GO- 
102. 00

63.82

382.82

PAY CAST AMOUNT
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1988 GEOCHEMICAL ASSAYS



",. ., ; -

tR;.:-B.;i^^iAllR6: 
!(604|253-3l58;l|WCt604)253-:L716 PATE REPORT MAILED:

CERTIFICATE

,f.•^^.^^^*^X'-•^ix;^^^^

ASSAYER * C^ ' Acr*~-/ n
* *^*—* •••••••f 4 l/ *

- SAXPLI TTFI: Core 

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

NORTHERN DYNASTY EXPLORATION File # 88-2257 Page l

SAMPLE # CU Pb Zn Ag AU
% % % OZ/T OZ/T

F 3301
F 3302
F 3303
F 3304
F 3305

F 3306
F 3307
F 3308
F 3309
F 3310

F 3311
F 3312
F 3313
F 3314
F 3315

F 3316
F 3317
F 3318
F 3319
F 3320

F 3321
F 3322
F 3323
F 3324
F 3325

F 3326
F 3327
F 3328
F 3329
F 3330

F 3331
F 3332
F 3333
F 3334
F 3335

-
-
-
-
—

—
-
-

.02

.04

.19

.26

.25

.27

.28

.09

.08

.17

.06

.06

.
.06
.04
.04
.02

—
-

.01

.01
-

.
-
-

.03

.01

-
-
-
-
—

-
-
-

.01

.40

.01

.02

.07

.33

.26

.08

.05

.04

.14

.29

.
.11
.04
.43
.07

-
-

.95

.16
*-

—
-
-

1.22
.04

-
-
-
-
—

—
-
-

.24
2.54

.05

.96
8.95
9.87
8.85

.24
8.08
3.18
.81
.41

—
.07

3.46
2.13
.07

-
-

1.07
.42

-

-
-
-

1.23
.07

-
-
-
-
-

—
-
-

.13
1.93

.21

.50

.85
2.82
2.70

.41

.32

.32

.40

.40

—
.37
.24
.92
.30

.
-

2.41
.51

-

.
-
-

2.52
.20

.003

.001

.001

.001

.001

.001

.001

.001

.001

.003

.001

.001

.003

.004

.022

.003

.001

.001

.001

.001

.001

.001

.002

.004

.001

.001

.001

.014

.003

.001

.001

.001

.001

.010

.001

F 3336 ,03 .44 .78 1.18 .003
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Author's Certification

I, Oarren C. Elsby, of 21723 - 6th Avenue, langley, British 

Columbia, hereby certify as follows:

1. That I graduated from Pomona College, Claremont, California 

with a Bachelor of Arts Degree in Geology in 1981 and from the 

University of British Columbia with a Master of Science Degree in 

Structural Geology in 1985.

2. That I have practised my profession continually since that

time.

3. That I authored this report based on the 1988 field program 

on the Arseno Lake Property.

n TTTTIsby, M.Sc:
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•- ... :-'-'

AZIMUTH DIP

METHOD:

Iftftl^kl^-^^^TXfe^^ 
PROPERTY NAME l^j
DRILLING CONTRACTOR 
ASSAYER ^————
PURPOSE OF HOLE

CLAIM NAME

COMMENCED .
FINISHED ——.

PROJECT NO..

FROM TO
m

RECOVY DESCRIPTION
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f ROM TO WIDTH NO.

ASSAYS

^oo^r
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m

TO RECOVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.
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MAP REFERENCE NO.

HOLE SURVEY
FOOTAGE AZIMUTH OIP

METHOD:

PROPERTY ttAME 
DRILLING CONTRACTOR 
ASSAYER ..^^—^^^
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
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FROM TO WIDTH NO.
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tOGGED BY . . . ,
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DRILLING CONTRACTOR 
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RECOVY DESCRIPTION
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ELEVATION

DATE LOGGED -—— 
MAP REFERENCE NO.

FOOTAGE AZIMUTH DIP

METHOD:

.^fc^S^ffSTg: K^-i
COMPANY NAME 
PROPERTY NAML ..^.^ 
DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAIM NAME

COMMENCED .

FINISHED ——

NO.

FROM TO RECOVY DESCRIPTION
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FROM^ WIDTH NO

ASSAYS
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METHOD:
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PROJECT NO..
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METHOD:
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PROPERTY NAME. 
DRILLING CONTRACTOR 
ASSAYER ^-—.^—---.
PURPOSE OF HOLE

;-MOLE 
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COMMENCED 
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^, WIDTH NO
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ASSAYER —^——^—^
PURPOSE OF HOLE
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COMMENCED , 
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PROJECT NO..
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TO
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FROM TO WIDTH NO.
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METHOD:
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PROPERTY NAME
DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
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WIDTH NO

ASSAYS
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COMMENCED . 
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PURPOSE OF HOLE PROJECT NO..
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ASSAYS
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MAP REFERENCE NO.
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FOOTAGE AZIMUTH DIP

METHOD:

^^•••^^S^i^^^^^^^^^
COMPANY NAME 
PROPERTY NAME 
DRILLING CONTRACTOR 
ASSAYER_________

HOLE MO. ^ 

CLAIM NAME

COMMENCED . 

FINISHED .^^

PURPOSE OF HOLE PROJECT NO..
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DATE LOGGED -——— 
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METHOD:
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DRILLING CONTRACTOR 
ASSAYER ______^^__
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PROJECT NO..
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TO NO.
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/•St
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FROM TO RECOVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.

N

/4et-(r 1 'S L TO
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UJ
o
OJ

NORTHERN DYNASTY EXPLORATIONS Ltd.

816723 181672.4

ARSENO LAKE PROPERTY

1988 DIAMOND DRILL HOLE 
LOCATION MAP

CLAIM MAPS: KEEYASK LAKE / G-2085 
SEESEEP LAKE 76-2204

NTS : 53B \A / 15

O 12345 

METRES X IOO

l 
-O—— CLAIM POST

l

9 — DRILL COLLAR , HOLE NUMBER 

^-SURFACE PROJECTION .

\ TO EYAPAPAMIKAMA

LAKE



A 88 3
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CLAIM NAME

COMMENCED 
FINISHED

DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE
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fi

TO
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RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS
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METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE
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COMMENCED 
FINISHED —

PROJECT NO..

FROM TO RECOVY DESCRIPTION
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WIDTH NO

ASSAYS
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A
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DATE
MAP REFERENCE NO.
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METHOD:
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DRILLING CONTRACTOR 
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PURPOSE OF HOLE
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SAMPLE

FROM TO WIDTH NO.

ASSAYS
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TV r.ft.

Q u AH r z - -3577 <.C^of

1*1 - 1?)f Of f f? - 104-5 Z-0 3378

f::'eLfrSPA~rfStC '- rv lfo.5 7^5-5 2-0 3379

NOiJ - ' \uett- T 4o" -ra r.a- 10&.5 2-0

L?cv.ftfiJ0u* ve7/ wee r . 5 IISL-S 20 33g!

Itt-S 114.5 2.0 3382

f&e //f 5 776-5 7-0

-ffTft&ZA t-/ K t?

4 t f 
A KS(T : ^ 1 / - Z?/??



FROM TO RECOVY DESCRIPTION
SAMPLE

NO.

ASSAYS

tt 6,. S 120.1 : S II L. S 1 1 7*

AT TX? &5HJ ~fl!fT"

JAA.

rn i

116.3-

120.1 -TO 14.g "2.t.3*; LoCfX- /z l-
\wc-r: F0un~rer?

AIT GHfXZJ? fi-r 4

r
' <('/' -



^/^^I^^^M^^' ' ^'''^'^^^^p^^^sy^^^^y^i

CLEVATION . 

LOGGED BY - 

DATE
MAP REFERENCE NO.

;TOLE SURVEY-
FOOTAGE AZIMUTH DIP

METHOD:

ffllK&^gRgljrJCMVVJUn

PROPERTY NAME ^j

ffiiS&SrSi ^T&^^-S.'1-^?^- 1;t.f.'---?S.v"vSf:iS^S^Sri"^^;'4,'i--Vr ~?-~--" i
fesf^fe^Sp^^-S^^^^^^^^^^^l^^vj/-^;;:'' :-;|

DRILLING CONTRACTOR 
ASSAYER_____
PURPOSE OF HOLE

CLAIM NAME,

COMMENCED . 

FINISHED .^ 

PROJECT NO..

FROM
in

TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.

ASSAYS

737.3 Z L fjLfff'Tt'- DC/J'ST* ^

WEELL AT -50 -To Nati-eaLCf3r?r~s*jt

^ - 1 "f- -

/57-/ -~I,~ Men-

W ett A-T-500 -To f .ft. &A '\MuffffCf

157.1 I&Z.O LJ
,, 

Ci S*

: \y0tztM fi T SO c. rt.-.

0\iGK
' /A/

7 : /^rJCf - /Af

n



DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

•?^Xtt'^-4^~*8f^: 'f?J!x-'-**-'^^F'.*:y-e: .; -.•••f '-- :- .^vSKie

te**li^3--?^Bt^aaS^^a^^.!a-fey^,r.i"4fl*:.---^t// -- ; -^STa

CLAtiM NAME 

COMMENCED.

PROJECT NO..

-S
^k.:- :rt:i

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM,^ TO ,^ WIDTH, NO

ASSAYS

A.,
-f,

e- C-./

f5r/' 0t~ C AAs

w e

au t~TZ

.- r

LS .0(0 007

.y2) Bur

Size
SO"

* - pu ft-T

O" -re C -fi- P-dt?



FROM
W

TO RECOVY DESCRIPTION

/ /^/TA^flT?

S(J( (714 l C? L~ W/T// w w /T/:-

K KG (Le f rt
R-r S*

/J T e. A. -

S Trt C f^crrr S W X TA

O f7 ui

Af 4(f ~To c.A-'.

SAMPLE
NO.

ASSAYS

Z*
'f.

.77 /o. 34- .32L .0(3

wrff-r

2.2 ^388- ./Z f. 4-1 .07 .Oot



^^^^^^^^^^^l^-^^^^i^^'^^^^^^^^^^'^^^^^^P^*

^ FOOTAGE AZIMUTH "w" ^^^^^^'feiift 1*1^11*1•;,.-s ,y..-'t*uni.?r 'ni'iiiiriiiiiiii rii.Tiiiiani. r it i nil- . ..., , : *WUB*AMY NAMP ; *\ o*f ̂ 7//6L17

ELEVATION . 

LOGGED BY-

MAP REFERENCE NO. METHOD:

PROPERTY NAMEjit 
DRILLING CONTRACTOR 
ASSAYER.

PS-^W?SS;?^LQ^

PURPOSE OF HOLE

CLAIM NAME

COMMENCED . 
FINISHED ——

••.^-^'--••••'-.-•....i^^.-'v.-i^-i-,-
- - .'V- -- - '..- •" r --...,- y,.\Xf" '

PROJECT NO..

FROM
m

TO RECOVY DESCRIPTION
SAMPLE

FROM^ . WIDTH tHO.
ASSAYS

4
S PflfiLIXZ

lfil.4 . NOU- C WLCAT^Bi/t

AJ^Tf C ~ } Wet.C RT tt" -ra f.

lAl. I/3LC ~3
S*/*

//) jQ^YU AT 50" -ra c-b -

: . 3 ^ -



ELEVATION 

LOGGED 6V

COMPANY NAME 
PROPERTY NAME 
DRILLING CONTRACTOR 
ASSAYER_____—-——
PURPOSE OF HOLE

CLAIM NAME ,

COMMENCED . 

FINISHED -—,

PROJECT NO.

FROM TO RECOVY DESCRIPTION
SAMPLE

NO.

ASSAYS

-r/?

AT /83.3- /#4,~S* ) weu. P

T 50" -r* c- A. 'Rie-rrrc R

AT

- frits

r~ -S 3530

-r/? LlAHT {-K/-V W/TTV - b
IMftTl-T)

2-5'
/f

C~
PT <.ec/

c -A -r-?

3337 .o/ -07

, -- '7- -
fW.B-2ob.4i*:*-

Sfff-rWGneitrf+zss.
P*o



ELEVATION . 

LOGGED BY.
DATE LOGGED -——— 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER '
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
SAMPLE

NO.
ASSAYS

/rr&fc •f S^.c-s- H'*, V C6- .2.2

0-W/T f.-n' /i rt /y o A ^ j; 'i icc-c-^5, i 7JLI 3399
, J307,/L y /? y T ^ c ̂ i /re-- se

S erf. t c i T/- S 'c f -J /s T *? , ^ r: f^

fi L p, S*T

Of: O.'L- 4 c : L aCt^(.i.c,

-re W6TC /ir ^9*

f/ifx- TZ.C

S 6X~

fctfc-HC^.I^ - S/- ^W/C f t; ^

: rvrZtvrZtucTirtr: MflSStve cvrz -

AS 1?fS5

r V ̂ w



FROM TO RECOVY DESCRIPTION
SAMPLE

WIDTH NO.
ASSAYS

2/U ~O P fa in."*, /-Z ^.ool

S*c w/c T w ' r A/

C- tS(~-

t^w. T? r A.

tZ.3,- '- rvf?r? t4
J"7 M' /t T -^7---^ W7Y~'

- '

2ZS.1 -f*

T(? C O - K 1Z fiD*T,

C v'/.-vi 1'. c ~.

-t?(5e,



FROM
m

TO RECOVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.

211 A 2&-C, 2. 1 1. f ~

AS' ~T

f- 0 1 iKy t/i /J \

213.C,

TJo-r

c '-

C-/3.

FO L //O T//7A/

W'

237-4

(0-JLtif- C AtfP HI&OLZ

T/c

R-T 45" To C-fi.-



g::;

COMPANY MAMl

ELEVATION 

LOGGED BY
DRILLING CONTRACTOR 
ASSAYER ..—

FROM TO RECOVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.

r-re \

L-

237.4 H V Ll?

L

U / "



NORTHERN DYNASTY EXPLORATIONS Ltd.

ARSENO LAKE PROPERTY

1988 DIAMOND DRILL HOLE 
LOCATION MAP

CLAIM MAPS: KEEYASK LAKE X 6-2085 
SEESEEP LAKE X 6-2204

NTS : 53B 14/15

O l 2345
•j&^^Bfca
METRES X IOO 

l
-D— CLAIM POST 

l

9 — DRILL COLLAR , HOLE NUMBER 

SURFACE PROJECTION .

i TO EYAMPAMIKAMA

LAKE



A 88 4



--*j'S5^'-'-'^uS^''^!'^-' ;'4iV^1'*'1" 'i'' "i'i '"'"' ''fo

(PROPERTY NAME'^M &5L8&
DRILLING CONTRACTOR 
ASSAYER ^tt.-K.t.
PURPOSE OF HOLE'7^

MAP REFERENCE NO. # 73-



FROM

172.1

lBs.
ffiS.5

204.1

208.C,
209.1

2W-7

XT*.*

TO

175. 4

I8Z.I
IBS.

Z22.4

2.76.2

Z74.0

ZT4JL

RECOVY

ry
73t0TfTe--

1 ALC-

J

DESCRIPTION

CMF* /z f0

SAMPLE ASSAYS
FROM TO WIDTH NO.



LOGGED
DATE LOGGED , — - 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

FINISHED.
PROJECT NO.,

FROM TO
tn

RECOVY DESCRIPTJON
SAMPLE

NO.

ASSAYS

0.0 5*5 - VWfgT/ c/z T7* 0 ULT? G

5,5 23.0 O CM/ ST: /Me- D . ^/?t-v , B Au /rev -^ 3^0 f

rcr? Z!. Z. Z3.C f

tSi&f-lLLX i T?rG<

S- J S'/-

~L2cwtju0c.e S c.**,:

i-n-t*~.* 10 "f- ~~ ~}c.t~i- --— — -

: "rvKRUA-n-fG - &G

- Z 3 -^ ""3 V-

K if* ~ VWTA



^r:V:^^T.^^3Sr '-1 3'---- -. '.,'.-,, .7^ ' ^ "KJC7'?

r ,.. .,- -..,- ,^...- v :^./. ?4^^a^;s^?w'ivi"*-.'-. -e^-f^tt

DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM TO RECOVY
m

DESCRIPTION
SAMPLE

NO.
ASSAYS

A

J&TZI 1^/76" Jc/4'^ T'. L 23, 310?

y Ka van r if -. 4 J- -

\\r

f/- ~ A t, teCta T6*? wf Y/J

2,6. ( i ct-re l-tr

Wf A-r-25 -/^ r. fi.'

T 3 c.

IkJ-ZO.L*:

Z7.

\A//

rift:



"b 05.r* 3-r -

y? c^
"*^T 7 )

(Z
too-+SCS_j A'-^^/T

-6 (~1JJJ,W2)Z}A J ?

v—

C?' Zo- sirlj-i AV

fts1^

'ON

SAVSSVNOiidiaossaAAO03aOlwoad



km SWrTlu

ELEVATION . 

LOGGED BY.
DATE JOGGED
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER _^———- '
PURPOSE OF HOLE

CLAIM NAME .

COMMENCED. 

FINISHED ——

PROJECT NO.

FROM TO
m

RECOVY DESCRIPTION
SAMPLE

WIDTH^ NO
ASSAYS

A A^ -"Dc^c /A/ A K u ri enter e

Pi GfJD T*, A M O*.

! VIZ tt

(rz f* c. c

w/r//

.001

/xJ

; ALL //w A*J r
QufiSZ.~TZ.6i - ' ?ZE A/ fi r IZ t V ;

C -

V/^ tc RT -ra c.A.-.

\fJI~T f*

n -r?r*s



ELEVATION I'-.il..,.. 

LOGGED BY.:——————

DATE LOGGED .. _L— 
MAP REFERENCE NO. METHOD:

•••Ti^PWOW-^^.^;-^F- ^'-^B^ ^v

frfflff^f^

DRILLING CONTRACTOR 
ASSAYER ___,
PURPOSE OF HOLE

**™*f a.-1** ~-*.:--:^^vsrsrr^sgap1^]^5-^^^^.^^---^.- . -. - --- r -^v.,^-^-.,

CCAIM

FROMrr1 TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

72J tJ T c

Q: y ^
g.T^.-.- " T7IS5.

^ r/a^Tfr^yu/QTg

* //a

--7/7/acc- w/r/v

72, f 73.

T^^r/rA- /A/ ^-fs ei. frf f? ft 7H1 C. S*

M Lf



FOOTAGE AZIMUTH DIP

ELEVATION 

LOGGED BY 

DATE

PROPERTY nrvrtfL - r-w

DRILLING CONTRACTOR 
ASSAYER*—W^^*—t l (w.! * ^ ;

PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
SAMPLE

FRQM^ TO ^ WIDTH NO.

ASSAYS
Au X*

/I/. 3 Ai
Ctfr?

-m PT -r# f. ft.

TV 6 au t, H w r ' G o\jim l.1*~

8&-A- 8^' 7^: S O f. \Jl-nre CftLCl YeT \ft~/*) f lS- fl^&c ra T (rv

P fzt-fer
'^-

Muri c.ALcrrcr

40 0 TO

/A/

n. L~rGKti~r(w. instz

. r verf*tterr

-. Tcnur-

i
-1



.a -- - -....

ELEVATION . 

LOGGED BY.

DATE LOGGED __ 
MAP REFERENCE NO.

HOLE-SURVEY
FOOTAGE AZIMUTH DIP

METHOD:

DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

WC- LL FOUK Tin? R r 35* TT" (T -

123.0

^

r 40" -ra *r-/?.;

le***-.

: r IN

? - t r*

(93-3,
2-5"

W(?LL fc ^0' -ra e.a.

4



*- "yvvtiBAwv MA4*eCOMPANY NAME 
PROPERTY NAME
DRILLING CONTRACTOR J 
ASSAYER
PURPOSE OF HOLE

CLAIM NAME .

COMMENCED. 

FINISHED

PROJECT NO..

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

1504 M. S

Ta

: r, YKKUc

P au fir ei? AT

cveft. c.**

?/ GGUL fiT

r



^i#^^^s^f^;t^^g^5g^fr:^JMag*sfex-- •.-':.'.^sg??aa-----
-asesWlr^W" -v..* ,.T

' ' '1WHTH "' ' '•"S-*"* *"* - '"?5K's-3!*Slli' -r-'-" "'"c*"' '
v-"' -'••--. ' -.-..--' .7i.-v. -•.-.'•- -.'-i-'ji'iivai**..^*''*..'-".--

**ST , I ,,;; ' •o^L.i.v--^:-^— -
ELFVATION \

lOGGFO BY,. " .,-,,,.—...-,-..,,,,:,,.., ,,.

MAP REFERENCE NO.

WOLE SOR^y^fe^
FOOTAGE

' '- . * ' - ' V 1 "-

AZIMUTH
-.-:-7^'5: -".•V-

iOWS
f.^

METHOD:

CLAIM NAME 

COMMENCEDDRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM WIDTH, NO

ASSAYS

p f? t?

/7Z.2 ^ T/- re'-

^l.^c*. \uioe-)

^r
KM ~ C ; N0*J

Tsy f", fi.'.

L- -. &S foe. i a fei?

r

-f J 172.1 174.2 l.O Z7
-y- -175.4 ^..oof

h/ifU

r^ic f 7.}-

W/TM ^ Z^^ MGGtotrrtre -



FROM TO RECOVY DESCRIPTION
SAMPLE

TO ^ WIDTH- NO

ASSAYS

W

M ft &&NC-T! re . : L 7 f; ^ r

^7-

Lt&UT /3V

l-/*

Wcrtt P ~ra c- ft.-.

\tsklt4ctre 70

T ir e i GGD 1 85. t /f

PtHK- Wt7(4

PT L—C-*a'-r*tr
-re



CL6VATION 

COGGED BY

PROPERTY NAMg A tZ Sg W/?
DRILLING CONTRACTOR 
ASSAYER —————
PURPOSE OF HOLE

XXA1M liAME :: ••'-•':^'v --' •-•''---""; "C^^S:;^?^

COMMENCED. 
FINISHED .'.

PROJECT NO..

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM^ WIDTH,, NO

ASSAYS

Aw A* A*.
//! ifJ eK PUT AT/0 fiJ: 1 r: -Z/- - /A/ -f.

-17/5*

rf' -
j 

A

735-^5 204. J -(a. Lt&H-r Z-3 .72 .80 f. 7 S .007

Giufxirz i- WYTW
w-s /seo

rr

FfrLra-rej} m.i X/

*T0 C- rt- ZSc/r X-2 3*} 21
M fVeTT (85, z- ilz-

Zet-s .oo3

008

, f? - 2*7-4 -f - 3 ̂ -

.5-112.* = l-



S!|^ :;:' ' : ; ^(''•'/{^•^J^.'^^^f

ELEVATION . 

COGGED BY. 

DATE
MAP REFERENCE NO. METHOD:

^^^^^^^P^-fllf-^^^^^l^ilil^S
E^^^S^SwsS5s;iii^-,-l^ ̂ V/iJi^JS^^S^^^^S^ra^S -J~

ORILUNG CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAIM NAMC 'J-' 'K^V- •'••'' -'^^ ---- /-^

COMMENCED "' ^

FINISHED.^-.——-—-.^—.^--. 

PROJECT MQ ____^—

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM^ NO.

ASSAYS

A/ /"?W

r

104.1 r//? A/ -- V(/ LIZHT 22 <.oot

u/^r/v
t.(f,tt-f T/J

17/4^ ffi/ ^: LtfCftUJU

-ra c,

overt
G fcu M ex '.-r e i 204'



*TJ*a-,'ri- ; ;y

-.-.'?- . ,vi :- ;'-. - -- -.^-.- f ' - .,. ~ .. ..----. .,j.^,-:,.v .'..-- ... .-'' PJ^gJ- -""•-'--- " ' . " ; '. - ' - -- - "--'"J -

ELEVATION

lOGGPO BY

DATF lOGnPn

MAP REFERENCE NO.

- HOLE SURVEY A-
KWTAGE AZIMUTH OH*

METHOD:

'i'*j*vV4"S5*K.'~';-:is.-.';:^' ^iA.^ii^'^jJsiy." - "~ - --"i' *- '-"\ ..:' ',-v-J.v*.''jffltif'tij.:iftw.* !?i;'**?,^p --'-- /.y* ^"-'- .-. :*~r*-'^"^.—^- -1--***^ ^,-. -' - ,- .f- ~ ,--

PROPERTY

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

' V'Vfe,in ^JSS,*^ii'rW^Si^* i-j.-^ '^* -SS*2S!A*A??~ASa!--;r-- -,-,

CLAIM -NAME '

FINISHED

PRO^CT NO..

FROM
Jrl

TO RECOVY DESCRIPTION
SAMPLE

FROM M WIDTH NO.
ASSAYS

Ju

ZDtJt JlHtZCuiS ' 3^7

Vf n-i-re

-T^r f^LftTL^D CfSu?r?frL~~ fZ f O T f YE SCfJfST

f BZ.t ~

NCtf-C -(c

1 V f7(?(40Tfrf : if- - tfi

'~}Ci4t f,T-

c:': Z-/- -

IK

'-- SIMILE To s.s- "4- .002

J5(JT wrfi-f fS/- P/KK.

(pVK(Zttcri~re)-. tA0fr ffi 35' f*? C. A.-.

~D0WfiftotL: C&tOTflflr 91-l-fcRP ft-r ZS" -to C. fi,

f 6



ELEVATION . 

LOGGED BY.

DATE LOGGED —M- 
MAP REFERENCE NO.

^•- - -•''••^•^•^K^^^s^^m^m^m :v ;y,.-y ; -^--\' ---LJ:'-::':'.2:!^M^j^v^^^ife^'^^S^^

• ft^kk ^- *** Btf^kA^**^ i - -," '-'f^ff'^^f^Sk&y^^^^^s^^'m ''•J^^UKW

FOOTAGE AZIMUTH

METHOD:

DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM
hi

TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.

ASSAYS

: ^ If- ~ 17(44.

weu frT 40' ree.*

r -t?/ SC CLjVf.

(ftLc- . 4-

wett -<3^s^/r/acr

avert

fi



dDOULMU'.^^^^^:^^/1
^'^MnpTii -;-v -v;-^ ^--- "-^^^ :.^T0

- CAST ' ^•" : '-;:'-'":':^-; --i:*.-: ^ ::^^L : ;
PI FVATION . , r

LOGGED BY —— . .

OATF lOCRFn

MAP REFERENCE NO.

^ HOLE -SURVEY ' fi-.
FOOTAGE AZIMUTH O*

METHOD:

PROPERTY
DRILLING CONTRACTOR 
ASSAYER__________
PURPOSE OF HOLE

CLAIM NAME

COMMENCED 
FINISHED —

PROJECT NO.

FROM TO RECOVY DESCRIPTION
SAMPLE

TO M WIDTH^ NO

ASSAYS

Crre To

HffMtS-,e

-p/,**/A)mo~r ^rr?icircc

. J- 2(00.7*.; Weu. ar ^S' -fa c.4. vfn0t.tr

fir 35" -rf ^ a.
- 23*?, B n.

(OWC? cr V^ P67f t-'

4

260.7 1.120 M rd ft M AT fa tttt: W •s- -To 315! 3. l f .20 7.2f

vJ(ft4 two 3.2 <.oof

re Cstzi?
C . fi . ',

even Zc c *-.
My r?



FROM
IV)

TO
Wl

RECOVY DESCRIPTION
SAMPLE

FROM ni NO.

ASSAYS
Au

; ZL0.7- iC,Z.^: fi K stK stuart*, re

f/- - :^Ko*st~rZ(Ti-

It, 1.1 -

2U.I oo/

-r-y - ty 2L&A 2 5-2
OOZ

U/et AT 40* T0 C -A

, (Z A 77/3 t?U(-~H Ids t*'

A/ e: 3 ^ -



; ' -^' :.*V "f- * 1 ^,^r-BS^s;3*t-.-*Si**:--A-;-JF?'f*i.-S?tf'^?*'^^^B'^ •••.'-'•:'~ '--, ---^rfv-"-.^ ;*-'"-i~i' :-vi*~
jfer-:-rf^^|f:^^r.S^Z&mtp^- -; v; ..,:^:;:^::^ -'- -' '•,. --r: ^^e^f--s^^^i^:;:^i^::^iS.^e - : --"-- ;; : .v^-^x' '
D ,, L'.-,.'. '.-^j^-ayy~'.^^::;^f^7*:/^^. -:-:-r' t -,: 'j.,- : - ,-,.,v.; - .— .. L.:...'.^^.^^^^^^.^^^^^^^^^—^:^^lS5,-J'"'."'S^ft-w'*'- 0^.1-. ••i •ft.-.,--^--v.,-;;vi...i..c-,.--::-L .-.-- --, ,..v. -.... -,. uni e CIIDWCV

^ ^^^:^:Kif*:^^k^S^^ ' 
iiiL.i 'X' :^ '^"^-:-9^^f^i--^'^^^^^^^-'-, J'

pvj^fc .'Ct^UMfep|4P^?"P^v^s^sk^i:;t
''^yilTM^'^*^'^-'^'''''^-'^0:' .-- "' : '- ' ;

-FiAZrf^-' ;-^ - ' ' ' : : ' ' '
ELEVATION

1 OGGFD BY

DATE LOGGED

MAP REFERENCE NO.

WOLE SURVEY
FOOTAGE AZIMUTH DIP

METHOD:

COMPANY NAME
PROPERTY
DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM TO RECOVY DESCRIPTION
SAMPLE

WIDTH NO.
ASSAYS

SeiZjfrre J-k. 18

f - N L C,

; W eetc ft~r 4ff

-- i ^H^

N

L A4 Lei-r



NORTHERN DYNASTY EXPLORATIONS Ltd.

816724.1, 803214

ARSENO LAKE PROPERTY

1988 DIAMOND DRILL HOLE 
LOCATION MAP

CLAIM MAPS: KEEYASK LAKE /G-2085 
SEESEEP LAKE f G-2204

NTS : 53B 14/15

O l 2345
—M—Mis
METRES X 100

l
-D— CLAIM POST 

l

O - DRILL COLLAR , HOLE NUMBER 

^-SURFACE PROJECTION .

[TO EYAPAPAMIKAMA

LAKE



A 88 5



'; f-: M lil) i''t? vt Vft l'? f

Y
*^fP"' --^-'"' ~~ V' '•'"- "" ' - JMfl—

l^i^TE^iiibiSGEO iJoue
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PROJECT NO

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

0.6

iJ iz-t cne-

t B.

52.1 Lt.O

101.3. 111.0

1/2.0 i/ q.
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OFFICE
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FROM TO
m

RECOVY DESCRIPTION f /"
*4 I—C& \C*

SAMPLE ASSAYS
TO WIDTH NO.

J

231.0
237- w r f rt- r

ZSS.S

274.1

Z7S.1
2.77.0 y

2774 j\
y
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ELEVATION - ; - ::-s'"-
LOGGED 8V——•"-••-•'- '

DATE LOGGED ".L 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

COMMENCED. 
FINISHED ..- 

PROJECT NO.

FROM TO RECOVY DESCRIPTION
C0h

SAMPLE
FROM TO WIDTH NO.

ASSAYS

3^.2. f yf?rZH0-rrrt~ L

3*4.7 i yft r//ytZM
324.7

316,3
S? f L r/y TV^/V /-

lfffrre-

34! J Off n0



EUCVATION 

LOGGED BY ASSAYER
PURPOSE OF HOLE

^
COMMENCED . 
FINISHED -—- 
PROJECT NO..

*-8

FROM TO RECOVY DESCRIPTION SAMPLE
FROM TO WIDTH NO.

ASSAYS

0,0

G./ 4/?.'

-T/? l^faT/TfC

C ^ J c^

Q&tCJTte - 1=21-09 fi&Tttr.
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ELEVATION - -

LOGGED ev————
DATE LOGGED -——— 

/jflAP REFERENCE NO.

^g^HOLE PURVEY'?
FOOTAGe AZIMUTH

METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

FINISHED —— 

PROJECT NO..

FROM TO RECXJVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

: H t'O- WTr-t

i ~ Z s H, \jismt~j: ~D0fif/A//IA/T

' Mf}Af-rpL{L
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7.3 43
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corner Art fu? ftrw MAC.
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ELEVATION 

LOGGED BY.

DATE LOGGED ____ 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

"*XAIM' NAME v ': -' : '^--?^f' ̂ ^yg^iff,

COMMENCED _____ - '--'-- ' ' "'''-^-••JK: : 

FINISHED __________- ' -'" ' - - ': ".v -

PROJECT NO..

FROM
m

TO RECOVY DESCRIPTION
SAMPLE

FROM^ j., WIDTH NO

ASSAYS

A*

7^.2 71-7 l-S 2110 /z <.t>of

77-7 73-.-T I'ft
CAL 7s . 00 f

~is.\ l -Z
^-

- wen.

AT
"7/7 f

- '

Iff 'f-
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rn

TO
Vn

RECOVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.

1/2.0 fi* ' ~?Z

/or '-f*

~

A ^^'- weny.

: IftAce -

ryfZ(7(.--. LacW-t.^ 1 -f' ~ w/ r//
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: *:*3®tf,; ELEVATION " 'L.:L:--. 

LOGGED BY-———^Li 

DATE LOGRgn 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER ..';. :.'-'..:.;'-
PURPOSE OF HOLE

COMMENCED. 

FINISHED —— 

PROJECT NO..

FROM TO
m

RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.
ASSAYS

m. L
: U4tc

C -A.'

ri Y \ - : ^- 1 -- ~

AT tS TO C,

vert. \Oc-^' Lac**-
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' ELEVATION
iOGGEO 8 Y

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

NAME.

COMMENCED. 

FINISHED __

PROJECT NO.

FROM TO RECOVY DESCRIPTION
SAMPLE

NO.
ASSAYS

,CL -T6

GfteV: - w
HtifiAe

W /-

ffi.o Z?

JAL
^ 1 c ~* 177.7 3.2.

\f(GGLL AT 3/7* C.-/9-. 7

^
C.I4ZM IcAu 5/^*7/016*0 r f?
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FROM TO RECXDVY DESCRIPTION
SAMPLE ASSAYS

FROM TO WIDTH NO.

y*~l

l Ccl. C, -!70'f*~ r y r? rv? - ^ I/* -

t hi
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J
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r W

C^t^fficr even



•ELEVATION 

LOGGED BY-
DATE LOGGED - - - 
MAP REFERENCE NO. METHOD:

DRILLING CbNTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAW NAME
COMMENCED. 
FINISHED —
PROJECT NO..

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM.V, WIDT& NO

ASSAYS

ZU.

', N

^ 9- ~r ̂

Ls

//

215,0 I-Tl: ^D

UNoH-Mfl6jje-r((.- MOD -r* U/PTC p
'
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a T C- A

J^-- Wf- So pirn

2SI.0

AT
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DATE LOGGED ____^ 
MAP REFERENCE NO.

FOOTAGE AZIfWUTH

METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAIM NAME
COMMENCED. 
FINISHED —.
PROJECT NO..

FROM
M

TO
M

RECOVY DESCRIPTION
SAMPLE

NO.

ASSAYS

2-37.
25" c, a.-

T IS" T0 C. /Q. T/?

- : ^I'f- ~ VHP

- IfZAttr- 251-6**:
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2,0

2-45.3- lALfi* - 16 rf*
W-'T/V



FROM TO RECOVY DESCRIPTION
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DRILLING CONTRACTOR 
ASSAYgR

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM TO WIDTH NO.

ASSAYS
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TO WIDTH NO.
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FROM TO RECOVY DESCRIPTION
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FROM^ WIDTH NO
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DATE LOGGED ^--—. 
MAP REFERENCE NO.

.SURVEY
ROOTAGE AZIMUTH

METHOD:

FROM TO
Vv.

RECOVY DESCRIPTION
SAMPLE

WtDTtk NO
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o

M if fi- /y J GRet-u.

C te w&H.
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-TO c. 134.0 . oaf
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DATE LOGGED - - :. 
MAP REFERENCE NO. METHOD:

DRILLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAIM NAME,

COMMENCED 
FINISHED —

PROJECT NO..

FROM TO RECOVY DESCRIPTION
SAMPLE

FROM WIDTH. NO

ASSAYS
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FROM TO RECOVY DESCRIPTION
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WIDTtk NO
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FROM TO RECOVY DESCRIPTION
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TO ^ WIDTH NO

ASSAYS
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LOGGED 8Y
DRILLING CONTRACTOR
ASSAYER
PURPOSE OF HOLE

FROM TO 
Ki

RECOVY DESCRIPTION
SAMPLE

FROM^ TO NO.
ASSAYS
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LOGGED BY. 

DATE
MAP REFERENCE NO. METHOD:

ORtLLING CONTRACTOR 
ASSAYER
PURPOSE OF HOLE

CLAIM NAME .

COMMENCED . 
FINISHED ...

PROJECT NO.

FROM TO RECOVY DESCRIPTION
SAMPLE
TO^ WIDTH,. NO

ASSAYS
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SURVEY^
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DRILLING CONTRACTOR 
ASSAYER;
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FINISHED ——

PROJECT NO.
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TO RECOVY DESCRIPTION
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NORTHERN DYNASTY EXPLORATIONS Ltd.

ARSENO LAKE PROPERTY

1988 DIAMOND DRILL HOLE 
LOCATION MAP

CLAIM MAPS: KEEYASK LAKE X 6-2085 
SEESEEP LAKE X G-2204

NTS : 53B 14 X 15

9I285T4 912859

912855 , 912858^

O j 2345 

METRES X IOO

l
-D— CLAIM POST 

l

t TO EYAPAPAMIKAMA

LAKE

O — DRILL COLLAR , HOLE NUMBER 

-x-SURFACE PROJECTION .



DOCUMENT No. 
W8903- ot*

Report 
of Work

Name and Postal Address of/Recorded Holder
53B14NE9433 19 KEEYASK LAKE

Summary of Work Performance Snd Distribution of Credits
Total Work Days Cr. claimed

for Performance of the following 
work. (Check one only)

Shaft Sinking Drifting or 
other Lateral Work.
Compressed Air, other 
Power driven or 
mechanical equip.

Power Stripping

Diamond or other Cora 
'drilling
Land Survey

f/ f g/6 72.0. f/? 4"4-/. g/'8'
J ' ——.

All the work was performed on Mining Claim(s):

Required Information eg: type of equipment, Names, Addresses, etc. (See TableBelow)

LOGICAL SUFIVEY

Certification Verifying Report of \
l hereby certify that l have a persor li ailU liutniate
or witnessed same during and/or after its completion and the annexed report is true.

et forth in the Report of Work annexed hereto, having performed the work

Name and Postal Address of Person Certifying

Date Certified Certified by

Table of Information/Attachments Required by the Mining Recorder

Type of Work

Manual Work

Shaft Sinking, Drifting or 
other Lateral Work

Compressed air, other power 
driven or mechanical equip.

Power Stripping

Diamond or other core 
drilling

Land Survey

Specific information per type

Nil

Type of equipment

Type of equipment and amount expended. 
Note: Proof of actual cost must be submitted 
within 30 days of recording.

Signed core log showing; footage, diameter of 
core, number and angles of holes.

Name and address of Ontario land surveyer.

Other information (Common to 2 or more types)

Names and addresses of men who performed 
manual work /operated equipment, together 
with dates and hours of employment.

Names and addresses of owner or operator 
together with dates when drilling/stripping
done.

Nil

Attachment t

Work Sketch: these 
are required to show 
the location and 
extent of work in 
relation to the 
nearest claim post.

Work Sketch (as 
above) in duplicate

Nil

768 (85/12)



NORTHERN DYNASTY EXPLORATIONS LTD.
ARSENO LAKE DRILL PROGRAM 

SU8MITTAL FOR DRILL FOOTAGE CREDITS 
FEBRUARY 22, 1989

CLAIM
NUMBER
t*****

Pa. 803210
8032)1
803212
803213
803214
803215
803216
803217
816719
816720
816721
816722
B16723
816724
816725
816726
818432
818433
818434
818435
818440
818441
818442
818443
818444
818445
818446
618447
818448
818449
818450
818451
818458
818459
818460
818464
818465
618466
818467
618468

WORK
DAY
CREDITS
*****t*

9
9
9
9
9
9

21.21
21.21

9
9

20.21
9
9

. 9
9
9

60
60
60
60
9

21.21
29

21.21
9
9

49
21.21
21.21

60
21.21

60
59.45
59.45

60
60

58.45
58.45
59.45
59.45

CLAIM
NUMBER
******

818480
818481
818482
818483
818484
818485
818486
818487
818488
818489
818490
818491
818492
818493
818494
818495
818496
818502
818503
818504
912854
912855
912856
912857
912858
912859
912860
912861
912862
912863
912864
912865
912866
912867
912868
912869
912870
912871
912872
912873

WORK
DAY
CREDITS
wtttt*

9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

60
59.45
55.31
58.45
22.21
109.21

77
109.21

117
77

109.21
109.21
79.53

117
180

88.21
109.21
109.21
108.21

180
180

108.21
109.21
109.21
108.21

WORK
CLAIM DAY
NUMBER CREDITS
r***** *******

912874 180
912875 180
912876 108.21
912877 109.21
914528 40
914529 40
914531 32.21
914539 9
914540 16.52
978126 180

f̂ ̂ ^frv ''
Isj *brA ^3
Q4
VA
X/^Vb.V&s^

TOTAL CREDITS APPl
*****************4
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•v*-1*

o

8 i 8 4 4 O

MAIN SHOWING

NORTHERN MAFIC 
^ VOLCANICS

8480

A87b2l j?A87- 
A87-I8A87-13,11,10-

O A87-14

ACTIVE

-
Vfri

VOLCANICS

J-
818446

l \ P t

G EOLOGI CAL LEGEND

METAMORPHIC LITHOLOGIES ACCESSORY MINERALS

420

A

O

AST-12

LEGEND

CONTOUR LINES , ELEVATION IN METRES

SPOT ELEVATION IN METRES

OPEN SWAMP (MUSKEG)

TREED SWAMP {MUSKEG)

LAKE SHORE

CREEK
CLAIM POST AND CLAIM LINE

CLAIM POST AND CLAIM LINE 

RECONNAISSANCE SOtL LINE 

PIT OR TRENCH 

ROCK SAMPLE LOCATION 

SOIL SAMPLE LOCATION

NORTHERN DYNASTY

DIAMOND DRILL HOLE , YEAR a NUMBER, VERTICAL PROJECTION

TRENCH

SMALL OUTCROP X BOULDER

1986 DIAMOND DRILL HOLE , VERTICAL PROJECTION

PHY LUTES

PHYLLITIC TURBIDITE ± QUARTZ- BIOTITE- CHLORITE SCHIST

SEDIMENTARY DEBRIS FLOW ; CONTAINS SCHISTOSE FLATTENED AND SHEARED 
POLYMICTIC CONGLOMERATE - bhtCCIA ; LOCALLIZED MYLONITES AND 
CHROMIUM -MICA ALTERATION

SCHISTOSE TURBIDITE j CHLORITE- BIOTITE -QUARTZ-GARNET SCHIST; 

LOCAL CHROMIUM - MICA ALTERATION, LOCAL SERICITE

CHLORITE SCHIST f GARNET ± BIOTITE ^SERICITE 

LOCAL CHROMIUM - MICA ALTERATION

CHLORITE SCHIST CONTAINING POSITIVE RELIEF RIBS OF CHLORITE AND AMPHIBOLE 
tGARNET +BIOTITE i LOCAL C HROMIUM - MIC A ALTERATION ± SERICITE

QUARTZ- BIOTITE SCHIST OFTEN CONTAINING QUARTZ AUGEN ; 
POSSIBLY A QUARTZ- EYE PORPHYRY DIKE

CHEMICAL METASEDIMENTS

QUARTZ-GRUNERITE IRON FORMATION -, MOSTLY RECRYSTALLIZE D ;

ALSO INCLUDES METACHERT HORIZONS ± ARGILLITE

CHLORITE SCHIST, MASSIVE TO APHANITIC , MAY CONTAIN FLATTENED 

PILLOWS ±SERICITE

COARSE GRAINED CHLORITE SCHIST CONTAINING AMPHIBOLE AND PYROXENE, 

OFTEN DISPLAYS A GABBROIC TEXTURE ( POSSIBLE REMANTS OF DIKES AND/OR SILLS)

CARBONATE -TALC-SERPENTINE SCHIST ± ACTINOLITE

RON -CARBONATE SCHIST +CHROMIUM MICA

As —— arsenopyrite

Py — pyrite

PO —— pyrrhotite

Mg — magnetite

Gr — grunerite

To — tou rmahne

Cm — chromium mica

Gt — garnet

At — acti nolite

Fe — iron carbonate

Ag — argillite (graphite)

Cp — chalcopyrite

STRUCTURAL GEOLOGICAL SYMBOLS

So BEDDING X COMPOSITIONAL LAYERING

Si PHASE -ONE REGIONAL TRANSPOSED FOLIATION

Sz PHASE-TWO FOLIATION X CLEAVAGE (oriented parallel to phase-one 
foliation within main shear zone and vicinity)

S3 PHASE-THREE SPACED PRESSURE - SOLUTION CLEAVAGE

Lz PHASE-TWO MINERAL LINEATION
(oriented parallel to phase-z fold axis)

L2 PHASE-TWO MINOR FOLD AXIS WITH SENSE OF ROTATION

L 3 PHASE-THREE INTERSECTION LINEATION

JOINT PLANE

PHASE-TWO , ANTIFORMAL , SYNFORMAL AXIAL TRACE

PHASE-ONE , ANTIFORMAL , SYNFORMAL AXIAL TRACE

GEOLOGICAL CONTACT

INFERRED GEOLOGICAL CONTACT

FAULT

53BMNE9433 19 KEEYASK LAKE
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