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SUMMARY 

The Harlan Property, consisting of the Cam 1-8 and Harlan 1-331 claims. is located in Central Yukon on 
NTS Sheets 105013 and 1050/4. The property was originally staked in 1997 by Viceroy Exploration 
(Canada). NovaGold Resources Inc acquired a 100% interest in the property in 1999. 

The Harlan property is located within the Selwyn Basin which consists of a bmad package of Paleozoic 
sediments extending ESE from north-west of Dawson City to the Yukon-NWT border north of the major 
NW-SE trending Tintina Fault Zone. This stratigraphy consists of shallow shelf to off-shelf marine clastic 
and chemical sediments, as well as basinal clastic sediments derived from the Ancient North American 
Platform to the north-east. Age of deposition ranges from Late Precambrian to Permian. The Mid- 
Cretaceous Tombstone-Tungsten Inttusive Suite (95-89Ma), has been emplaced across the Selwyn Basin. 
Tombstone Suite intrusives, predominantly monzonites and quartz monzonites, control much of the 
economic gold mineralization within the Selwyn Basin. Extensive t h ~ ~ ~ t  faulting moss the Selwyn Basin 
began during Late Jurassic time, resulting in creation of a compressional regime. Most thrust faults are 
oriented roughly ESE, subparallel to the overall ESE trend of stratigraphy. This regional lineation has been 
overprintedby a slightly less pronounced NE-SW lineatio~ markedby high angle orthogonal faults 
suggestingthe compressional regime was followed by an extensional tectonic regime. 

The Harlan Property occurs within a broad deformation belt called the "Gold River Fold Belt", south of the 
Hess River. The property is underlain by broad units of Earn Group chert-pebble conglomerate 
unconfonnably separated by large thrust faulted units of Road River Group chert and graphitic argillite. A 
suite of east-west trending altered limonitic quartz-monzonite dykes extends across north-central areas, 
proximal to an inferred upper level feldspar porphyritic monzonite stock. 

Two major kilometric-scale exploration targets occur within the Harlan Property: the "Vortex Zone", 
within north-central areas; and the "West Porphy~~ Zone", extending up to three kilometres west of the 
Vortex Zone. The Vortex Zone was first discovered from soil sample results of 1997 reconnaissance 
exploration program. Follow-up sampling on the Vortex Zone has identified a northwest trending gold- 
bismuth-arsenic-antimony anomaly measuring 1600 metres by 700 metres that averages over 500 ppb gold 
in soils. Rock samples collected from this area returned values up to 6.5 gpt gold. Geological mapping 
suggests that the Vortex Zone is a thick tabular Earn Group chat peWle conglomerate member overlain by 
the imbricated graphitic argillite. Within the overall Vortex Zone is an intensely brecciated and clay altered 
core zone called the "Vortex Breccia Zone" measuring 500 m by 300 m that contains gold in soil values up 
to 10.4 gpt Au and averages over 1000 ppb in soil. This core zone is highly anomalous in gold, arsenic, 
and mercury, and consists of an auriferous heterolithic explosive breccia postdating dyke emplacement. 

The West Porphyry Zone consists of a series of east-southeast trending, steeply south-southwest dipping 
altered quartz-monzonite dykes. Rock chip sampling retumedvalues to 0.86 gpt A d  20.8111. Anomalous 
values to&.26g@ Au were-ret~~lledfmrn+kesil~ms Z ~ 5 ; 5 s q ~ l d l o m c t r e s e s S i k ~ p ' m g g t o  theESE, 
along projected strike extensions of the auriferous dykes, returned consistently strongly anomalous gold 
values to 230 ppb Au. The projected strike extension of this dyke set extends through the area of anomalous 
gold-in-silt values to the ESE. 

The dyke hosted mineralization and Vortex Zone mineralization are believed to have a common source, 
possibly along a major ESE trending paleolineament. Anomalous geochemical values occur across roughly 
ten s q w e  blometres, suggesting the Harlan Property has the potential to host a "world class" gold deposit. 

Exploration expenditures for 1999 total $ 

A two-stage exploration program is envisioned for the year 2000 field season. The first stage exploration 
program will consist of detailed geologic and structural mapping and additional surface sampling over 
areas of open high-level soil anomalies to define potential drill targets. Final drill targets would be 
prioritized brlsed on integration of the detailed geologic and structural mapping and surface geochemistry. 
Based on available funding the highest-priority drill targets could be tested by drilling a fence of 5-8 NQ 
core drill holes totalling -1000 m (3000 A) moss the highest-priority targets. 
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CHAPTER 1: INTRODUCTION 

1.1 Introductory Statement 

The Harlan Pmperty consists of 339 contiguous quartz mining claims (Cam 1-8, Harlan 1-33 1Claims) 
within NTS Sheets 105 W3 and 04,in the Mayo Mining District (Figure 2). 

The 1999 exploration program involved geological mapping and rock geochemical sampling. 

1.2 Location and Access 

The Harlan property is located 150 kilometres north-northeast of Ross River, Yukon, and 60 kilometres 
northwest of the Canol Road (Yukon Highway #6). It is centered at 63 " 14' North latitude, 13 1 " 40' West 
longitude on NTS Map Sheets 105 013 and 014. (Figure 1). Access is by helicopter from the North Canol 
Road A winter road extending to the Plata propeq to the northwest extends within ten kilometres of the 
north property boundary. 

1.3 Physiography and Vegetation 

The property covers fairly rugged terrain, with elevations to 6,600 feet at the summit of Dall Mountain 
~ -- 

~ u c h  of the southern property, and small portions of northern areas are inaccessible to exploration. 
Typical northern boreal spruce forest covers lower elevations, grading to subalpine fir forests towards the 
tree line. Higher elevations are covered by typical tundra~e~eta t io~with  sizable barren zones. 

1.4 Regional Exploration History and Competitor Activity 

Limited exploration has occurred in the immediate Harlan property vicinity. The JET Claims held by the 
ArcherCathro Group located roughly thnty kilometres north-west overlie barite occurrences within Earn 
Group sediments. Several claim blocks overlie Tombstone Suite stocks and associated gold mineralization 
and gold in silt anomalies. These include the YZ, NID, EM and CYP Claim$ held by Alliance Pacific 
Gold Ltd., which added the WEAS Claims to the CYP Claims in 1997, and the NUG Claims heldby Mr. 
B. KrefL The PLATA lead-zinc-silver prospect is located roughly eighty kilometres to the north-west. The 
TOM and JASON lead-zinc-silver Sedex style deposits, held by Cominco, occur roughly forty kilometres 
to the northeast. The BRICK-NEVE Claims, heldby Cameco, located roughly thirty kilometres to the 
nor@ overlie sediment and dyke hosted gold mineralization. 

1.5 Property Exploration History 

No evidence of significant past exploration activity exists across the present Harlan p p r t y .  The Cam 1-8 
and Harlan 1-331 claims were staked in 1997 by Viceroy Exploration (Canada) Inc. (Viceroy) to cover 
kilometric-scale gold-in-soil anomalies associated with multi-gram goldvalues from rock samplingacross 
Earn and Road River Group sediments intruded by quartz-monzonite dykes. The original target was 
selected ctue to a combination of coincident gold-arsenic-mercury-antimony anomalies from RGS silt 
sampling and favorable stratigraphic and structural settings. The 1998 program delineated two major 
kilomehic-scale exploration targets. 

In 1999, NovaGold purchased a 100% interest in the property from Viceroy Resources Inc. NovaGold 
Resources Inc. subsequently completed additional geological mapping and rock sampling in 1999 on the 
property. 







Table 1 lists detailed claim status, including assessment status and expiry dates following the 1999 filing. 

1.6 Work Program 

Several reconnaissance traverses involvinggxdogical mamingand evaluation and rock sampling were 
conducted across the "Vortex Zone", within the north-central area, and the West Porphyry Zone within the 
western area in 1999. A total of 47 rock samples were &tained 

1.6.1 Sample Preparation and Assay Procedure 

Samples taken in 1999 were sent to NAL Laboratories of Whitehorse for gold fire assay analysis, then sent 
to IPL Laboratories in Vancouver for 30-element ICP analysis. At NAL, samples were pulverized to -100 
mesh, then subject to 30 gram fire assay analysis ulth AA (atomic absorption) fmish. 

All rock soil and silt sampling was quantifAly recorded in the field to ensure a high degree of quality 
control, and entered into standardized spreadsheet programs. Criteria for each sample included: sample 
type, width of chip sampling lithology, alteration and mineralizatioq and ''m location. All sample 
locations have been tied into UTM co-ordinates and have been plotted. 

1.62 Personnel 

All applicable assessment work was done by NovaCold personnel: Rick Van Nieuwenhuyse, President, 
Greg Johnson, Fksonal Exploration Manager, and Carl Schulze, Project Manager. 

Fireweed Helicopters of Dawson City, Yukon ~ o v i d e d  helicopter services. 



I Table 1: Status of Harlan Property claims after 1999 filing I 
I Claim Name I Grant Number Owner lNew Expiry I Work Completed 

I Date By 
I I I 
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CHAPTER 2: GEOLOGY 

2.1 Regional Geology 

The Harlan property is located within the Selwyn Basin which consists of a broad package of Paleozoic 
sediments extending ESE from north-west of Dawson City to the Yukon-NWT border north of the major 
NW-SE trending Tintina Fault Zone. This stratigraphy consists of shallow shelf to off-shelf marine clastic 
and chemical sediments, as well as b a s i i  clastic sediments derived from the Ancient No& American 
Platform to the northeast. Age of deposition ranges from Late Precambrian to Permian. At least two major 
episodes of rifting have occurred: the first during deposition of the Late Precambrian Hyland Group 
sediments, and the second during deposition of the Devono-Mississippian Earn Group sediments (Table 2, 
Figure 3). These major rift zones often host poorly sorted coarse clastic sediments, such as debris flows or 
turbidite horizons. Several episodes of continental uplift have led to periods of increased erosion and 
resulting continental margin or miogeosynclinal depositioq resulting in the creation of sequences of 
comparatively high energy, shallow water sediments, often coarsely grained and variably calcareous. 
These are separated by strata formed under deeper, quieter water conditions, resulting in formation of fme 
clastic sediments and chert. The Mid-Cretaceous Tombstone-Tungsten Intrusive Suite (95-89Ma) 
consisting primarily of monzonitic to quartz-monzonitic intrusive structures, has been emplaced within the 
Selwyn Basin. Members of this suite occur along an ESE trending belt extending for over 500 kilometres 
from north-west of Dawson City to the Yukon-NWT border. Tombstone Suite intrusives are believed to 
control much of the economic gold mineraliration within the Selwyn Basin. 

Extensive thrust faulting along the entire extent of the Selwyn Bash began during Late Jurassic time, 
resulting in creation of a compressional regime. Most thrust faults are oriented roughly ESE, and dip to the 
sonth-west, subparallel to the overall ESE trend of stratigraphy. Several major @rial thrust faults were 
formed including the Dawson Thrust, Tombstone Thrust, and Robert Service Thrust. This regional 
lineation has been overprinted by a slightly less pronounced NE-SW lineation, marked by high angle 
orthogonal faults suggesting the compressional regime was followed by an extensional tectonic regime. 
The latter lineation is strongly pronounced within the Harlan property area. 

The Harlan property occurs withinabroaddefomti~n~belt~unoacially calledthe"Gold&ver.FoldedBeIf 
extending along the south side of the Hess River. Several WNW trending thrust faults, re-activated as 
strikeslip faults associated with fairy intensefolding, extend a~ross4hisbelt: TombstoneSnite intmsives 
occur within the belt, particularly along the noah and south flanks, and are common in the Harlan propert?. 
area. 

2.2 Property Geolog~ 

The Harlan Property is underlain by a thick sequence of Earn Group chert pebble conglomerate, sandstone 
and greywacke, with lesser shale to siltstone members (Figure 4). Several roughly east-southeast trending 
units of Road River Group shale to siltstone, and graphitic argillite units extend across the property. A large 
unit of Road River Group graphitic argillite and shale underlies much of the central area. Contacts are 
indicated by ESE trending, moderately south dipping thrust faults causing imbrication of Earn and Road 
River Group stratigraphy within a compressional regime. This has been overprinted by a NNE-SSW 
trending lineation manifested by drainages across the property, as well as a third N-S trending lineation. 

The central area of the Harlan Property is underlain by a sequence of Road River Group graphitic argillite 
thrust against a thick package of strongly altered and mineralized Earn Group chert pebble conglomerate 
with lesser greywacke and sandstone, called the "Vortex Zone". The NW-SE trending SW dipping thrust 
fault contact overlies the conglomerate. Withim the Vortex Zone, the Earn Group sediments have 
undergone strong argillic alteration and silicificatio~ and display multiple episodic fine quartz veining and 



stockwork development, and interstitial and replacement style quartz-arsenopytite mineralization 
Elsewhere, sin& unaltered chert pebble conglomerate has a strongly cal&eous matrix, suggesting an 
originally calcareous matrix for the conglomerates in the Vortex Zone. A feldspar porphyritic stock, 
perhaps the heat source for the alteration occurs mu& 300 metres to the south A suite of late-stage 
Cretaceous altered quark-monzonite dikes at variable orientations extends across Earn and Road River 
Gmup sediments. These dikes are particularly abundant west of the Vortex Zone and within thc West 
Porphyry Zone, located one to three kilometres to the west, where localized "dike swarms" occur. 

In the West F'orphyry area, the WNW trendingkkes o~cur  within the northern portion of the broad 
graphitic argillite unit, somewhat south of the east-west trending contact with chert pebble conglomerate to 
the north. The dykes trendrou&lp 110 to 120~degrees, dippingsteeply to the southsouthwest, indicating 
they are not extensions of east-west trending dykes just west of the Vortex zone. 
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CHAPTER 3: MINERALIZATION 

3.1 Prnperty Mineralization 

Two major kilometric-scale exploration targets occur within the Harlan Property: the "Vortex Zone", 
within northentral areas; and the "West Porphyry Zone", extending from one to three kilometres west of 
the Vortex Zone (Figure 4). Geological mapping suggests that the Vortex Zone is a tabular Earn Group 
chert pebble conglomerate member overlain by the imbricated graphitic argillite. The base consists of a 
ESE trending SW dipping strongly foliated monzonitic dyke along a thrust fa&. Avalue of 655 ppb Ad 
1.2m from silicified conglomerate associated ulth fine disseminated pyrite, was returned from this 
material, suggesting mineralization extends into the footwall. A "window" of Earn Group sediments, 
associated n%h a&malous gold in soil values west of the upper h s t  contact, and an oc&rrence of 
Vortex-style float within gramtic argdlite 600 metres to thewest of thezone, -suggests that thevortex 
Zone extends considerably to the west beneath the overlying argillites. 

The Vortex Zone was first discovered after a 1997 reconnaissance soil traverse r e m e d  a value of 771 ppb 
A d  1,400 metres, open to the southeast. Follow-up sampling on the Vortex Zone has since identified a 
northwest trending gold-bismuth-arsenic-antimony anomaly measuring 1600 metres by 700 metres that 
averages over 500 ppb gold in soils. Rock samples collected from this area have returned values up to 4.4 
and 6.5 gpt gold Detailed silt sampling has also returned strongly anomalous values to 195 ppb An. Results 
of exploration in 1999, indicate that the occurrence of silicified conglomerate beneath the Vortex Zone 
footwall is part of a continuous mineralized unit at least ten metres thick consisting of fine disseminated 
pyrite within a silicified hydrothermal breccia. The "Vortex Breccia Zone" is an area of intense brecciation 
and argillic alteration that averages over 1000 ppb Au in soils and includes values up to 7.4 gpt and 10.4 
gpt Au in soil. The Vortex Breccia Zone, contains angular argillite fragments and altered dyke clasts 
indicating an explosive event post-dating dyke emplacement A sample of arsenopyite breccia north of the 
Vortex Breccia zone returned 6.5 gpt Au. Sampling of altered dyke rubblecrop in 1999 roughly 300 metres 
east of the Vortex Breccia returned a value of 877 ppb Au13.0 metres, extending the boundaries of known 
mineralization. 

The West Porphyry Zone consists of a series of east-southeast trending steeply south-southwest dipping 
altered quartz-monzonite dykes. Gold mineralization tends to increase progressively towards the west, with 
highest values within westenunost dykes. Rock chip sampling across the West Porphyry Zone at the 1.26 
gpt Au anomaly retnmed 0.86 gpt Ad 20.8m, with values of 0.56 gpt A d  4.2m and 0.48 gpt A d  3.5m 
returned from nearby sampling. Anomalous values to 1.16 gpt Au were returned from similar dykes across 
2.5 square kilometres. Silt sampling to the east-southeast, along projected strike extensions of the 
auriferous dykes, returned consistently strongly anomalous goldvalues to 230 ppb Aq commonly 
exceeding 200 ppb Au. 

Exploration in 1999 identified a dyke roughly 100 metres east of the main dyke returning 0.86 gpt Ad 20.8 
metres. Sampling retnmed values to 1.08 gpt A d  1.5 metres, with composite grab sampling returning 
values to 1.3 gpt Au. Further geologic mapping has revealed that strong silicification and moderate argillic 
alteration within this nearly massive dyke contrasts markedly to the advanced ar@c and strong phyllic 
alteration of the main dyke to the west. A "!dl zone" identified in 1999 extends across part of the projected 
strike extension to the southeast associated with the anomalous gold-in-silt values. 

A series of soil p~ofiles were conducted across the Vortex Zone. Surface rock grab sampling to determine 
mineralized lithologies was accompanied by sampling of soil or talus fines at depths from 10 to 60 
centimetres. In each case, rubblecrop was found to overlie C-horizon soil or talus fine material, suggesting 
rock material was derived from an uphill source. Also, results of underlying fine material were consistently 
higher, with values to 1.170 ppb Au, than from overlying rocks. This suggests that the nrbble-crop material 
may represent resistive, possibly less mineralized members of the zone and that the abundant fine material 
is more representative of the altered and mineralized material within the overall Vortex zone. 



o 0.5 1 NovaGold Resources Inc. - arlarm Project - 
&aometm 1999 Propew Oeology and Rock Location Map \ o*PO 



CHAPTER 4: CONCLUSIONS 

The Harlan property is located within the Selwyn Basin which consists of a broad pckage of Paleozoic 
sediments extending ESE from north-west of Dawson City to the Yukon-iVWT border north of the major 
NW-SE trending Tintina Fault Zone. This stratigraphy consists of shallow shelf to off-shelf marine clastic 
and chemical sediments, as well as basinal clastic sediments derived from the Ancient North American 
Platform to the north-east Several episodes of continental uplift have led to periods of increased erosion 
and resulting continental margin or miogeosynclinal deposition, resulting in the creation of sequences of 
comparatively high energy, shallow water sediments often variably calcareous. These are separated by 
strata formed under deeper, quieter water conditions, resulting in formation of h e  clastic sediments and 
chert. The Mid-Cretaceous Tombstone-Tungsten Inhusive Suite (95-89Ma), consisting primarily of 
monzonitic to quartz monzonitic intrnsive structures extending from the Alaskan border to the Yukon- 
NWT border, has been emplaced within the Selwyn Basin. Tombstone Suite intrusives are believed to 
control much of the economic gold mineralization within the Selwyn Basin. 

Extensive t b ~ ~ s t  faulting along the entire extent of the Selwyn Basin began dwing Late Jurassic time, 
resulting in creation of a compressional regime. Most t h s t  faults are oriented roughly ESE, and dip to the 
south-west, subparallel to the overall ESE trend of stratigraphy. This regional lineation has been 
overprinted by a pronounced NE-SW lineation, marked by high angle orthogonal faults suggesting the 
wmpressional regime was followed by an extensional tectonic regime. 

The Harlan propen? is underlain b) broad units of E m  Group chert-pebble conglomeralc unconfombl) 
separated by large thrust faulted units of R o d  R~vcr Group chert and gmphitic ugllitc. A swte of east- 
west trending argdlically altered limonitic quartz-monzonite dykes extends across north-central areas, 
proximal to an inferred upper level feldspar porphyritic monzonite stock. 

Two major kilometric-scale exploration targets occur within the Harlan Rope@: the "Vortex Zone", 
within north-central areas; and the "West Porphyry Zone", extending from one to three kilometres west of 
the Vortex Zone. The Vortex Zone is a northwest trending gold-bismuth-arsenic-antimony anomaly 
measuring 1600 metres by 700 metres that averages over 500 ppb gold in soil. Rock samples collected from 
this area returned values up to 6.5 gpt gold Within this area is an intensely brecciated and clay altered core 
zone measuring 500 m by 300 m that contains gold in soil values up to 10.4 gpt Au and averages over 1000 
ppb in soil. This core zone is highly anomalous in go14 arsenic, and mercury. 

Mineralization within the Vortex Zone is associated with intense argillic and advanced argillic alteration 
and silicification with multi-episodic q& stockwork veining and brecciation of Earn Group chert pebble 
conglomerate member overlain by the imbricated graphitic argillite. This sedimentary sequence has been 
intruded by the 90-110 million year old Tombstone Plutonic Suite, consisting of altered quartz-monzonitic 
to granitic rockf. Numerous north-south, northwesf and northeast oriented structural zones are evident 
within the sedimentaty sequence. These structures appear to have controlled emplacement of small dikes 
and sills as well as subsequent gold mineralization. 

The 1500 metre by 500 metre West Porphyry Zone consists of a broad surface geochemical anomaly 
containing values to 2.5 gpt Au over 2.0 m from rock channel sampling and up to 230 ppb Au from silt 
sampling. Abundant mineralized northwest trending Tombstone Suite quartz porphyritic monzonite dikes 
retumedvalues of 0.86 gpt Au over 20.8 meters from channel sampling. Due to the wide-spaced nature of 
the traverse sampling al l  of the anomalous zones are open and expdable. 

The dyke hosted mineralization and Vortex Zone mineralization are believed to have a common source, 
possibly along a major ESE trending paleolineament Anomalous geochemical values occur across roughly 
ten square kilometres, suggesting the Harlan Propem has the potential to host a "world class" gold deposit. 



CHAPTER 5: RECOMMENDATIONS 

The 2000 exploration program will consist of an early phase of detailed surface exploration aimed at 
delineation of drill w e t s  for testing later in the 2000 field season This urogram shall include detailed 
geological mapping &ospecting a i  systematic B-horizon soil grid control along the 
Vortex and West Porphyry Zones. The Vortex Breccia Zone and newly discovered mineralized areas 
outside of the previously &fined V o a x  Zone will also be targeted Systematic channel sampling across 
known dyke occurrences within the West Porphyry Zone will k done, as well as detailed soil and rock 
sampling across the area of anomalous gold-in-silt values. 

Several contour soil profile traverses combined with geological mapping and rock chip sampling are 
recommended for outlying areas, particularly to the east and south of the major zones. 

Based on the results of the detailed surface exploratioq final drill targets would be prioritized through 
integration of the detailed geologic and stmtural mapping, and surface geochemistry. Based on available 
funding the highest-priority drill targets could be tested by drilling a fence of 5-8 NQ core drill holes 
totalling -1000 m (3000 ft) across the highest-priority targets. 
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I, Carl Schulze, of the City of Whitehorse, Yukon Temtory, Canad+ do hereby certify that: 

1) I held the position of Project manager with NovaGold Resources Inc. during the exploration program 
described in this report and currently act as agent for NovaGold Resources Inc through Wolf Star 
Resources. 

2) I graduated from Lakehead University with a Bachelor of Science Degree in Geology in 1984. 

3) I have been continually active in mineral exploration since 1984. 

4) I supervised the exploration program and performed part of the work described in this report 

5) I am the immediate past president of the Yukon Chamber of Mines and a member of the Yukon 
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" 
Carl M. Schulze 
Consulting Geologist 
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APPENDIX 1 

APPLICABLE EXPENDITURES FOR ASSESSMENT CREDITS 

I 
Total 1 $7,600 



APPENDIX 2: ROCK SAMPLE GEOCHEMICAL RESULTS 

2aI ROCKSAMPLE DESCBIPTIOPLSIIEEff ~ ~ ,~ 
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