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SUMMARY

The Iron Range Property consists of 112 2-post claim units located in the Goat
River area 15km NE of Creston, BC. The claims are owned 160% by Eagle Plains
Resources Ltd., and carry no underlying royalties or encumbrances.

The Tron Range deposits were originally staked in 1897 and were covered by
Crown Grants held by Cominco Ltd and the CPR. When the grants were reverted in
1999, Eagle Plains Resources Ltd. recognized the opportunity to secure the Iron Range
deposits and the original FeO and IR claims were acquired. Past work on the Iron Range
deposits by Cominco Ltd. was directed toward the considerable iron oxide resource and
consisted of trenching and very shallow (20m depth) diamond drilling in the area along
the Iron Range fault zone. Ongoing work by Eagle Plains Resources Ltd. is focused on
exploring the potential of the [ron Range fault zone and surrounding area as a conduit and
host for both Iron-oxide-Cu-Au (IOCG) mineralisation and sedimentary exhalative
(SEDEX)} Ag-Pb-Zn mineralisation,

2002 field work included geological mapping with an emphasis on structural and
alteration mapping, at a scale of 1:20000. Grid and contour soil geochemical sampling
aimed at constraining soil anomalies established in 2001. A limited rock geochemical
sampling program was undertaken in order to assess the geochemical character of the
Iron Range metasomatic ironstones and associated alteration,

The total cost of the 2002 geological exploration work on the Iron Range Project
was 567,506.36.

Iron-oxide mineralisation on the [ron Range Property varies from hematite-rich
mylonites to massive hematite and magnetite breccia bodies. Iron-oxide mineralisation
crops out over a strike length in excess of 6km within the Iron Range fault zone, and an
Iron-oxide + sulphide zone crops out over >1km strike length, and is open to the north.
[ron Range metasomatic ironstones are marked by significant enrichment in Fe203, Au,
WV, Co, Cr, Ni, SiO2 and Sc. Metasomatic ironstones firom a limited whole-rock surface
sampling program return values up to 106 ppm Au. Geochemical targets along and
adjacent to the Iron Range fault zone exhibit enrichment in multiple [OCG indicator
elements including Cu, Co, Ba, La and P.

SEDEX geochemical anomalies lie within a narrow stratigraphic interval near the
contact between the Middle Aldridge and Ramparts facies. This stratigraphic interval is
likely the time-equivalent to the Lower-Middle Aldridge contact (LMC), at which the
recently closed Sullivan Ag-Pb-Zn deposit is located. Further exploration for SEDEX-
Ag-Pb-Zn mineralisation should be focussed around this horizon,
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INTRODUCTION

This docurent is a report on field and analytical work performed by and on the
behalf of Eagle Plains resources during 2002. Soil geochemical data is combined with
data obtained by Eagle Plains during the 2001 field season.

PROPERTY DESCRIPTION, PHYSIOGRAPHY AND ACCESS

The Iron Range Propertv is located 15 km northeast of Creston, B.C. near the
Goat River, and is accessed by a network of seasonally maintained BC Forest Service
roads {Figure 1). The claims cover alpine to subalpine terrain within the Iron Range of
the southern Purcell Mountains. Elevations range from 800 to 1900 meters, with
moderate to very steep topography. Outcrop exposure is good on ridges but generally
poor at lower elevations. Past trenching has exposed significant portions of the Iron
Range structure. The summer field season lasts from May to mid-November. A well
developed transportation and power corridor lie at the southern end of the IR and DELI
claims, where a new high pressure gas pipeline and a high voltage hydro-electric lme
follow the CPR mainline and Highway 3 south. The rail line provides efficient access to
the Cominco Ltd. smelter in Trail, B.C.
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Figure 1: Property Location Map / Regional Geology
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TENURE
The property consists of 112 claims located on mapsheets 82F018, 82F019, and

82F028 approximatcly 15 kilometers NE of Creston, B.C. (Figurc 2). The claims arc
owned 100% by Eagle Plains Resources Ltd. and carry no underlying encumbrances.
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Figure 2: Claim Map
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Table 1: List of claims

EAGLE PLAINS RESOURCES

Iron Range Project

Project Lecation] Ownership NSR % |Tenure Claim Map EXpiry Mining [Units Tag
Number Name Number Date Division Number
Iron Range SE. B.C. [100% EPL n/a 379349 |Fel 1 82F028 20068EP0S  |Nalson 1 BB7711M
Iron Range S.E B.C. {100% EFL n/a 379350 |FeO 2 82F028 2005SEPQS  Nelson 1 587712M
Iron Range SE B.C. [100% EPL n'a 379351 FeQ 3 82F028 20055EP0S  Nelson 1 GaT713M
lron Range S.E.B.C. |100% EPL nla 379352 |FeQ 4 82F 028 2005SEPO9  INelson 1 [BBTT14M
Iron Range S.E.B.C. |100% EPL nia 279353 |FeQ 5 82F028 20055EPQ2  [Nelson 1 |B87715M
Iron Range S.E.B.C. |100% EPL nfa 379354 |FeQ B B2F028 20058EPDY  [Nelson 1 |BB7716M
lron Range SE.B.C. |100% EPL nfa 379356 FeQ 7 82F028 2005SEPQ9  |Nelson 1 BE7T3TM
fron Range S.E.B.C. [100% EPL nia 3793568 |FeO 8 82F028 20065EP09  [Nalson 1 |8B773EM
iron Range S.E.B.C. |100% EPL n/a 379357 |FeQ 8 82F028 20058EPC9  [Nelson 1 B87738M
Iron Range S.E.B.C. [100% EPL nia 378358 |Fel 10 82F028 20058EPO9  |Nelson 1 B687740M
Iron Range SE BC. |100% EPL nia 379359 |FeD 11 B2F028 20055EP0S  |Melson 1 |BBT741M
Iran Range SE BC. }100% EFL nia 379360 |FeQ 12 §2F028 20058EP08  |Nelson 1 [BB7742M
Iron Range SE.B.C. |J100% EPL na 379361 Fel 13 82F028 20053EF08  |Nelson 1 |8B7743M
Iron Range S.E.B.C. |100% EPL nfa 379362 Fe 14 82F028 20088EPD9  [Nelson 1 687744M
iron Range 5E.BC. |100% EFL nia 379383 |FeQ 15 42F023 20088EPD9 [Nelson 1 B87745M
Iron Range S.E BC [100% ERL nia 379384 |FeQ 18 82F028 20058EPGS  |Nalson 1 BB7746M
Iron Range SE.B.C. |100% EPL n/a 381631 FaO 17 82F028 2006SEFP0S  |Nelson i 708577TM
Iran Range S.E B.C. |100% EPL nia 381632 |FeQ 18 82F028 20053EPCS  |Nelson 1 708578M
Iron Range S.E B.C. |100%EPL n/a 381633 |FeC 19 82F028 2005SEPOS  |Nelson 1 708579M
Iron Range SE BC. [100%EPL n/a 381634 |FeQ 20 22F028 20058EP08  [Neison 1 708580M
Iron Range SE BC. |100%EPL n/a 381835 |FeQ 21 82F028 20055EPCS  Nslson 1 J708581M
Iron Range SE BC |100% EPL nla 381636 Fap 22 82F(28 20058EP0OS  |Nelson 1 7085682M
Iron Range S.E.B.C. |100% EPL nla 381637  |FeQ 23 82F028 200568EPQ8 [Melson 1 70856830
Iron Range S.E.B.C. |100% EFL n/a 381638 |Fel 24 B2F023 20N58EP08  [Nelsan 1 708584M
Iron Range S.E.B.C. |100% EPL nia 381639 |FeQ 25 B2F028 20055EP08 |Nelson 1 708585M
fron Range S.E.B.C. |100% EFPL nla 381840 FeQ 26 82F028 2005SEPQ9  |Nelson 1 708586M
Iron Range SE.B.C. [100% EPL nfa 381641 Fe 27 B2F028 20055EFPD9  [Nelson 1 708587M
Iron Range SE.B.C. [100% EPL n/a 351642 Fel 28 82F028 20058EP08  |Nelson 1 708588M
Iran Range SE.B.C. {100% EPL nfa 381843 JFeD 29 B2F028 20085EF08 |Melsen 1 708589M
Iron Range SE B |100% EPL nia 381844  |FeD 30 82F028 2005SEF09  |Nelson 1 708590M
Iron Range SE.BC. }100% EPL nfa 379365 IR 1 82F028 20055EP09  [Nelson 1 887721M
iron Range SE. BC. [100% EPL nia 379366 |IR2 B2F028,029 |2G05SERDS  |Nelson 1 587722M
Iron Range 5.E.B.C. |100% EPL nia 379367 |IR 3 82F0258 2005SEP09  |Nalson 1 587723M
Ircn Range 3.E.B.C. |100% EPL nfa 379368 IR 4 82F028,029 |2005SER0Y  |Nelson 1 BE7724M
Iron Range S.E.B.C. |190% EPL nia 370389 [R5 82F028 20055EP0S  |Nelson 1 |687725M
Iron Range SFE RGC |100% EPL n/a 379370 IR 6 82F028,029 |2005SEP0S |Nelson 1 £87726M
fron Range SE. B.C. |100% EPL nia 370371 IR7 82F028 20053EPDG  |Melson 1 |8a772TMm
Iron Rangs S.E. B.C. 1100% EPL n‘a 379372 IR8 82F028.026 |20058EP0Y INelson 1 G87728M
Iran Range SE B.C. [100%EPL n/a 379373 IR 9 82F018,028 [2005SEPQQ {Nelson 1 GBY728M
Iron Range S.E.B.C. |100% EPL nfa 379374 IR 10 82F028.029 |2005SEPD9 |Nelson 1 |687730M
tron Range S.E. B.C. J100% EPL nla 379375 |IR 11 82F28.29.18 |20058EP02 |Nelson 1 |687731M
ron Range S.E.B.C. |100% EPL nfa 379376 |IR 12 82F28,29.18 |2005SEP09 [Nelson 1 B87732M
Iron Range S.E.B.C. |100% EPL nfa 379377 [IR 13 82F018.019 [20055EPQ9 |Nalson 1 |887733M
Iron Range S.E.B.C. [100% EPL nia 3793718 |IR 14 82F018,019 [2005SER0Y  |Nelsan 1 |887734M
Iron Range S.E.B.C. |100% EPL n/a 379379 IR 15 82F018,019 |20053EPDY |Nelson 1 |BBTTIEM
Iron Range S.E.B.C. [100% EPL nia 378380 [IR 18 B2F(19 20053FEF09 [Nelson 1 |BBTT36M
Iron Range 5.E.B.C. |100% EPL nfa 381681 R 17 B82F018 20058ERD9  |Nelson 1 |694247M
Iron Rangs S.E.B.C. |100% EPL nia 3816882 IR 18 82F018,018 [2005SEPOS [Nelson 1 £94248M
Iron Range SE.B.C. [100% EPL nia 3816883 [iIR19 82F018 20058EPDY  |MNelson i B594249M
Iron Range SE.BC. [100% EPL nia 381684 [IR 20 82FN18.019 [20055EPOS  [Nelson 1 65G4246M
Iron Range SE BC. |100% EPL nia 381885 |IR 21 B2F018 20058EPCS  |Nelson 1 708591M
Iron Range SE BC. |100% EPL nfa 381886 |IR 22 82F018.019 |2005SEP0OS  [Nelson 1 708592M
Iron Range SE.BC |100% EPL n/a 381687 IR 23 82F18 20055EP0S  |Nelson 1 708593M
Iren Range S5E. BC. |100% ERFL nia 3816858 |IR 24 B82F018,019 |2005SEP0S {Nelson 1 |708894M
fron Range 5.E.BC. |100% EPL nia 381889 {IR 25 82F018 ?0055EP08  [Nelson 1 |708595M
Iron Range S.E.B.C. |100% EPL n/a 381690 |IR 26 82F218.019 |2005SEPQ9 Melson 1 708586M
Iron Range 5.E.B.C. |100% EPL n/a 381891 IR 27 B2F018 20055EP09  |Nelson 1 |708587M
Iron Rangs S.E.B.C. |100% EPL n/a 3815682 |IR 28 82F018.019 [20058EP09 |Nelson 1 |708588M
Iroh Range S.E.B.C. |100% EFL n/a 381883 IR 29 82F018 20055EP0S  |Nelson 1 708599M
Iron Rangs SE.B.C. |100%EPL nia 381694 |IR 30 52F018,019 |20053EP08 |Nelson 1 |694250M
Iron Range 5.E BC. |100% ERL n/a 381685 |IR 31 82F018 20055EP08  [Nelson 1 |BE4251M
Iron Range SE BC. |100% ERL nla 381696 | R 32 B2F118,019 |2008SEP09 [Nelson 1 |694252M
Iran Range SE. B.C. |100% EPL nta 381697 [|IR 33 B2F018 20058EPD9  |Nelson 1 |594253M
Iron Range SE B.C |100% EPL nta 381698 IR 34 82F018.010 J2005SEP0D9  jNelson i 594254M
Iron Range 5.E.B.C. |100% EPL nfa 381899 }IR 35 82F018 20083EF09  |Nelson 1 5942 55M
Iron Range SE.B.C. |100% EPL nfa 381700 IR 36 82F018.019 |2005S8EPCS  [Nelson 1 £594256M
Iran Range S.E.B.C. [100% EPL nia 382479 |TCK 1 42F019 2004N0OV 18 |Nelson i 585101M
Iron Range S.E.B.C [100% EPL n/a 382480 TCK 2 82F008.019 |2004NOV18 |Nelsan 1 635102M
lron Range SE.B.C. |100% EPL nia 382481 |TCK 3 82F009,019 |2004N0OV 16 |Nalson 1 595103M
'ron Range SF BC. |100% EPL nia 382482 |TCK 4 82F00% 2004NOV16 |Nelson 1 |695104M
Iran Range S5.E.BC. [100% EPL nla 382483 {TCK 5 82F008 2004N0V18 INelson 1 [B95105M
iron Range S.E.B.C. |100% EPL nia 382484 TCK 8 82F009 2004NCOV18 |Nelson 1 695108M




EAGLE PLAINS RESCURCES

Iron Range Project

Project Location| Ownership NSR % |Tenure Glaim Map Expiry Mining |Units Tag
Number Name Number Date Division Number
Iren Range SE.B.C. J100% EPL nla 382485 |TCK 7 82F009 2004NCV 18 [Nelscn 1 695107TM
Iron Range SE.B.C. |100% EPL nia 382486 |TCK 8 B2F009 2004N0V16  |Nelson 1 |695108M
Iron Range $E.BC. [100% EPL nia 394531 HG 1 B2F025 2006SEP0S  [Nelson 1 |BB756aM
Iron Range 5.F.B.C. |100% EPL n/a 394592 |HC 2 §2F028 20055EP09  |Nelson 1 |8875TOM
Iran Range S.FE.B.C. [100% EPL n/a 384593 |HC 3 82F025 20058EP0S  |Nelson 1 |887571M
Iron Range S.E. B.C. |100% EPL nia 384594 |HC 4 82F028 20053EPQS  |Nelson 1 [B887572M
Iron Range SE BC [100% EPL n/a 394595 HC 5 82F028 20055EP0S  |Nelson 1 BBT573M
Iron Range SE B.C. |100% EPL n/a 394596 HC & 82F028 2005SEPRDG  |Nelson 1 687574M
fron Rangs SE BC. |100% EPL n'a 394587 HC 7 82F028 20058EP0g {Nelson 1 687575M
Iron Range SE BC. [100% EPL nia 394558 HC & 82F028 2005SEPO9  [Nelsan 1 887576M
Iron Range S.E BC. [100% ERL nia 394588 |HC 9 82F028 20055EPOY  [Nelsan 1 587577M
Iran Range SE.BC. |M00%EPL nfa 384800 HC 10 82F028 20055EPG9  [Nelson 1 587578M
Iron Range S.E.B.C. |100% EPL n/a 394808 LUKE 1 082F018  |20058EPQY  |Nelson 1 687593M
Iron Range 3.E.BC. |100% EPL nia 394607 LUKE 2 Q8ZF018 20055EP09 |Nelson 1 587594 M
iron Range S.E.B.C. ]100% EPL nla 394608 LUKE 3 082F018  |2005SERPQY  |Nelson 1 687595M
Iron Range S.E.B.C. |100% EPL n/a 384800 LUKE 4 082F018  |20058EPR0Y  |Nelson 1 S87596M
Iron Range SE.BC. [100% EPL nia 394610 |LUKE S 082F018 |20058EP09  |Nelson 1 687537M
Iron Range SE.B.C. |[100% EPL n/a 394811 LUKE & 082F018 20058EP08  |Nelscn 1 587598M
lron Range SE. B.C. |100% EPL n/a 394812 LUKE 7 082F028 [20053EP09 |Nelscn 1 887599
Iron Range S E.B.C. [100% EPL nia 394613 LUKE 8 082F026 [2008SEP0O9 |Nelson 1 B87800M
Iron Range SE BC [100%EPL nfa 394614 Jlox1 DB2F029  J2008SERD9  [Nelson 1 £87581M
Iron Range SE.B.C. J100% EPL nia 384615 JilOx 2 082F026  |2005SEP0Y  |Melson 1 B37582M
Iron Range SE BC |100% EPL nia 384818 10X 3 oaero2e  |2005SEPCS  |Nelson 1 887583M
Iron Range SE.B.C. |100% EPL n/a 354817 1OX 4 082F029 |2005SEPCS |Nelson 1 687584M
ron Range S.E.B.C. |100% EPL nia 394618 10X 5 082F029  |2005SEPOS  |Nelson 1 587585M
Iron Range SE B.C |100%EPL n/a 384619 10X 6 082F028 |20058EPQS |Nelson 1 B87586M
Iron Range S.E. B.C. |100% EPL nia 384620 loxz7 082F029  |2005SEP0S  |Nelson 1 B87587M
Iron Range S.E. B.C. |100% EPL n/a 394621 10X 8 082F 029 20058EPQS  [Nelson 1 887588M
Iron Rangse SE BC. {100%EPL nfa 394822 HOX & 082F029  [2006SEP0O2 {Nelson 1 887589M
Iron Range SE B.C. 1100% EPL nfa 394823 10X 10 082F029 |2005SEP09 |Nelson 1 BB7590M
Iron Range S.E B.C. |100% EFL n/a 394624 10X 11 082F028  |2005SEPOS  [Nelson 1 837591M
Iran Range SE BC. |100% EPL nfa 394625 JIOX 12 082F029  |20058EPTS  |Nalson 1 687592M
Iran Range SE B.C. [100%EPL nia 395858 DEL! 1 082F019  |2005SEP0Y  |Nelson i 687747M
Iron Rangs S.E.B.C. |100% EPL n/a 395858 DELI 2 082F019  |2005SEPQY  |Nelson 1 687748M
Iran Range SE. B.C. |100% EPL n/a 395360 DELI 3 082F019  |20058EP0OY  |Nelson 1 687748M
Iran Range SE BC [100% EPL n/a 305861 DELI 4 082F019  |20053EFP08  [Nelson 1 687750M
Iron Range S.E.B.C. |H100% EPL nia 395862 DELI 5 Q82F014 2005SER09  [Nelscn 1 857759\
Iron Range S.E.B.C. |100% EPL n/a 395883 DELI 6 (Q82F019 20053EP09 |Nelscn 1 B87760M
Iron Range S.E.B.C. ]100% EPL n/a 395864 |DELIZ 082F019  [2005SEP0QY  [Melscn 1 68777TM
Iron Range S.E.B.C. |100% EPL n/a 395865 DELI 8 082F019 2006SEPCY  |Nelson 1 BR7T78M
1

Updated: September, 2002
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HISTORY AND PREVIOUS WORK

The Iron Range prospect was discovered and staked in 1897 along an extensive
belt of iron oxide showings. Initial work included several small shafts, adits, and
trenches, as well as limited diamond drilling to a maximum depth of 20 meters. Many of
the original claims on the Iron Range were established as Crown Grants. In 1939, The
Consolidated Mining and Smelting Company of Canada Ltd., along with its parent
company Canadian Pacific Railroad (CPR), acquired the main claim block on the
northern part of Iron Range Mountain. The claims were evaluated by CM&S (now Teck
Cominco Ltd.)}, to assess the potential for a large iron resource. As part of this evaluation,
Cominco Ltd. completed an extensive trenching program in 1937, exposing the Iron
Range structure and mineralisation over more than 4 kilometers strike length. Most of the
Iron Range Crown Grants were held by Cominco — CPR until 1999, when they were
reverted. Eagle Plains Resources Limited restaked the original Crown Grants as the FeO
and IR claims on the day the historic grants lapsed. These claims cover the main part of
the Iron Range structure worked by Cominco including the historic Union Jack crown
grant in the north and the Rhodesia crown grant in the south, Eagle Plains subsequently
staked the TCK claims in the area of Thompson Creek to cover the historic Great War
crown grants. In 2001, Eagles Plains undertook extensive soil sampling on the Iron
Range property.

EAGLE PLAINS RESCURCES LTD GEOLOGICAL REPORT ON THE IRCN RANGE PROPERTY
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2002 WORK PROGRAM

The 2002 Eagle Plains Resources exploration program commenced with a
detailed interpretation of geochemical data collected during 2001 {Marshall, 2002), in
order to establish geochemical targets for further exploration. Based on these results,
Eagle Plains Resources Ltd, staked the LUKE, IOX and DELI claims. 2002 field work
included geological mapping with an emphasis on structural and alteration mapping, at a
scale of 1:20000. Gnid and contour seil geochemical sampling aimed at constraining soil
anomalies established from samples collected in 2001. A total of 769 soil samples and 10
silt samples were collected from the Iron Mountain area. Thirty-nine rock samples were
analyzed in order to assess the geochemical character of the Iron Range metasomatic
ironstones and associated alteration. All samples were collected, handled, catalogued and
prepared for shipment by Eagle Plains Resources staff, and were shipped to Assayers
Canada, B.C. for analysis (see Geochemistry below).

Field crews were either billeted in Creston or drove to the property from
Cranbrook. ATV’ s were used to access the main part of the property.

All exploration and reclamation work was carried out in accordance to Ministry of
Environment, Ministry of Mines and WCB regulations.

The total cost of the 2002 geological exploration work on the Iron Range Project
was 567.506.36.
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GEOLOGY
Regional Geology

The Middle Proterozoic Belt-Purcell Supergroup comprises a thick (>10,000m)
sequence of dominantly clastic scdiments deposited in an intracratonic basin.
Sedimentary rocks of the Lower Purccll Supergroup, represented by the Aldridge and
Creston Formations, arc dominated by svn-rifting deep-water turbidites. The Aldridge
Formation has been subdivided into three informal members (Reesor, 1958). The
>3000m thick Lower Aldridge comprises thin- to medium-bedded argillaceous turbidites
which are commonly pyrrhotite-bearing. giving the scdiments a rusty weathering
appearance.  Overlying this scquence, a quartzitic turbidite sequence thins from
approximately 800m thickness in the Creston region. where it is referred to as the
Ramparts Facies, to the approximately 250m thick footwall quartzite in the footwall to
the Sullivan Pb-Zn-Ag deposit. This sequence is gencrally considered to represent the
uppermost Lower Aldridge stratigraphy (e.g. Slack and Hoy. 2000).

The 2400m thick Middlc Aldndge comprises medium- to  thick-bedded
quartzofeldspathic turbidites and subordinate laminated siltstone. Both the Lower and
Middle Aldndge are intruded by the mafic Movie Intrusions. largely emplaced as sills
into unconsolidated sediments. U-Pb geochronology from Mevie Intrusions has vielded
ages of 1468 and 1469 Ma (Anderson and Davis, 1993:. Schandl and Davis, 2000)
providing an approximate age for Middle Aldridge sedimentation. The Upper Aldridge
consists of 300m of thin-bedded argillite and carbonaceous siltstone. Aldridge Formation
sediments are overlain by the 1800m thick Creston Formation, comprising grcy. green
and maroon wacke. mudstone and arenite. deposited in a shallow-water environment.

Felsic intrusives comprise both Protcrozoic (¢.g. Hell Roaring Creck stock,
Greenland Creck pluton) and Cretaceous (c.g. White Creck batholith, Bayonne batholith)
granitoids.

Local Geology
Stratigraphy

Lower Purcell Supcrgroup rocks from uppermost Lower Aldnidge to lowcrmost
Creston Formation are found within the map area (Figure 3). Thin to medium bedded.
rusty weathering siltstones and argillites are restricted to the southernmost portion of the
map arca and are here correlated with the Lower Aldridge.

Approximately 700-800m of medium to thick-bedded. pale to medium grey
quartzitc, with subordinatc laminated siltstone conformably overlies Lower Aldndge
stratigraphy. This sequence is correlated with the Rampart facies.

Conformably overlving the Rampart facics are approximately 2000-2500m of
medium to thick bedded wacke, quartzite and arenite with subordinate siltstonc and silty
shale. of the Middle Aldridge. Due to the similarity in lithologies between the Ramparts
facies and the Middle Aldridge, the contact between the two is approximate. The
position of the Ramparis — Middle Aldrnidge contact is here based on 1) a subtle change
from prcdominantly pale grev sedimentary rocks in the Middle Aldridge to medium grey
rocks in the Ramparts facies: 2) an incrcase in the relative abundance of concretions in
the Ramparts facics: and 3) a consistent increase in the K and Ba concentrations in soils
overlying the Ramparts facics (see Geochemistry below).
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Figure 3: Property Geology
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Approximately 200m of thinly bedded carbonaceous siltstones and argillite
comprising the Upper Aldridge crop out in the northwestern portion of the map area.
Conformably overlying Upper Aldndge sedimentary rocks pale green phvllites of the
lowermost Creston Formation are found on the northwestern margin of the map arca.

Intrusive Rocks

Gabbros and diorites of the Movie Intrusions arc present as sills in the Ramparts
facies and the Middlc Aldridge with individual widths up to approximately 106m. Thesc
sills can be divided into a lower series in the Ramparts facies and lowermost Middle
Aldrnidge, and an upper series in the uppermost Middle Aldridge. Individual sills vary
substantially in grain size, color and magnetic character rendering correlation based on
these charactenistics problematic. Most of the sills arc non-to weaklyv-magnetic. and
rarcly attract a hand magnet. Adjacent to somc sill contacts, Aldridge Formation
sedimentary rocks record soft-sediment deformation features consistent with the
intcrpretation that the sills were ¢mplaced into wet sediments.  Gabbro is also found as
pods within the Iron Range fault zone. suggesting that gabbro was cmplaced as a dvke
along at least part of this structure (see below).

While granitoid intrusions are not found wiihin the Iron Range map area, the
exposed margin to the Cretaccous Bayonnne batholith crops out approximately 10km to
the northwest.

A polvmictic lamprophyre breccia dyvke with biotite phenocrysts up to 2em is
noted at one locale to be emplaced along the Iron Range fault zone. The matrix to the
lamprophyre breecia is non-foliated suggesting it was emplaced late in the fault history.

Folding and related structures

The Iron Range fault zone 1s cxposed on the west limb of the Goat River anticling,
a rcgional scale gently north-northwest plunging fold. The trace of the fault trends
approximately north, such that at the northern end of the map arca, the fault lies
approximately 3km from the axial tracc of the Goat River anticline, while at the southern
cnd of the property. the two arc approximately coincident. As a consequence, bedding in
the northern half of the map area (north of 5 452 000 mN) most commonly dips
moderately to the west-northwest, with subeordinate beds on the eastcm limbs of parasitic
anticlines dipping to the cast-southcast (Figures 5a,b). The southern half of the map arca
(south of 5 452 000 mN) 15 approximately coineident with the axial trace of the Goat
River anticline, and bedding is nearly flat 1ving (Figures 3¢ d).

Although ecast-dipping fold limbs are poorly represented in the map area, an
approximately 90° spread in the orientation of cast- and west-dipping fold limbs indicates
that the Goat River anticline and associated parasitic folds arc open folds (Figure 4). The
calculated orientation of the axial plane to regional folds is 193/83 (west-northwest-
dipping).

Fold axes to mesoscale folds exlubit shallow to moderate plunges to the north-
northwest, that are consistent with the calculated ffeta axis orientation of 07/015 (Figure
4). The approximately 30° spread in both the plungc of measured and calculated fold
axes and the spread in bedding measurcments reflect a non-cvlindrical component to the
rcgional fold hinges.
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Figure 4: Stereographic projections, Iron Range map area

Filled black circles: bedding measurements

Filled pale grey circles: bedding measurements adjacent to Iron Range fault (drag
folds)

Filled dark grey circles: bedding measurements adjacent to Black Bear fault (drag
folds)

Small open black circles: fold axis measurements

Large open black circle: calculated fold axis (Beta axis)

Open grey squares: shear fabric
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Figure 5: Stereographic projections, Iron Range map area, sorted by domain

Filled biack circles: bedding measurements

Filled pale grey circles: bedding measurements adjacent to Iron Range fault (drag folds)
Filled dark grey circles: bedding measurements adjacent to Black Bear fault (drag folds}
Small open black circles: fold axis measurements

Open grey squares: shear fabric

a. Iron Range map area, NW quadrant
b. Iron Range map area, NE quadrant
c. Iron Range map area, SW quadrant
d. Iron Range map area, SE quadrant
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A regional foliation is best developed in fine grained siltstones and silty shales,
most common in the northern half of the map area. The mean oricntation to this regional
foliation is 196/61 (west-northwest-dipping). Except where measured along the axial
plane of mesoscale parasitic folds, this foliation has a morc shallow dip than the
calculated axial plane to the Goat River anticline (195/83). This difference can be
explained by the commeon observation that the moderate-dipping regional foliation in fine
orained lithologics refracts across coarser grained lithologies to form a sub-vertical
fracturc cleavage. Thus while the regional foliation 1s not tvpically axial planar to
regional folds it is a product of the folding event.

Iron Range fault zone

The Iron Range deposits are located along the Iron Range Fault system, a regional
structural feature which has a strike length of at least 90 kilometers, The fault zone forms
a continuous deformation corridor stretching from the southern to northerm ends of the
property.  Stinson and Brown (1993) note that a southern continuation of the fault is
exposed 1.5km southcast of Mt Thompson, where it forms an anastamosing set of faults.
To the north of the map area the Iron Range fanlt is cut by the Arrow Creck thrust system
{Recsor, 1981).

In the northem half of the map area the fault trends north-south and a westward
deflection of the fault zonc at lower elevations in Hall Creek indicates a steep dip to the
west, In the southern half of the map area the fault trends north-south, with a near
vertical dip.

Within the map arca, the Iron Range fault zone ranges in width from <30m to
approximately 150m. Net displacement is difficult to constrain duc to the fack of distinct
stratigraphic horizons. but appears to be minor, bascd on the apparent offsct of a sill in
the central portion of the map area. The fault zone is characterized by a combination of
britile and ductile features, including a central mylonite zone with localized cataclastic
breccias.  This grades outwards in both the footwall and hangingwall into zones of
crackle breeciation, veining and localized shearing. The structural features preserved in
the fault indicate at least one period of deformation after the sediments were lithified. and
after crystallization of thc Moyie Intrusions. Further. crackle breccias in the fault zone
arc not overprinted by the regional foliation. suggesting that at least some deformation
along the Iron range fault zone occurred late- to post-folding and rcgional foliation
development. The range of prescrved deformation styles suggests deformation occurred
near the clastico-frictional to quasi-plastic transition described by Sibson (1977). which
tvpically occurs at a depth between 10 and 15 km.

The shear fabric developed within the fault zone has a mean orientation of 178/77
(west-dipping) and variation in strike of individual measurements between approximately
160 and 200° reflects anastamosing of the shear fabric within the fault zone. Given the
correlation between the mean oricntation of the measured shear fabric, and the mapped
orientation of the fault, the mean shear fabric is taken as a good approximation of the
fault orientation. In the northern half of the map arca, the shear fabric has a mean
orientation of 181/76 (west dipping) while in the southern half the mean orientation 1s
168/85 (west dipping).

Drag folding of both sediments and gabbroic sills is noted in both the foofwall and
hangingwall to the fault. Bedding measurements on both sides of the fault exhibit a
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consistent shift towards more steeply west-dipping orientations as the fault 1s approached
(Figure 2). This suggests predominantly normal displacement on the fault during at least
one ductile (or brittle-ductile) slip event. The occurrence of rarc pull-apart structures
within banded hematite-quartz mylonite also suggests normal displacement.

Early fault history

The occurrence of pods of gabbro along the Iron Range fault zone at stratigraphic
positions where no sills are found, as well as the stratigraphic mismatch of sills across the
fault zone both suggest that the fault acted as a conduit for emplacement of the Moyie
Intrusions. This is further supportcd by the observation that Moyie intrusions are
anomalously thick and abundant in the vicinity of the Iron Range fault. Given that the
Movyie Intrusions are widcly accepted as having been emplaced into unconsolidated
scdiments deposited syn-rifting, it scems most likely that at least a portion of the fron
Range fault was active as a normal growth fault during scdimentation.

In the northern half of the map area, the Iron Range fault lies predominantly on
the west-dipping limb of the Goat River anticling, which has a mean orientation of
approximately 210/30, By unfolding this limb to horizontal about the regional fold axis.
the original oricntation of the Tron Range fault in the northern half of the map area 1s
shown to have been approximately 170/50 (west-dipping). In the southemn half of the
map area the fault cuts near flat-lving stratigraphy. and as such the current orientation of
the fault of approximatcly 170/85 (west-dippmg) 1s close to the original orientation.

Other fault zones

A broad zone of weak crackle brecciation and albitisation stniking approximately
035° with a near vertical dip marks the previously unnamed Black Bear fault (Figure 3).
The fault zonc is poorly exposed. and timing. sensc and magnitude of displacement
remain unconstrained. The projected intersection between the Black Bear fault and the
Iron Rangg fault occurs at approximately 542 900 mE and 5 456 700 mN.

An inferred fault marks the apparent 1100m stratigraphic offset of a sill to the east
of the Tron Range fault in the northem half of the map area. and is here named the Alder
fault. The Alder fault is not exposed, and it remains uncertain as to whether the apparent
offset is a result of the intrusion cutting upsection during emplacement along a growth
fault, tectonic displacement, or a combination of the two. The projected intcrsection of
the Alder fault and the Iron Range fault zonce occurs at approximatcly 343 230 mE and 5
455 060 mN.,

The Crackerjack fault is described by Stinson and Brown (1995) as a narrow fault
zone trending approximately parallel to and east of the Iron Range fault. The
Crackerjack fault was located by the author just outside of the map area (545 640 mE, 3
453 170 mN), where it is marked by a zone approximately 10m wide of crackle to mosaic
brecciation within Middle Aldridge quartzite. It remains uncertain if and where the
Crackerjack and Tron Range faults intersect.

Metasomatism
Albite + Chlorite Zone

The Iron Range fault zone has acted as a conduit for hydrothermal fluids that have
resulted in a varicty of alteration styles. The Albite + Chlorite Zone affects the cntire
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length of the Iron Range fault within the map arca, as well the exposed portion of the
Black Bear and Crackerjack faults. covering a mapped area greater than 1.5km? (ic. >3%
of the map arca). The Albite + Chlorite Zone is characterized by modcrate to intense
albite alteration of sedimentary rocks. Fluid access to the sedimentary rocks shows a
clear bnttlc control, with well-developed albite envelopes developed around some
fractures, and albitic alteration rims on breccia clasts. Fractures and breccia matrix and
infill contain % quartz. chloritc, hematite and magnetite, with locally trace pyrite. Where
Movie intrusions are affected by this atteration style, chlorite is the dominant alteration
mineral, with subordinate albite, magnctite, hematite and trace pyrite. Fluid access to the
Movie intrusions predominantly accompanied ductile shearing. Total iron oxide minerals
account for <10 volume % of the altered rocks m the Albitc + Chlorite Zone.

FeOx Zone

Located within the central portion of the Iron Range fault zonc, the FeOx Zone is
characterized by intense albite and chlorite alteration with >10 volume % total iron oxide
(magnetite + hematitc + supergene products of the above) and <2 volume % pyrite.
Hematitc is far more abundant than magnetite, although Stinson and Brown (19%93) note
that magnetite is commonly pseudomorphed by hematite. suggesting that magnctite may
originally have been the dominant iron oxide phase. Iron oxide altcration exhibits both
brittle and ductile controls, with banded quartz + hematite mvlonite, intensely sheared
Movie intrusions and cataclastic breceias recognized within the zone.

¥eOx + Sulphide Zone

The FeOx + Sulphide Zone 1s similar in character to the FeOx Zone described
above. but contains >2% pyrite, and locally up to 20% pyrite. Trace bornite is noted in
some hand samples, and Stinson and Brown (1995) report trace chalcopyrite. Sulphides
appear to have precipitated contemporancously with iron oxide minerals. The northern
limit to the zone is poorly constrained due to a lack of outcrop. Interestingly. the mamn
exposed portion of the FeOx + Sulphide Zone lics between the projected intersections of
the {ron Range fault zones and the Black Bear and Alder faults.

Mav Bee Showing

The May Bec showing (MINFILE 082FSE043) 1s located on the southern part of
the DELI Claim block (Fig.3). Mineralization is related to a 0.3 - 1.5 meter width quartz
vein hosted by a diorite sill assigned to the Middle Proterozoic Movie intrusions. The
sills and an adjoining lamprophvre dvke are hosted in Ramparts facies sediments.
Mineralization consists of chalcopyrite in a vertically dipping. northwest striking the
quartz vein. Assays include up to 1.81% copper. 1 gram per tonne gold and 17 grams per
tonne silver over 0.7 meters. The vein was developed on two levels 55 meters apart, and
five other mineralized veins were exposed by trenching. (Minister of Mincs Annual
Report 1957, p.61). The May Bee showing arca was covered by 2002 soil sampling
which outlined a geochemically anomalous zone. (Fig. 14)
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Tourmaline Zone

Very fine-grained tourmaline needies, comprising up to 10 volume % of the rock.
are notcd in one 10m thick dark gray silty-shale horizon within the lowermost Middle
Aldndge. The relationship of this zone to the Iron Range fault is uncertain.
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GEOPHYSICS (see also Appendix III}

A porticn of the Iron Range Fault structure was covered by an airbome
electromagnetic, total field magnetic, gamma-ray spectrometric and VLF survey flown in
1995-96 by the BCGS. The north-trending [ron Range fault system is the most
spectacularly imaged fault detected by the survey {Appendix III, Fig. C20-4¢) producing
an intense linear magnetic anomaly with a peak amplitude of 1130 nT. The width of the
anomaly varies from less than 1 kilometer to about 4 kilometers. Ground follow-up
indicates that the primary magnetic sources are the massive lenses of magnetite and
hematite which grade outward into wider, less-brecciated, magnetite-rich zones. The
highest magnetic susceptibility values in the entire survey were measured in these
massive lenses. Peaks in magnetic intensity along the fault zones where no magnetite-rich
lenses have been mapped may indicate the position of buried lenses (Lowe et al 2000).

The gamma-ray spectrometric survey detected a wide zone of fault controlled
iron-oxide mineralization and albite-sericite alteration along the trace of the Iron Range
fault zone. {Appendix [II, Fig. C20-5¢). The zone is characterized by elevated ¢TWK
values along the [ron Range structure thought to correlate with albite-rich breccias within
the fault zone, regions of extensive albitic alteration adjacent to the fault zone, and
apophyses of albite-rich material that extend up to a few meters into adjacent Moyie sills.
eTh/K anomalies are most intense in the vicinity of the May-Bee showing.
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GEOCHEMISTRY
Rock geochemistry

A total of 39 rock samples were analvzed by Assavers Canada by both whole rock
analysis and Mulii clement ICP scan. as well as AA analysis for gold. The sample suite
included the following: unaltered gabbroic Movie sills (n=3). chlorite altered gabbroic
Movie sills (n=4), gametiferous Moyie sills (n=1), unaltcred Middle Aldridge siltstones
(n=5), rusty weathering Middle Aldridge silty shale (n=1). albitised Middle Aldridge
siltstones (n=4). albitised Middle Aldridge siltstones with significant FeOx cracklc
veining (n=3), and metasomatic ironstones (n=16). Further samples were analysed from
the Mav-Bee Cu-Ag-Au prospect (n1=2). Large samples were selected for analvsis
(tyvpically >1Kg). and care was taken to avoid any weathering effects in the samples.

Whole rock analysis (WRA)

A 0.1g sub sample was fused in Lithium metaborate (LiBO;) for 10 minutes at
~1000°C. The fused samples were then dissolved in 50ml of dilute nitrie acid and
analvzed by ICP. The LOI analysis uscd a lg sub sample which was heated for 90
minutes at ~1000°C. The sample was weighed before and after heating to determine the
LOI.

Assavers Canada reported significant problems with the Lithium mctaborate
fusion for some of the Iron Range samples with high Fe content.  As a result WRA
analyses from 11 samples (IR136A, IR138. IR149A, IR153. IR149C, IR130, IRIS55,
IR269. IR278, IR276, and IR218) have been disregarded in the following nterpretations.
No analvtical problems were reported for the remaining samples.

The whole rock method docs have a large dilution factor (0.1g to 50 ml = 500x
dilution) affecting the precision of trace element analvses.

Multi element ICP scan (ICP)

A 0.5g sub sample was digested in aqua-regia (HCI-HNO3) for 90 minutes in
a water bath at ~90°C. The samples were diluted to 25ml and analvzed by ICP. The
multi-clement ICP method has a much lower dilution than the WRA mcthod (0.3¢g to
25m) = 50x dilution) resulting in better precision for trace clement analvses.

Aqua Regia digestion can result in incomplete digestion of a number of ¢clements
(Al. Ba. Be. Ca, Cr, Fe, Mg, Mn, P, K, Na, Sr. Sn, Ti. W and Zr) depending on samplc
mineralogy. No analviical problems were reported for any of the samples using this
method. However, because of the potential problem of incomplete digestion, analyses for
the indicated elements should be considered as semi-quantitative.

Au geochemistry (Au)

A 30g sub-sample was fuscd using a lead collection flux with a silver inquart. The
resulting lead button was oxidized in a furnacc to drive off the lead. lcaving a precious
metal bead. The bead was dissolved in aqua-regia and gold read on the AA. No
analytical problems were rcported for any of the samples using this method.

Because of the above mentioned analviical concerns, WRA data was used in

investigating relative mass changes associatcd with metasomatism along the Iron Range
fault (see Isocon analysis below), and for variations in major clement chemistry (scc
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Major element chemistry below). ICP data was used in studving the covariance of trace
clements (see Trace element chemistry below).

Ratios of immobile ¢lements are commonly used in discriminating geochemical
rock suites. For the Iron Range samples. a bivariate plot of MgO vs Zr/AL, Oz (Figure 6)
clearly distinguishes between gabbroic and sedimentary geochemical suites.  Zr and
AlO; are rclatively immobile in most hydrothermal systems. and while MgO can be
mobile in some svsterns, isocon analysis (sec below) indicates that MgO was rclatively
immobile in the Iron Range alteration systems, and as such its use in discriminating
gcochemical precursors is justified. The bivariate plot of MgO vs Zr/ Al;O: clearly
indicatcs that the metasomatic ironstones for which useable WRA data was reported were
derived from scdimentary precursor rocks,  This determination has allowed for an
investigation of the relative mass gains and losses by metasomatic altcration by isocon
analysis.

Isocon analysis

Isocon analvsis is a geochemical technique used to illustrate relative mass
changes between unaltered and altered rocks. The concentration of a particular oxide or
element is multiplicd by a chosen factor for both the unaltered and altered rock,
producing a dimensionless bivariate plot of unaltered vs. altered rock. Either pairs of
single analvses or averages of unaltered and altercd rock compositions can be used.
Averages arc commonly emploved as they tend to smooth out the effects of precursor
variation. A linc of best fit (the isocon) is drawn through the origin and suspccted
immobile clements (commonly Zr, TiO,, Y, AlbOs and Ga). In this investigation. isocons
were drawn through Zr. The isocon scparates the plot into elements that have been
gained during metasomatism vs those that have been lost. The further a given oxide or
element plots from the isocon. the greater the relative mass change. Thus, clements lving
close to the isocon are relatively immobile during alteration. The slope of the isocon
further serves to indicate the overall mass gain or loss during metasomatism.

Gabbroic rocks

An isocon plot was constructed to illustrate the relative mass changes between
unaltered gabbro (n=3) and chlontised gabbro (n=4) (Figure 7). Due to analvtical
problems with the WRAs no samples of gabbroic-precursor metasomatic ironstones were
available.

The isocon plot indicates that chloritisation of gabbro involves depletion of Ca0,
Sr and Cu, and relative gains in K;0, Na;O, Ba and LOL with overall insignificant mass
changes. These variations can be explained by the replacement of plagioclase by albite
(loss of CaO, Sr, gain in Nay0). leaching of Cu, hydration of pvroxenes to form chlorite
(gain in LOI) and the formation of some biotite (gains in K»0. Ba).

Sedimentary rocks

Isocon plots were constructed to illustrate the relative mass changes between
unaltered siltstones (n=5). albitiscd siltstones (n=4), and scdimentary precursor
metasomatic ironstones (1=6) (Figure 8).
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Figure 6: Bivariate plot of MgO vs Zr/AlI203
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white triangles, diamonds: gabbros

black squares: sedimentary rocks

black circles: May Bee showing, vein samples

Gabbroic rocks /
14 4

12 A

10 A

MgO (%)
co

55 b BB
O

Sedimentary rocks

o
0/l g0 o0 5 o o l
0 50 100 150 200 250 300

Zr/AI203 (ppm/%)



Figure 7: 1socon plot for gabbroic rocks
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Figure 8: Isocon plots for sedimentary rocks
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Isocon plots reveal that the transition from unaltered siltstone to albitised siltstone
is marked by the relative depletion of Cu, Ca0, K»0, P,Os and Sr, accompanied by the
carichment in Na»(Q. The albitisation process is marked by small overall mass losses.

An isocon plot comparing albitised siltstone and mctasomatic ironstonc indicates
relatively large gains in Au, Fc;0:, V and Co, with moderate gains in Cr, Ni, P20s, §10;
and Sc. No elements show significant mass losses. and the alteration is marked by large
overall mass gains.

An isocon plot comparing unaltered siltstone and metasomatic ironstone indicates
similar mass changes. Relatively large gains are seen in Au, Fe;0z, V and Co, with
moderate gains in Cr, Ni, P>0s. Si0, Rb, and Sc.

The destruction of detrital plagioclase, potassium-feldspar and possibly apatite. as
well as the leaching of Cu and addition of Na,O can explain the above mass changes
during albitisation. Some of the P,0s5 scavenged during albitisation may be reprecipitated
as apatitc during ironstonc formation, although this has not been confirmed
petrographicallv. CaQ. K;0 and Sr scavenged during albitisation appear to be lost, at
{east from the portion of the system analysed in this study. Au, Fe0s, V, Co, Cr, Ni,
Si0,, Rb, and Sc arc all added during metasomatic ironstone formation. Thesc changes
can be explained by the addition significant amounts of iron-oxide minerals (gains m
Fe,0s. V., Sc?. Cr?) and quartz, largely as infill, as well as addition of gold. These
elements do not appear to be scavenged during albitisation of sedimentary rocks.

Major element chemistry

The concentration of Fe,03 is compared to the other major oxides in Figure 9. In
the metasomatic ironstone samples, Fe20s docs not show systematic variations with most
of the other major oxides. An inverse rclationship between Fe;0s; and SiO; reflects
variable proportions of the two main ironstone components: quartz and iron-oxide
minerals (predominantly hematite, with subordinate magnetitc). A slight increase in P20s
concentrations with increasing Fe,Oz may reflect the presence of apatite in these samples,
although overall P,Os concentrations remain low (<0.10%).

Trace element chemistry

In Figure 10a, the concentration of Au is compared to that of a number of other
trace elements. In the metasomatic ironstones. Au shows positive correlation with Co
and Ni, and a weak negative corrclation with V.

In Figure 10b, Au concentration is compared to the magnctic susceptibility of
geochemical samples, determined from the average of five readings with a hand-held
magnetic susceptibility meter prior to geochemical analvsis,  While high gold
concentrations arc noted in some metasomatic ironstones. thesc samples do not
correspond with high magnetic susceptibilitv, which is a reflection of magnctite
concentration.
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Figure 9: Major element chemistry
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Figure 10a: Trace element chemistry vs Au
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Figure 10b: Magnetic susceptibility vs Au
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Soil Geochemistry

The approach adopted in this investigation was to establish a serics of indicator
clements for the target mineralisation stvles, and to usc a combination of element
frequency plots, element covariance, bivariate element plots and clement distribution
maps, in order to focus geochcmical targets for further exploration. The following
indicators were originally investigated. based on geochemical haloes to known Australian
and Canadian Proterozoic deposits:

Fe-oxide-Cu-Au (10CG): Cu. Co, Fe,Ba, K, La. P, V
Sedimentary Exhalative (SEDEX}: Pb. Zn, As. Ba, Mn

Other potential indicator elements include Au, REEs and U for 10CG
mineralisation and Ag, Sb and B for SEDEX mincralisation, but thcse were either not
analyzed for, or the bulk of analvses are too close to detection to be considered accurate.

10CG

Examination of clement frequency histograms was undertaken for the 10CG-
indicator ¢lements Cu, Co, Fe, Ba, K, P and V (Figure 11). La was not investigated as
the low precision of analysis relative to absolute concentrations would have resulied in
spurious results.  Frequency plots for the remaining clements reveal that all of these
exhibit approximately normal frequency distributions, with positive skews. This suggests
that the distribution of these elements reflects a single major population, with a smaller
sub-set of high values controlled by another factor or factors. Frequency disirtbution
plots have allowed for the establishment of the following thresholds for anomalous 10CG
indicator elements on the Iron Range property:

Cu  50ppm
Co 20ppm
Fe 435%

Ba 300ppm
K 0.2%

P 1R00ppm
v 60ppm

Given that the sample area is dominated by siliciclastic metasediments, with a
volumetrically smaller component of mafic intrusive bodies, it is likely that the clement
distributions reflect these rock types to some degree. In order to assess the possible
control of mafic intrusions on the occurrence of anomalous indicator-clement
concenirations, a correlation matrix was constructed (Table 2). Ni, Mg and Cr were used
as indicators of a mafic-intrusive affinity. Ni concentrations exhibit a moderate to strong
positive correlation with Ba, Co, Cu and La, while Mg shows moderate to strong
correlations with Co. Cu. Fe and V. Cr cxhibits a moderate positive correlation with Fe.
The above correlations suggest that mafic intrusives can explain some of the variability in
the IOCG indicator elements. In order to asscss the degree to which this holds, bivanate
plots of each of Ni, Cr and Cr/Zr vs. Cu were constructed (Figure 12). These plots
clearly indicatc that the relationship between Cu and the intrusive mafic indicators is not
linear, and that anomalous Cu values are not coincident with the highest valucs of Ni, Cr
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Figure 11: Frequency histograms for IOCG indicator elements

Frequency

Fregusncy

Frequency

Fraquency

RLELY

Bixr 4
&0
400
200 4

T T T T T T
0 ) 1) 150 704} 250 RICH ann
Cu (ppm
0w
250 1
200 A
154 4
10
40+
0 e n
o 7 4 A 1o
Fe (%)
BN
500 -
400
200
04
T T + T T T
0 w2 na 06 0a 1in 12 14
K{%)
00
400
300 4
200
00 4
o —_——
u o0 TIM 15k 2041 250

V {ppm}

Fraquency

Frequency

Frequsncy

BN
GO o
400 4
2 4
o 4
n il 40 Alb an 100 120 140
Co {ppm)
1K)
400 o
K A
FILTIE
100 4
0
1 i A GIN) BIKr AL 1200
Ba tppm)
It
400 4
MK+
200 4
100
0 -
T T T
4 EALLY A BOIN) BOOY
£ (ppm)



Table 2: Correlation matrix for soil geochemical data

As Ba Co Cr Cu Fe K ta Mg Mn Ni P Pb Sr Ti V n Zr
As 1.00
Ba 011 1.00
Co 029 025 1.00
Cr 007 009 030 1.00
Cu 020 012 | 0.23 1.00
Fe 0.07 -0.14 J0EE 037 1.00
K o0 0.17 018 005 1.00
la 015 017 019 0.32 1.00
Mg 0.10 O] 033 0.19 1.00
Mn 0.07 021 027 020 1.00
Ni 0. 8 034 0300450 034 100
P 005 0.16 0.09 0.09 011 009 012 006 038 020 1.00
Pb 021 003 018 015 023 017 001 009 010 019 015 0.04 1.00
st o019l 027 009 016 -016 M 0.31 0.19/0:39 037 039 001 1.00
Ti 007 000 014 0.26 035 0.26 -022 023 -001 014 017 003 0.11 1.00
V004 -011 027 0. [ 0.08 -0.09 g 005 026 -0.03 0.08 -0.10 1.00
Zn [032JER 027 012 017 000 035 017 017 036 039 033 038 0.12 -0.02 1.00
Zr -0.03 -0.20 -0.14 -0.08 -0.05 0.01 -0.15 -0.25 -0.23 -0.28 -0.15 0.08 -0.08 -0.15 -0.03 -0.06 1.00




Figure 12: Mafic affinity elements vs. Cu
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or Mg. Thus, while the background varations in Cu concentrations appear to be
controlled in part by the presence of mafic intrusives, the highest Cu values do not appear
to be directly related to mafic intrusions.

Geochemical targets for IOCG mineralisation (Targets | to 6) are listed in Table 3
and located in Figure 14. These targets were established primanly by identifying areas of
anomalous Cu concentrations (Figure 13), coincident with anomalics in Co, Fe, Ba. K, P
and V. TOCG targets ¢xist on the northern and southern ends of the property (Figure 14).
Most targets lie on or immediately adjacent to the Iron Range fault. and onc significant
target lies ncar the junction of the lron Range and Black Bear faults.

SEDEX

Examination of element frequency histograms was undertaken for the SEDEX-
indicator clements Zn, Pb. As. Ba. and Mn (Figure 13). allowing for rccognition of the
following threshold values:

Zn 18Cppm
Pb 35ppm
As 25ppm

Ba 300ppm
Mn  2000ppm

Frequency plots for Pb and Zn reveal overall low concentrations of these
elements, approximately normal distributions and only very minor positive skews to the
distributions.  Distribution of Pb and Zn values is shown in Figure 16 and 17
respectively. The majority of As analyses are very near detection limit. Ba exhibits a
significant positive skew. but is also considered an indicator for I0CG mineralisation.
Similarly, Mn exhibits a significant positive skew, but has been considered elsewhere as
an indicator element for KOCG mincralisation (e.g. Emest Henry).

Several elements (Ba. K, As) show significant enrichment in the Ramparts facies
relative to other formations. The Middle Aldridge — Ramparts transition is also
coincident with a significant enrichment in Zn, with two broadly stratabound
geochemical targets identified (Targets 7 and 8. Table 3 and Figurc 14). One of these,
with a strnike length in excess of 600m retumed average analyses of 44ppm Pb and
324ppm Zn, with individual Zn analvscs up to 899ppm. The other anomaly, with a sirike
length in excess of 500m and open to the west retumed average analyses of 318ppm Zn
and 33ppm Pb, with individual Zn analyses up to 1350ppm.
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Figure 13: Cu-Distribution
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Table 3: Average concentration of indicator elements for anomalous zones

Background Geochem Anomalies
Property mP1 mPa3 mPa2 mPr
Upper Middle | Ramparts 1 2 3 4 5 6 7 8
Moyie sillsi Aldridge | Aldridge | facies

As(ppm) 10 12 3] 7 21 12 3 4 23 28 12 38 104
Ba(ppm} 163 168 80 133 261 287 103 162 163 279 355 283 246
Co{ppm) 12 13 i 11 14 18 16 16 29 26 26 17 26
Cu{ppm) 22 28 23 19 22 33 55 59 99 49 59 45 38
Fe{%) 3.25 3.33 3.39 3.34 281 43 443 382 392 383 337 312 325
K{%) 012 0.12 0.07 0.08 0.25] 011 0.07 047 018 04 03 018 0325
La(ppm) 16 14 11 15 21 44 14 12 22 55 ey 13 22
Mn(ppm) 854 956 663 775 994| 1754 1202 899 991 1360 1636 1043 1373
P{ppm) 928 898 978 887 1133| 1815 847 874 646 894 1796 1430 959
Ph(ppm) 20 21 21 20 18 17 32 44 22 20 22 44 53
V{ppm) 46 52 35 46 39 48 89 74 75 51 43 46 45
Zn{ppm) 96 96 a4 81 146 92 96 95 74 183 157 324 318

IQCG targets SEDEX

targets




Figure 14:
Geochemical Prospectivity map

Cross-hatched areas represent
geachemical anomalies 1 {0 8
(see Table 3)
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Figure 16: Pb-Distribution
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Figure 17: Zn-Distribution
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Petrology

A limited petrographic study was undertaken in order to gain insight into the
mineralogy and paragenesis of the Iron Range metasomatic ironstones. Sample specific
petrographic descriptions are given in Appendix VIII. Three main paragenetic stages
include: early albitization of wallrocks, iron-oxide and quartz metasomatism, and late
hematite and muscovite growth. Within the main rron-oxide stage, the ironstones exhibit
evidence for multiple episodes deformation invelving shearing, fracturing and cataclasis,
accompanied by quartz and ron-oxide veining and wallrock alteration. Iron oxides are
dominated by hematite, which occurs predominantly as nfill, with both euhedral laths
and massive aggregations common, Euhedral hematite grains also occur with quartz as
infill. The morphology of hematite grains suggests that it was a primary metasomatic
mineral.

Some euhedral magnetite does occur, and i largely found as infill, as opposed to
alteration. Magnetite grains exhibit minor replacement by hematite. Pyrite also occurs as
cuhedral grains, and exhibits a spatial and temporal relationship with magnetite.

Given the low solubility of Fe'™ in comparison to Fe*  in most hydrothermal
fluids, the occurrence of primary hematite (Fey0Q; = 2Fe’ + 307), is most casily
explained by oxidation of Fe’™ in the fluid to Fe' at the site of hematite precipitation.
Given the predominance of hematite as alteration rather than infill, it seems likely that
this process was the result of interaction between an oxidized fluid, and even more
oxidized wallrocks. This 15 consistent with the predominance of magnetite (Fe:04 =
2Fe’ + Fe’ +20%) in infill, as opposed to as alteration. Similarly, pyrite shows a strong
association with magnetite, and pyrite precipitation may be favored where the Iron Range
structure cuts more reduced rock sequences (ie. Upper and Lower Aldridge, as opposed
to Middle Aldrdge).

Simplified paragenetic sequence for metasomatic minerals, Iron Range ironstones

Pyrite 00 e

Magnetite =00 ---me—-ee-

Hematite e e m -
Chlorite = @ ccccacaaaaa--
Muscovite =000 mememmmmaaa-o-a
Quartz e e e o
Albite e e e -
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CONCLUSIONS AND RECOMMENDATIONS

The Iron Range Fault system represents a major structural feature that is markedly
different from other structures in the area in terms of deformation and alteration. The Iron
Range FeOx deposits are directly linked to this structure which has a strike length of over
90 kilometers. The fault zone is a north trending, steeply west-dipping long-lived biittle-
ductile shear zone. The deformation zone most likely originated as a rift related growth
fault during Belt-Purcell sedimentation at ca. 1468 Ma. The fault zone now hosts locally
intense albite + chlorite £ hematite £ magnetite & pyrite breccias and mylonites, which
likely formed between 10 and 15 km depth, late- to post-development of the Goat River
anticline. This depth range is consistent with the inferred maximum burial depth for the
region, based on greenschist facies mineral assemblages.

The main deformation and alteration episode reflects normal fault movement with
minor net offset. Fault slip may have occurred in response to reactivation of the Iron
Range fault as it was rotated to near parallelism with the axial plane of the Goat River
anticline during the waning phases of the Kootenay Orogeny. Alternatively deformation
and mineralisation may have occurred in response to a later extensional episode.

Given the normal sense of displacement on the Iron Range fault, and the average
steep dip to the west, the areas most prone to dilation are predicted to occur along vertical
and west-dipping segments of the fault. The importance of this for mineralisation is
reflected in the high proportion of mass gain accompanying Fe-oxide mineralisation. As
such, the dip of the fault zone can be used as a potential vector towards mineralisation.

The structural history of the fault zong, as well as soil anomalies in As, Ba, Co,
Cu, La, Pb and Zn indicate significant exploration potential for both Fe-oxide-Cu-Au and
SEDEX-Ag-Pb-Zn mineralisation. The main SEDEX geochemical targets lie within a
narrow stratigraphic interval near the contact between the Middle Aldridge and Ramparts
facies. This stratigraphic mterval is likely the time-equivalent to the Lower-Middle
Aldridge contact (LMC), at which the recently closed Sullivan Ag-Pb-Zn deposit is
located. Further exploration for SEDEX-Ag-Ph-Zn mineralisation should be focussed
around this honzon, and should include the following:

1) extension of soil geochemical sampling to the east and west
2} detailed stratigraphic and alteration mapping (1:5000)
3} comprehensive rock sampling of host lithologies in the context of (2) above.

Iron-oxide-Cu-Au geochemical targets lie predominantly along and immediately
adjacent to the Iron Range fault zone. Whole rock gecchemistry indicates that iron-oxide
mineralisation is marked by significant enrichment in Fe;Qs, Au, V, Co, Cr, Ni, $10; and
Sc, but not in Cu.  As such, the exposed and down-dip occurrences of Fe-oxide
mineralisation along the Iron Range fault should be further explored as a gold-rich end-
member of the Iron-oxide-Cu-Au class of deposits (e.g. Tennant Creek deposits,
Australia). Notably, the highest gold concentrations are from weakly magnetic, hematite-
and pyrite-rich samples. However, petrographic investigations indicate a paragenetic
relationship between magnetite and pyrite. Thus, it remains unclear with which minerals
gold was introduced into the ironstones. If gold is associated with pyrite and magnetite,
as is the case for the Ernest Henry and Osborne deposits, Australia, then increased
magnetic susceptibility of the ironstones may prove a valuable exploration tool.
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Alternatively, if gold was emplaced with hematite, or by the oxidation of magnetite to

hematite, as 1s the case respectively for the Olympic Dam and Starra deposits, Australia,

then local magnetic lows within the ironstones may prove more fruitful exploration
targets.

The metasomatic ironstones analysed in this investigation do not show enrichment
in Cu. However, Cu-anomalies indicated by soil geochemistry cannot be explained by
changes in host rocks, and warrant further investigation. Statistical analyses of soil
geochemical results indicate that although the background variations in I0CG indicator
element concentrations appear to be controlled in part by the presence of mafic intrusives,
the highest values do not appear to be directly related to mafic intrusions, Of particular
interest are those anomalies that occur in the vicinity of complexities in the Iron Range
fault zone, such as at the intersection with the Black Bear Fault. Also the geochemical
signature ot anomalies that occur on steep slopes and m areas of poor or no outcrop may
be significantly diluted. Further exploration for [OCG mineralisation should mclude:

1) a systematic rock-sampling program at areas of known Fe-oxide mineralisation, with
emphasis on areas with known pyrite enrichment as well as anomalous soil
geochemistry, and follow-up petrography and geochemical interpretation

2) detailed interpretation of existing geophysical datasets

Historical exploration work on the Iron Range has focused on the evaluation of the
considerable iron oxide resource exposed on the historic crown grants. The property has
not previously been systematically explored for Fe-oxide-Cu-Au mineralisation, and the
fron Range fault zone has never been tested beyond 20 meters depth. Encouraging soil
and whole rock anomalies indicate that further exploration and drilling are warranted.
The above exploration recommendations are aimed at prioritizing existing structural and
geochemical targets for drilling, Further reconnaissance soil sampling along the Iron
Range fault zone to the north and south of the carrent property is also warranted.
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CERTIFICATE OF QUALIFTCATION

1, Lucas J. Marshall of 409 Roxboro Rd. S.W., in the city of Calgary in the Province of Alberta hereby
cerlily that;

1) I am a graduate of the University of British Columbia (1999) with a B.Sc. (Honours) degree.
2) I have been enrolled as a Phl) student in Economic Geology at James Cook University, Australia,

since 2000,

3) This report is supported by data collected during fieldwork as well as information gathered
through research.

Dated this 12th day of November, 2002 in Townswille, Australia.

L, Charles €. Downie of 122 13™ Ave. S, in the city of Cranbrook in the Provinee of British Columbia
hereby certify that:

1) [ am a Professional Geoscientist registered with the Association of Professional Engineers and
Geoscientists of British Columbia (8201377

2) Tam a graduate of the University ot Alberta (1988) with a B.Sc. degree and have practiced my
profession as a geologist continuousty since graduation.

3) This report is supported by data collected during fieldwork as well as inlormation gathered
through rescarch.

43 I hold 125,000 shares of Bagle Plains Resources: [ Hold an option to purchase a further 250,000
Common Shares ol Eagle Plains at $0.25 per share.

Dated this 12th day of November, 2002 in Cranbrook, British Columbia.
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STATEMENT OF EXPLNDITURLS

The tollowing expenses were incurred on the IRON RANGE PRGJECT (FeO 1-30. IR 1-36, TCK 1-8
Luke 1-8, IOX 1-12, Deli 1-8 ('laims) Nelson Mining Division, tor the purpose ot mineral exploration
between the dates of May 01 — Sept. 30 2002

PERSONNEL

T.ucas Marshatl, Project Supervisor:28.0 days x SA50.00/day ...
C. Downie, P. Geo: 23.5 days K BA07/AaY .o
T. Termuende. P. Geo: 9.75 days x $450/day......

B. Robison, luvisel technician / first aid: 2.5 days x $300/day ...
I. Campbell, luvisol technician: 17.5 days X $300/daY o
M. Betker, luvisol technician: 2.0 davs X $300/0ay ...

LQUIPMENT RENTAL

AWD Vehicle (13 1 month x STS00.00/M0MN .o e e are s
mileage: 800 ki x S0.20/kmS ..
4WT Vehicle (2): 4.5 days X SO0LAJAY «oooori e e e e
mileage: 929 KNt X $O 2NN oo e s
ATV: 1 month x $15G0.00/menth
Matorevele: 1 day X SS0007AAY oo e e
Radios: 60 man-days x $10/mtday ...
Field Supply: 61 man/days X S30AY.. ..o e e

OTHER

Other Equipment Rental: (magnetic susceptibility meler, truck and mileage etch..
Meals/ Accommodaticn/Groceries: (. i e
Consultants: (Chris Gallagher - DIgiQuest .o
Project Management Fees (Toklat Resources): .. e
Fucli i, e

Analytical (Assayers Canada)
A I REPTO 1ttt cete e ettt ettt e et eh et e et £ bbb £t £ s £ e ettt bt
IMREETHALS S UDPLIEET 1o vttt et ettt e e ettt ottt £t et h et st ee s e s
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ABSTRACT

8800 line-kilometres. of high-resolution multi-parameter (electromagnetic, magnetic, gamma-tay specirometry, and
VLF} geophysical data were recently acquired in three survey areas in the Purcell Basin, southeastern British Columbia.
One of the survey areas encompasses the world-class Sullivan Sedex deposit. The radiometric data provide the first
Canadian survey of a Sedex deposit setiing, and the electromagnetic data are the first such public-domain data for the
region, The surveys were complemented by ground follow-up of selected anomalies and the measurement of physical
properties of rocks on outcrops, hand and core specimens. Collectively, these data provide an opportunity to geophys-
ically characterize the lithostratigraphy and Sedex mineralization within the survey areas.

The geophysical data are valuable to geological mapping and interpretation in the survey areas. Using the con-
trasting radiometric, magnetic and EM responses between the gabbroic Moyie sills and the sedimentary rocks in which
they were emplaced, several new sill exposures have been recognized and new sill correlations facilitated. Radiometric
and EM responses are particularly sensitive to the nature and content of phyllosilicate minerals, and allow the discrim-
ination of different sedimentary units within the stratigraphic columnn, even in areas of thin till cover. Magnetic and
radiometric data detect subtle variations within Cretaceous granitic intrusions, Faults in the Yahk arca are anomalous-
Iy magnetic, suggesting that fauli structures, in addition to those of the Iron Range, were conduits for hydrothermal flow,

Known sulphide mineralization and hydrothermal alteration in the Sullivan - North Star Corridor correlate with
enhanced bedrock conductivity, strong finite conductors and positive magnetic anomalies. Sericitic alteration, which is
spatially associated with the sulphide mineralization, is imaged in the radiometric data as elevated potassium levels and
depleted thorium:potassium ratios relative to unmineralized host rocks. The integrated patterns permit formulation of
exploration criteria for undiscovered Sedex ocourrences elsewhere in the basin. However, exploration strategies should
consider the limitations of the maximum crustal depth to which the different geophysical methods can detect a response:
about 30 cm for the radiometric method; about 100 m for the EM method; and up to 20 km for the magnetic method.

INTRODUCTION

In 1995 and 1996 approximately 8800 line-kilometers of
electrornagnetic, total ficld magnetic, gamma-ray spectro-
metric and VLF data were acquired in three survey areas of
the Purcell anticlinorium, southeastern British Columbia.
The surveys, conducted by Dighem I-Power, were govern-
ment-funded and specifically designed to cover the Aldridge
Formation that hosts the most significant mineral deposits of
the area (Fig. 20-1). The northem (Fig. 20-1, Area 2,
Findlay Creek) survey area covers about 400 km?Z south of
Findlay Creek, and west of Canal Flats. The central (Fig. 20-
1, Area 1, St. Mary River) survey area covers approximate-
ly 2000 km? extending from & km east of Kootenay Lake to
about 7 lan east of the town of Kimberley and includes the
Sullivan Mine. The southern (Fig. 20-1, Area 3, Yahk) sur-
vey area comprises about 600 km? and extends east from
Creston to Yahk and south to the U.S. border. The surveys
were conducted using an Aerospatiale { AS350B1) helicopter
flown at a mean terrain clearance of 60 m (Fig. 20-2). Flight
lines, oriented east-west in the St. Mary River and Yahk sur-
vey areas and northwest-southeast in the Findlay Creek area,

were spaced 400 m apart with control lines approximately 5
km: apart.

A number of published reports describe the data, and
examine their utility for regional geology and mineral explo-
ration studics (Brown et al., 1997; Lowe et al., 1997, 1998).
In this summary paper we present brief explanations of each
of the geophysical methods used and comment on their
capabilities and limitations. We describe the expected, as
well as the observed, geophysical responses of the litholo-
gies and the known mineral occurrences of surveyed areas
and we aiso discuss the geological implications of observed
variations. We focus on the Sullivan-North Star Corridor,
which includes the Sullivan and the small North Star and
Stemwinder Pb-Zn-Ag deposits. Growth faults, chaotic
breccia, Moyie sills, manganiferons gamet-rich beds and
muscovite and albite-biotite-chlorite alteration are associat-
ed with the mineralization in this corridor (Turner et al.,
2000a and b). We consider the geophysical responses of
each of these features, relying not only on observed correla-
tions among the various parameters, but also on measure-
ments conducted on rock samples.

Lowe, C., Brown, D.A,, Best, M.E., and Shives, R.B.K.

2000: High Resolution Geophysical Survey of the Purcell Basin and Sullivan Deposit: Implications for Bedrock Geology and Mineral
Exploration; in The Geological Environment of the Sullivan Oeposit, British Columbia, (ed.) JW. Lydon, J.F. Slack, T. Hdy, and M.E. Knapp;
Geological Association of Canada, Mineral Deposits Division, MDD Special Volume No. 1, p.
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Figure 20-1. (a} Regional geological setting of Purcell Supergroup showing the location of the three geophysical survey areas within the
Purcell anticlinorium {modified from Hay et al., 1995). 1 = St. Mary River atea; 2 = Findlay Creek area; 3 = Yahk area. GR = Greenland Creek
stock, HE = Hellroaring Creek stock, HLF = Hall Lake fault, KF = Kimberley fault, MF = Moyie fault, RL = Reade Lake pluton, SMF = St. Mary
fault. (b) Stratigraphic column for the Purcell Supergroup and basal Windermere Supergroup (modified from T. Hoy, written comm., 1996). The
stratigraphic position of severat ineral occurrences are indicated. Thick vertical lines denote the range of stratigraphy exposed in each

survey area.

GEOLOGICAL SETTING

Only a brief overview of the geology of the survey areas is
given here. More thorough descriptions are provided by
Hoy et al. (2000} and by Leech (1957); Reesor (1938, 1973);
Hoy (1984a, b, 1993); and Brown et al. (1995). The three
survey areas lic within the Purcell anticlinorium, a broad
north-plunging structural culmination cored by middle
Proterozoic (circa 1500 to 1350 Ma) metasedimentary rocks
of the Purcell Supergroup (Fig. 20-1). The succession is
more than 12 krm thick and comprises syn-rift, deep water
turbidites of the Aldridge Formation, and overlying shal-
low-water to locally subaerial clastic, carbonate rocks and
minor volcanic rocks of the Creston and younger formations

which form iate- and/or post-rift sedimentary sequences (see
Fig. 20-1b). Laterally extensive gabbroic sills (“Moyie
sills™) intrude the Aldridge sedimentary rocks and provide a
minimum age for the syn-rift package (1468 Ma, D.W.
Davis, unpub. data) (Anderson and Davis, 1995). Upper
Proterozoic conglomeratic, siliciclastic and volcanic rocks of
the Windermere Supergroup unconformably overlie Purcell
Supergroup rocks.

The Sullivan deposit and several smaller Pb-Zn occur-
rences of probable sea-floor genesis occur near the contact
between the lower and middle members of the Aidridge
Formation. The majority of other similar base metal and/ar
tourmaline occurrences occur near the middle part of the
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middle member of the Aldridge Formation (Hoy et al,,
2000). The three survey arcas were therefore selected pri-
marily to acquire geophysical signetures from the Sullivan
deposit and the Sullivan Corridor and to maximize coverage
of the Aldridge Formation. However, in addition the survey
areas were also designed to acquire geophysical signatures
from representatives of most other lithologies of the Purcell
anticlinorium. Thus, although turbidites of the Aldridge
Formation and sijtstones, quartzites and argillites of the
overlying Creston Fonmation predominate in the survey
areas, sedimentary rocks of the upper part of the Purcell
Supergroup (Kitchener Formation through to the Mount
Nelson Formation) and the unconformably overlying
Windermere Supergroup (Fig. 20-1b) are covered in the
western part of the St. Mary River area. Proterozoic granitic
stocks, that appear to have been preferentially generated
along the rift axis, are represented by the Hellroaring Creek
stock (4 km?) in the St. Mary survey area and by the
Greenland Creek pluton (1.6 km*; Reesor, 1996) in the
Findlay Creek survey area. Small outliers of Paleozoic shelf
sediments occur in the southemn part of the St. Mary area,
and Cretaceous granitic batholiths are represented by the
White Creek and Fry Creek batholiths in the St. Mary and
Findlay survey areas, respectively.

GEOPHYSICAL METHODS

The full set of geophysical images acquited by the survey
has been published as a set of cighteen 1:50,000 images
(British Columbia Ministry of Employment and Investment,
1996). The purpese of this paper is to describe the principals
of the geophysical methods used in the survey and to discuss
the different geophysical responses in the context of the geo-
Togical characteristics of rocks of the Purcell anticlinorium.
Within the constraints of this publication, it is not possible to
iliustrate all of the geological and geophysical correlations
described below, readers wishing to do so are encouraged to
consult the 1;50,000 images.

Electromagnetics

Principles and methoedology

Electromagnetic {EM} methods are inductive techniques
based on Faraday’s Law. They measure conductivity (or its
inverse, resistivity) and are used to map its variation at the
earth’s surface. A transmitter, consisting of a time-varying
current circulating in a muiti-turn coil, produces electric and
magnetic (EM) fields that induce time-dependent eddy cur-
rents within conductors. In turn, these eddy currents gener-
ate secondary EM fields, The objective of an EM survey is
to measure the secondary ficids, and from these measure-
ments, deduce the electrical properties of the easth’s subsur-
face (Keller and Frischknect, 1966; Nabighian, 1994), Two
types of airbome EM (AEM) systems are available. Time-
domain EM systems employ a transmitter current consisting
of a current pulse or set of current pulses (for example the
GEOTEM system). The secondary magnetic fields generat-
ed with a time-domain system are measured by one ot more
receiving coils at several different times. Frequency-domain
EM systems employ a transmitter current consisting of a
continuous or sinusoidal current at one or more frequencies,

Spectrometer .7

{inside hedicopten o
VLF -~
aom
Magnetometer ="
!
| y

Figure 20-2. Photograph of the Aerospatiale helicopter used to con-
duct the survey. The helicopter was flown at a mean terain clear-
ance of 60 m. The gamma-ray spectrometer is housed inside the
body of the helicopter, and the VLF, magnetic and electromagnetic
systems are housed in birds 10 m, 20 m and 30 m, respectively,
beneath the helicopter.

The secondary magnetic fields generated at each frequency
with a frequency-domain system are measured by one or
more receiving coils. An in-phase component, in-phase with
the transmitied sine wave current, and a quadrature compo-
nent, ninety degrees out of phase with the transmitted sine
wave current, are measured at each frequency These values
are normalized by dividing them by the in-phase value that
would be measured in the absence of any conducting bodies
(empty space).

The Dighem airborme EM system used in this survey is a
frequency-domain EM system consisting of two vertical
coaxial transmitter-receiver coil pairs with frequencies of
900 Hz and 5500 Hz, respectively, and three horizontal
coplanar transmitter-receiver pairs with frequencies of 900
Hz, 7200 Hz and 56,000 Hz, respectively. The spacing
between coil pairs is 8 m except for the 56,000 Hz, which is
6.3 m. All these coils are contained in a fibreglass bird that
was towed bencath the helicopter 30 m above the ground
surface {(Fig. 20-2). The magnitudes of the in-phase and
quadrature (secondary) fields depend on coil orientation and
separation, transraitter frequency, and the conductivity of the
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earth. The Dighem coil orientations (coplanar and coaxial)
and frequencies are chosen to cover as wide a range of con-
ductor responses as possible for coil separations of approxi-
mately 8 m. Generally, the in-phase signal saturates (i.e.
attains a constant value) at high frequencies and/or large
conductivity values, whereas the quadrature signal attains a
maximmum value at a finite frequency that depends on the
subsurface conductivity and the coil orientation and spacing.

The “skin depth”, or depth of penetration of an EM sys-
tem also depends on the frequency of the system and the
conductivity of the earth, with depth of penetration increas-
ing as frequency or conductivity decreases. Consequently,
the 900 Hz frequency provides information on the deepest
conductivity distribution of the earth, while the 56,000 Hz
penetrates only the shallow subsurface. The orientation of
the coils determines how the transmitted field couples to a
conductive body. Flat Iying bodies, such as overburden or
sills, couple to the horizonta! coplanar coils more effective-
ly than to the vertical coaxial coils, On the other hand, ver-
tical conductors, such as dykes, couple more effectively to
the vertical coaxial coils. The size, shape and conductivity
of a finite conducting body determine the depth to which it
can be “seen” with an EM system (i.e. has secondary field
responses that are measurable). The exact behavior is quite
complex, but with the low frequency of 900 Hz and coil sep-
aration of 8 m of the Dighem system, the maximum depth of
penetration is approximately 100 m.

Electromagnetic responses in the Purcell Basin

The conductivity of a rock depends on the minerals present
within the rock and on the amount and chemical composition
of the pore fluid. Bulk conductivity of low porosity rocks
such as volcanic, plutenic, metamorphic and older sedimen-
tary rocks depends more on conducting minerals than on
pore fluid. Minerals that can increase the conductivity of a
rock inchude sulphides, clays and graphite. The effect a min-
eral has on the conductivity of a rock depends on the amount
of the mineral present and the connectivity of the mineral
grains, A few percent (less than 5%) pyrite or pyrrhotite dis-
persed throughout a rock may or may not increase the bulk
conductivity. It depends on whether the grains are touching
gach other to form a continuous path for current 1o flow. The
bulk conductivity of a rock with less than 5% sulphides, or
any other conducting mineral, is nearly the same as a rock
without sulphides. As the proportion of conducting minerals
increases the opportunity for mineral grains to touch (con-
nect) increases, hence the bulk conductivity may increase as
well. However, even massive sulphide deposits with more
than 30% suiphides may be poor conductors if the sulphide
grains are coated with a non-conducting mineral (Palacky,
1987).

No laboratory or in situ resistivity measurements were
made on rocks in the survey areas. Typical resistivity ranges
for sediments comparable to those exposed in the survey
areas are (Palacky, 1987): argillite, 70 to 850 ohm-m (14 to
1.2 mS/m; note S/m is the unit of conductivity and is the
reciprocal of resistivity which has a unit of ohm-m);
dolomite, 700 to 2500 ohm-m (1.4 to 0.4 mS/m); limestone,
350 to 60600 ohm-m (2.9 to 0. 16 mS/m); and sandstone, 1000
to 4000 chm-m (1 to 0.25 mS/m). The resistivity of mud-

stone and siltstone can vary depending on the graphite and
¢clay content (the greater the graphite and/or clay content, the
lower the resistivity). Volcanic and plutonic rocks have
resistivity values generally greater than 1000 ohm-m
(1 mS/m) and often greater than 5000 ohm-m (0.2 mS/m}.

Apparent conductivity is estimated at each location by
assuming the earth is a homogeneous conductor and solving
for the conductivity (Fraser, 1975). The in-phase and quad-
rature vaiues, for a given frequency and coil pair, can be used
to estimate the conductivity of a homogenous earth because
the height of the transmitter and receiver coil pair above the
earth are known from the radar altimeter. Obviousiy the esti-
mated conductivity values near the boundary between two
rock units with different conductivities or near finite con-
ducting bodies can be distorted from their actual value;
hence the name apparent conductivity. Coplanar coil pairs
generally produce more representative apparent conductivity
maps than coaxial coil pairs for reasons of coupling dis-
cussed earlier. Apparent conductivity maps generated from
the 900 Hz coplanar pair measure the average conductivity
of the earth to a depth of 100 m or more whereas the
56,000 Hz coplanar coil pair only measures the top few
meters,

Consequently, argillite in the Aldridge Formation,
argillitc and argiltaceous dolomitic units within the Creston,
Kitchener, and Mount Nelson formations, as well as
graphitic horizons throughout the stratigraphic sections are
expected to show up as conductive zones on apparent con-
ductivity maps. Thick, clay-rich surficial sediments, such as
those along many of the river valleys within the survey
areas, are also expected to be conductive. Igneous intrusions
(e.g. Hellroaring Creek stock; the White Creek and Fry
Creek batholiths; Moyie sills) generally do not contain a sig-
nificantly high proportion of conductive minerals and gener-
ally have low porosities, and would thus be anticipated to
correlate with resistive zones on apparent conductivity maps.
Volcanic rocks (e.g. Nicol Creek lavas in the southeastern St.
Mary River area) are also typically resistive, however these
rocks tend to have higher porosities, and this may lower their
resistivity somewhat.

Finite bedrock conductors are usuaily caused by massive
sulphide or graphite bodies. Shear zones, faults and frac-
tures can also behave like finite bedrock conductors where
they contain conducting minerals generated by hydrothermal
alteration. A unique source for a finite bedrock conductor is
not easy to determine since afl generate similar EM respons-
es. Indirect indicators, such as the location of a conductor
relative to known geology, the shape of the EM response and
the conductivity-thickness product of the conductor, are used
to discriminate between different types of bedrock conduc-
tors. Surficial conductors commonly produce EM responses
quite similar in appearance to those generaied by bedrock
conductors. However, they can usually be distinguished
from bedrock conductors as they are generally less conduc-
tive and, by their nature, shallower. Consequently surficial
conductors can be distinguished by using different frequen-
cies to determine the depth to the top of the conductor and
their conductivity-thickness product.

The appatent conductivity maps, particularly the 900 Hz
(Fig. C20-3) and 7200 Hz coplanar maps, oufline both resis-
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tive and conductive zones within the survey areas that can be
correlated with known bedrock geology. Examples of the
sensitivity of the method to clay and graphite content within
sedimentary units are numerous. An approximately north-
trending conductive zone in the Yahk survey area (Fig. C20-
3¢) west of the Carroll Fault within the Middle and Upper
Aldridge Formation has conductivities between 3 and 20
mS/m (333 to 50 ohn-m). This conductive zone is approxi-
mately 2 to 3 kin wide and extends the length of the survey
area. It corresponds with graphitic mudstones and carbona-
ceous argillites. Similar zones, straddling the contact
between the Lower and Middle Aldridge Formation occur
within the Saint Mary River survey area, e.g. one near the
Vulcan mineral occurrence (Fig. C20-3a). The origin of the
Vulcan zone, which extends southwestward from the miner-
al occurrence, is not yet established. It is narrower than that
in the Yahk area, and it has lower conductivities (between 4
and 100 mS/m; 250 and 10 ohm-m),

Within the Saint Mary River area, the Creston Formation
(mPc) is generally resistive (Fig. C20-3a) corresponding
with the predominance of arenaceous units. Where the pro-
portion of argillites increases so too do the conductivities.
For example, the NNE-trending conductive (1.5 to Y0 mS/m;
667 to 100 ohm-~-m) horizon which extends south-southwest-
ward from 116° 26’ in the north to about the middie latitude
of the survey area correlates with mapped argiilaceous units
in the lower Creston Formation (Fig. C20-3a).

A NNE-rending conductive (40 to 200 mS/m; 25 to 5
ohm-m) zone in the northwest portion of the Saint Mary
River survey area (Fig. C20-32) 1s about 3 km wide and cor-
relates with mapped exposures of argillite in the upper
Proterozoic Homsethief Creek Group. A large number of
finite conductors were delineated within this conductive
zone using the 900 Hz coaxial coil data. The conductors are
thought to be caused by graphite-rich bodies within the
argitlite. Farther to the south where quartzite predominates
in this formation, apparent conductivitics are much lower
and only a few weak conductors are delineated. Conductive
zones within the Dutch Creek (imPdc), Kitchener (mPk) and
Mount Nelson (mPmn) formations in the northwest comer of
the St. Mary survey area appear to correspond to argiilaceous
sequences.

In general, the southwestern portion of the Saint Mary
survey area is less conductive than the nortinwestern portion,
even though the same formations have been mapped in both
regions. This implies that the southern portion is less argilla-
ceous and more quarizitic than the northern portion. The
Dutch Creek Formation near the southern boundary of the
survey area shows up as a conductive zone and has conduc-
tivities similar to those in the northwest comer. There are
several weak conductors (conductivity-thickness between 1
and 5 S) associated with this latier zone.

Conductive zones are observed over several of the river
valleys, including the St. Mary River and Matthew Creek in
the St. Mary survey area and the Goat River and Kitchener
Creek in the Yahk survey area (Fig. C20-3a, ¢). These zones
are presumably due to clay-rich surficial deposits. They
overprint the underlying bedrock geology making interpreta-
tion difficult. Man-made conductors related to mine tailings
in the Sullivan area also overprint the bedrock geology.

Many of the Cretaceous intrusions are difficult to recog-
nize on the apparent resistivity maps because they are resis-
tive zones in a resistive background. For example, the Hall
Lake and Sawyer Creek stocks in the Saint Mary survey area
(Fig. C20-3a). Similarly, gabbroic Moyie sills in all three
survey areas often cannot be distinguished by their efectro-
magnetic responses. However, where sills intrude conduc-
tive units, such as graphitic mudstones and carbonaceous
argillites in the Middle Aldridge Formation, southern Yahk
survey area (Fig. C20-3¢) they are readily distinguished.

Most of the faults in the survey areas are not imaged on
apparent conductivity maps. This is true even in the case of
the Carroll Fault (Fig. C20-3¢) where an apparent conduc-
tivity contrast is observed across this fault. The contrast is
fortuitous, due to the presence of graphitic units in the
Middle Aldridge Formation to the west of the fauli only and
not to the presence of conductive material in the fault zone
itself. Fine-grained, clay-rich gouge comprises the matrix of
many large tabular breccia bodies mapped in the Iron Range
Fault zone (Stinson and Brown, 1995), vet this fault is not
imaged electromagnetically. Several finite conductors are
mapped along or proximal to the trace of this fault, although
most are quite weak (<5 S), or are cultural in origin (e.g. the
power line in the Goat River Valley). Stinson and Brown
(1995) observed that in the northem part of Iron Range
Mountain up to 3-4% pyrite occurs in the fault zone but else-
where sulphide minerals are rare. The lack of EM response
suggests that where pyrite does exist it must have poor elec-
trical connectivity.

Several narrow bedrock conductors located near the
Vaulcan prospect (Fig. C20-3a) have moderate conductance
(5 to 20 S). Some of these conductors were also detected by
ground UTEM surveys (Webber, 1979) and subsequently
drilled. One hole encountered pyrrhotite in laminations and
disseminated in smaller patches at depths of 85 to 95 m
{Webber, 1979). Another drill hole encountered disseminat-
ed and massive pyrrhotite zones locally containing mag-
netite at depths of 40 to 45 m (Anderson, 1985). Non-cul-
tural finite conductors aligned across adjacent flight lines are
recognized near the Leadville Mine in the northern part of
the Yahk survey area and elsewhere. Disseminated sulphide
mineralization or clay-rich alteration products developed in
shear zones are possible explanations of these aligned con-
ductors.

Magnetics

Principles and methodology

The Earth’s magnetic field (the Geomagneric field) compris-
es three parts: (1) The internal ficld, varies very slowly in
titne, is of internal origin, and is thought to be due to the
movement of partially molten iron in the outer core; (2) The
external field, which is very smail compared to the internal
field, is mainly due to solar activity and may vary rapidly in
time; (3) Spatial variations of the intemal field, which are
usually small, and nearly constant ir time and space. These
are caused by contrasts in the magnetic propertics of near-
surface rocks and referred to as local magnetic anomalies.
They are of particular interest 1o geoscientists and explo-
rationists.
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Magnetometers measure all three components of the geo-
magnetic field. Because the internal field changes slowly
over time, models of this field, called the International
Geomagnetic Reference Field (JGRF) are updated every 5
vears. The JGRF for the time and location of the survey is
calculated and removed from the measured magnetometer
value. Measuremenis recorded at a fixed location(s), base
station(s), within the survey area are used to correct for the
transient effects of the extemnal field. Once the effect of the
Earth’s internal and external magnetic fields are removed
from magnetometer readings, what remains is that portion of
the magnetic field largely resulting from variations in the
magnetic mineral content of near-surface rocks.

The most important minerals in geomagnetic studies are
magnetite, pyrrhotite and titanomagnetite, as well as, oxides
of iron, and oxides of iron and titanium (Telford et al., 1990).
The overall magnetic response of a rock will, to a large
extent, be determined by the proportion of these accessoty
minerals. Magnetic susceptibility (k) is the parameter that
describes the capacity of a rock to be magnetized. Magnetite
which has the largest magnetic susceptibility typically con-
stitutes tess than 2% of crustal roinerals. Specific lithologies
may exhibit a wide range of magnetic susceptibility although
there appears to be a general trend of increasing magnetic
susceptibility with decreasing quartz content. Rocks lose
their magnetism at temperatures above ~580-630°C, corre-
sponding to depths of ~20 - 40 ki in continental regions
with average geothermal gradients. In the survey areas, the
geothermal gradient is high (~30°C/km, Hyndman and
Lewis, 1999), and such temperatures are encountered at
depths on the order of 20 km. Consequently, magnetic
anomaly maps provide information on the distribution of
magnetic (and nen-magnetic) rocks only to this depth.

Magnetic responses within the Purcell Basin

Prior to the high-resolution survey described here, only low-
resolution regional aeromagnetic data (flown at a mean ter-
rain clearance of 300 m on flight lines spaced 800 m apart)
were available for the survey areas. The results from the
low-resolution regional survey governed expectations of the
high-resolution data. It was expected that the increased res-
olution of the new data would provide significant enhance-
ment of all anomalies visible in the regional data, and in
addition, detect numerous small and/or low gradient anom-
alies not previously imaged. As outlined below, this indeed
proved to be the case. Table 30~1 summarizes magnetic sus-
ceptibitity easurements for more than 1000 rock samples
from the survey areas. Measured values generally fall with-
m published ranges (Telford et al., 1990). Sedimentary rocks
are commonly non- to weakly-magnetic and, with the
notable exception of the Creston Formation, those exposed
within the survey areas have the typical fow magnetic sus-
ceptibility values.

Moderate to intense magnetic anomalies (up to 340 nT)
characterize portions of the middle Creston Formation (Fig.
C20-4) where it is composed of green quariz arenite and are-
naceous siltstone at upper greenschist metamorphism facies
(Reesor, 1996). Hand specimens from magnetic green aren-
ite contain abundant porphyroblastic magnetite (>2%).
Lower and upper Creston Formation phyllite with little visi-

ble magnetite and middle Creston Formation maroon arenite
containing hematite are, by comparison, poorly magnetized.
Magnetic susceptibility measurements of the green quartz
arenite unit, where it is proximal to large intrusions such as
the White Creek batholith (Fig. C20-4a), are up to 20-30
times greater than arenite away from intrusions. However,
magnetic susceptibilities of other units in the Cresion
Formation do not show this variation. This suggests that the
magnetism of the green arenite is enhanced by contact meta-
morphism. The magnetic character of this unit (allowing the
metamerphic stabilization of significant proportions of mag-
netite) suggesis a unique chemistry relative to other units in
the middie Creston Formation. The green arenite is also dis-
tinguished by relatively low radioelement concentrations
{see Fig. C20-5a and discussion below). Even in regions
where geological mapping of the middle Creston Formation
is difficult because of overburden cover (for example, in the
northern portion of the St. Mary River area) these geophysi-
cal properties allow it to be readily mapped. In western
Montana, stratabound copper-silver deposits such as Troy,
Montanore and Rock Creek are entirely restricted to the
Revett Formation, which is correlated with the middle
Creston Formation (Héy, 1993). The unique signatures of
the middle Creston Formation therefore make airborne geo-
physical surveys a valuable tool for mapping the favourable
stratigraphic interval for Cu-Ag deposits.

The lower Creston Formation typically comprises fine-
grained argillite that commonly contains disseminated and
stringer magnetite in the Yahk map area. This apparent
restriction of magnetite in the lower Creston Formation to
this part of the basin probably reflects original sedimentation
conditions. It also results in the lower Creston Formation
being unusually maguetic here and observed anomaly values
are as high as those mapped in regions underlain by the mid-
dle Creston Formation elsewhere in the basin (typically 50 -
250 nT, Fig. C20-4a, b, ¢). :

Pymrhotite is pervasive throughout the Lower and Middie
Aldridge Formation, and consequently it was expected that
those units would display higher magnetic anomaly values
than younger sedimentary units having significantly less
pyrrhotite. However, this is not the case and consequently
we infer that much of the pyrrhotite in the Lower and Middle
Aldridge Formation must be monoclinic pyrthotite in con-
trast to the Sullivan ore body where both monoclinic and
magnetic hexagonal pyrrhotite are abundant (Ethier et al.,
1976).

The average magnetic susceptibility value for gabbro is
more than seventy times that of average sedimentary rocks
(Telford et al., 1990). Measured values for gabbroic Moyie
sills from within the survey areas (Table 20- 1), are at the
low end of the published range of magnetic susceptibilities
(average = 6.67 x 107 SI) but nonetheless more than six
times higher than average values of the Lower and Middle
Aldridge formation which they intrude. Consequently, it
was expected that shallow and outcropping sills would be
readily imaged and that magnetic anomaly data might pro-
vide a means of correlating silf outcrops along strike in
regions of surficial cover. The sills were poorly imaged in
existing regional acromagnetic data due to the small outcrop
area of the sills and the large line spacing of those surveys.
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Table 20-1. Magnelic susceplibility and radioelement concentrations for selectod geclogical units of the Purcell anticlinorium as determined by ground measurements in the field, or by

faboratory measurement on hand and core samples. Units shown in italics are atteration or textural types associated with Sedex mineralization in the Lower and Middle Aldridge.

Age Geological Unit Magnetic Susceptibility Mean Radioelement Concentration
(107%s1) K % eU (ppm) eTh (pm)
Mean | Range No. of Mean | Range Mean | Range | Mean | Range No. of
Measurements Measurements
Mesozoic Intrusive tocks 6.53 0-33.9 150 451 | 29612 | 634 4.58- 16.51 | 14.1-18.92 2
Reade Lake stock 709 | 0324 20 404 | 4752 728 | SV | 1eso | 13226 5
White Creek batholith 1236 | 5-35.7 40 5.2-8.3

America Creek stock 0.30 0-1.26 20 2.90 4.40 14.10 1
Anpus Creek stock 700 | 4.2-129 10
Hall Lake stock 3115 0-7.5 20

Paleozoic Cranbrook Formation 0.27 0-54 70 21 10132 339 | 2.2-47 | 1172 1-196 7
Eager Creek Formation 1.40 0-2.51 20

Upper Horsethief Creek Formation 0.87 0-1.3 30 2.15 1.6-2.7 13 | 1214 | 56 5.3-59 2
Proterozoic | Toby Formation 0.69 | 04-1.14 15

Middle Hellroaring Creek stock 0.16 0.02-0.5 50 4.22 2.8-6.3 378 [ 1473 | 2.72 1.3-3.7 5

Proterozoic | Moyie sills 6.67 0-160 200 i.11 0.7-2.2 1.31 }0.2-23 | 4.59 2.2-8.0 8

Creston Formation 15.2 0-125.7 330 2.10 19-52 290 | 1847 | 11.24 9.2-21.6 7

Upper Aldridge Formation 042 0-2.5 40 320 2.8-3.6 300 | 2832 [ 17.30 15.7-18.9 2

Middle Aldridge Formation 072 0-40.2 120 3.51 1.8-54 3.61 §2.4-47 | 1290 9.3-21.6 1

Lower Aldridge Formation 0.67 0-5 350 3.27 1.1-6.2 379 1.2-3.5 | 12.24 7.4-234 9

sedimentary fragmental 0.63 0-2 80 367 | 342 | 508 | 4456 | 1723 1 16209 8

garnet-bearing 7.30 | 0.04-40.2 20 3.25 2.9-3.7 655 4291 ) 1200 8.7-16.1 7

muscovite-, sericite bearing 0.78 0-2.36 35 3.74 | 2.8-443 385 | 2.6-51 | 169 9.8-19.9 9

albite-bearing 0.20 0-0.45 10 . 400 | 3.75-425 | 320 | 2.6-38 | 19.00 16.9-22 2

I- tourmaline-bearing 0.6 | 0.11-03 20 2.75 0.24.2 L 4.02 B2-4.3 1553 13.5-17.2 5
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Analysis of the high-resolution data complemented by
ground follow-up investigations led to new identifications of
several sill exposures and even in regions of thick glaciai
cover, such as north of the St. Mary River, the data allowed
sills to be correlated along strike. An arch of gabbroic sill is
a feature of the Suilivan - North Star corridor (Tumer et al.,
2000a) and their recognition elsewhere may be important for
mineral exploration. In all regions the magnetic response of
Moyie sills is quite variable; the majority are poorly mag-
netized and in many instances an anomaly is observed only
over a portion of a sill outcrop. Magnetic sills show a clear
association with mapped faults, or are proximal to large
intrusions indicating a secondary thermal or possibly
hydrothermal origin for the magnetism. This is especially
clear for the package of sills outcropping immediately south
of the White Creek batholith in the St. Mary arca (Fig. C20-
4a). Sili segments within the aureole of the intrusion yield
significantly higher magnetic anomaly and magnetic suscep-
tibility values than those farther away. Similarly, foltow-up
ground studies identified gabbro as the source of several
small magnetic anomalies proximai to the Hall Lake and St
Mary fault systems (Fig. C20-4a), as well as the string of
anomalies extending west-southwest from the Emily Creek
Fault in the Findlay area (Fig. C20-4b). The package of
Moyie sills exposed in the Hawkins Creek area to the east of
the Yahk fault is geophysically atypical, corresponding with
higher than average magnetic anomaly values (Fig. C20-4c),
moderate apparent conductivities (Fig. C20-3a; up to 10
ms/m; 100 ohm-m on the 56000 Hz coil pair) and elevated K
values {not shown here).

Igneous rocks commonly display a wide range of mag-
netic susceptibility values (Telford et al., 1990). S-type
granites, which form by anatexis of metasedimentary rocks,
typically are preferentially enriched in ilmenite and tend to
have low magnetic susceptibility values. In contrast, I-type
granites having a mafic-rich source typically are preferen-
tially enriched in magnetite, and consequently tend to have
high magnetic susceptibility values. However, assimilation,
metasomatic and/or metarmorphic processes, during or sub-
sequent to the emplacement of magma, can alter the chem-
istry and mineralogy of parts or the whole of an intruston.
Although some workers have suggested that Jurassic intru-
sions within the Purcell basin may have an I-type affinity
(Brandon and Lambert, 1993), little has been published on
the affinity of these or the younger Cretaceous bodies.
Magmatic differentiation within a large intrusion can lead to
spatial variations in magnetic mineral content (magnetite is
often preferentially enriched in early mafic phases relative to
vounger felsic phases). Consequently, it was expected that
magnetic anomaly values over small undifferentiated bodies
such as the Hall Lake and Sawyer Creek plutons (Fig. C20-
4a) would be more uniform than those over the differentiat-
ed White Creek and Fry Creek batholiths.

Two magnetically distinctive suites of Cretaceous intru-
sions were recognized within the survey areas. The White
Creek batholith has a weakly magnetic central region and a
strongly magnetic margin (Fig. C20-4a, b). This character-
istic is also visible in regional magnetic anomaly data (Cook
et al.,, 1995). The magnetic margin is heterogeneous and dis-
continuous; peak margin amplitudes vary from ~140 nT to

>850 nT and the width varies from <500 m to >3 km. High
intensity marginal phases correlate with the distribution of
biotite monzogranite and hornblende granodiorite phases
(units Kwe3 and Kwe2; Reesor, 1996) and lower intensity
interior phases with biotite-muscovite leuco monzogranite
(unit Kwed, Reesor, 1996). Contrary to expectation, the Hall
Lake pluton and Sawyer Creek stock display similar mag-
netic characteristics. However, in the case of the Hall Lake
stock the magnetic margin is only observed over the north-
ern portion of the body and in the case of the Sawyer Creek
stock, only over the southern portion of the stock.
Homfelsed host rocks adjacent to the intrusions are com-
mon. The measured magnetic susceptibility of homfels con-
taining porphyroblastic magnetite  pyrrhotite is significant-
ly elevated compared to unaltered host rock indicating sec-
ondary magnetization of the country rocks.

In contrast, older regional, as well as the new high-reso-
lution magnetic data show that the Fry Creek batholith and
the Reade Lake stock (exposed a few kilometres east of St.
Mary River area) are characterized by high magnetic values
throughout their mapped exposures reflecting a more homo-
geneous distribution of magnetic minerals in these bodies.
(Note: although the Reade Lake Stock does not outcrop
within the St. Mary Survey area, the magnetic anomaly asso-
ciated with it exiends into the swrvey area; Fig. C20-4a).
Petrographic studies of the Reade Lake stock by Hoy (1993)
identified disseminated magnetite. Exposures of this stock
are limited and its mapped contact was drawn from regional
magnetic anomaly data (Hoy and van der Heyden, 1988).
Ground follow-up studies showed that outcrops of Eager
Creek Formation siltstone occur in areas previously mapped
as Reade Lake stock. The siltstone and nearby exposures of
Creston Formation adjacent to the stock have elevated mag-
netic susceptibilities compared with the measured averages
of these formations (Table 20-1), which suggests a second-
ary magnetization. Thus, the stock is not as extensive as pre~
viously inferred. Radicelement patterns over the Cretaceous
intrusions generally complement magnetic data in that they
are elevated in non- to weakly-magnetic felsic rocks and rel-
atively low in more magnetic, mafic units. Together these
two methods offer a means of remotely recognizing subtle
lithologic changes within intrusions where detailed field
mapping is lacking. A spatial association between
Cretaceous intrusions, lode gold mineralization and placer
deposits highlights the possible applications of combining
magnetic and radiometric data in the exploration for these
deposit types by identifying specific types of intrusions or
deposit trains from them.

Faults can have a variety of expressions on magnetic
anomaly maps. If the fault juxtaposes units with contrasting
magnetic susceptibilities it will generate a magnetic lin¢a-
ment paralle] to the fault trend, and a steep magnetic gradi-
ent perpendicular to the fault trend. Faulits, which juxtapose
units with comparable magnetic susceptibility values, will be
magnetically invisible. Movement of fluids along fault
zones may produce zones of hydrothermal mineralization
and alteration containing magnetic minerals that may then
result in prominent magnetic lineations.

Most of the mapped faults within the survey areas offset
weakly magnetic sedimentary rocks against weakly magnet-
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ic sedimentary rocks and, with the exception of a number of
faults in the Yahk area, were not directly imaged in the mag-
netic anomaly data. However, as discussed above, highly
magnetic segments of Moyie sills adjacent to faults form
strings parallel to the traces of several faults and provide
indirect evidence for the faults. Such is the case along the St.
Mary Fault (Fig. C20-4a). Mapped and inferred faults that
cut similar stratigraphy in the Yahk survey area (Fig. C20-
4c), e.g. the Iron Range, Spider and Moyie faults, are asso-
ciated with linear zones of moderate to steep magnetic gra-
dient (maximum gradients of approximately 0.21, 0.12 and
0.16 nT/m, respectively). Magnetic sources in the latter
cases are magnetite-hematite breccias (Stinson and Browr,
1995).

The north-trending Iron Range fault zone is the most
spectacularly imaged fault within the survey areas (Fig. C20-
4c) producing an intense linear magnetic anomaly with a
peak amplitude of 1130 nT. The width of this anomaly
varies from Iess than 1 km to about 4 km. Ground follow-up
studies confinm that the primary magnetic sources are the 0.3
- 5 m wide massive lenses of magnetite and hematite which
grade outward to wider, less-brecciated, magnetite-rich
zones. Original magnetite abundances in these lenses and
breccias range from 5 to 30%, but most is now pseudomor-
phed by hematite (Stinson and Brown, 1995). The highest
magnetic susceptibility values in the entire survey were
measured in these massive lenses (> 400 x 1073 ST). Peaks
in magnetic intensity along the fault zones where no mag-
netite-rich lenses are mapped may be indicative of buried
lenses, although elevated anomaly values are also associated
with disseminated magnetite and altered Moyie sills in and
adjacent to fauit zones. The Iron Range fault is also well
imaged radiometricaily (Fig. C20-5c).

Contrary to expectation, exposures of Nicol Creek
basaltic lava in the St. Mary River area could not be distin-
guished magnetically, although outside the survey areas
these lavas may be mapped by their intense magnefic anom-
alies. Original geochemical differences or subsequent meta-
morphic overprints are possible explanations of the observed
difference.

Gamma-ray spectrometry

Principles and methodoiogy

Gamma-ray spectrometry is a geophysical technigue that
provides geochemical information on the top few tens of
centimetres of the EBarth’s surface. As with any near-surface
geochemical method, interpretation requires an understand-
ing of the nature of the surficial materials, such as tills, gla-
cial outwash, fluvial, or lacustrine deposits and their rela-
tionship to bedrock.

Potassium (K), uranium (U), and thorium (Th) are major,
mobile trace, and immobile trace elements, respectively.
They are present in variable amounts in all rocks and derived
materials. Radioelement signatures of minerals, as meas-
ured from the gamma-ray spectrometric survey, assist in
lithological mapping. K concentrations are measured direct-
ly from the airborne gamma-ray spectra, whereas U and Th
concentrations are computed from the spectra of their daugh-
ter products, Bi2*4 and Ti2%, respectively, which are more

readily distinguished from the other gamma rays in the spec-
trum. Where the “normal” distribution of these elements (K,
eU — equivalent uratium, ¢Th - equivalent thoriumy} is dis-
rupted by a mineralizing process the resultant radioelement
anomaly provides direct exploration guidance.

In general, radioelement data complement magnetic data,
as radioelement values tend to be elevated in non- to weak-
ly-magnetic, evolved felsic and sedimentary rocks and rela-
tively low in less evolved, more magnetic, mafic units. A
mote thorough summary of gamma-ray spectrometry theory,
techniques, and Canadian case histories is presented in
Shives et al. (1995).

For the current surveys, the gamma-ray spectrometric
system consisted of a 16 L sodium iodide crystal array
attached to a 256 channel Exploranium GR820 spectrometer.
A 4 L vpward looking crystal was used to monitor back-
ground radiation.

Gamma-ray responses within the Purcell Basin

Addition of gamma-ray spectroscopy to the more conven-
tional EM-magnetic surveys was expected to provide impor-
tant new geochemical information not previously gathered
within the Purcell basin, Although airbome and ground
gamma-ray spectrometry have been successfully applied to
geological mapping and exploration for a variety of mineral
deposit types worldwide, the current surveys provide the
first Canadian test over a geological terrain containing Sedex
deposits. By using the measured radioelement concentra-
tions as a guide to geochemical variations it was anticipated
that the large intrusions, and possibly phases within them,
could be delineated, and, also that subtle facies or forma-
tional variations within the Purcell Supergroup stratigraphy
could be differentiated. Of particular interest was whether
the muscovite alteration that envelopes the Sullivan deposit
and occurs extensively in the Sullivan - North Star corridor
(Turner et al., 2000b) could be distinguished from the
regionally metamorphosed biotite- and muscovite-bearing
sedimentary rocks of the Purcell basin.

Within the three areas surveyed, rugged topography and
variable bedrock exposure significantly influence the total
radioactivity measured. South-facing slopes are relatively
drier, less vegetated, and have more exposed bedrock and
talus than north-facing slopes. Consequently, south-facing
slopes yield higher radioelement concentrations that are
more representative of bedrock values. This is especially
obvious in measured K concentrations (see K map in British
Columbia Ministry of Employment and Investment, 1956).
These effects were minimized by using radioelement ratios
(eU/eTh, eU/K, and eTWK) to distinguish important relative
variations among the three elements. Air photographs and
landsat images, which allowed regions of exposed bedrock
to be readily distinguished from regions of dense vegetation
and/or surficial cover, were also useful aids in the interpreta-
tion of radioelement data.

Regionally, a number of distinct radioelement anomalies
and patterns were recognized (Fig, C20-5). Very low ¢eTh/K
ratios delineate the distinctive chemistry of the Proterozoic
Hellroaring Creek (Fig. C20-5a) and Greenland Creek stocks
(Fig. C20-5b). These highly evolved intrusions contain
aplitic and pegmatitic phases comprised of quartz, mus-
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covite, sodic plagioclase, microcline feldspar, and minor gar-
net, beryl, tourmaline, and pyrite. In addition, radioetement
variations within the White Creek batholith correlate with
mapped phases (Reesor, 1996) and clearly distinguish this
batholith from the smaller Sawyer Creek and Hall Lake
stocks of Cretaceous age within the St. Mary River area
which are characterized by lower radioelement concentra-
tions (Fig. C20-5a).

Outcropping Moyie sills were recognized by low
radioelement concentrations (approximately one third lower
than the Lower or Middle Aldridge Formation, Table 20-1).
Together with magnetic anomaly data this correlation offers
assistance for improved sill delineation. An exception to this
general rule is the sill package that crops out east of the Yahk
Fault and north of Hawkins Creek. Not only is this package
characterized by moderate K concentrations (see K map in
British Columbia, Ministry of Employment and Investment,
1996), but as discussed above it is also electromagnetically
and magnetically anomalous.

Along the southern and western edge of the St. Mary sur-
vey area, high ¢Th/K ratios accurately demarcate a quartzite
member within the Horsethief Creek Growp (Fig. C20-3a,
unit HH; of Reesor, 1996). The radiometric anomaly is
caused by extremely low K contents and elevated thorium-
bearing accessory minerals in the quartzite. Farther to the
northwest, EM data delineate agillaceous units within this
same formation (see discussion above). West of the Carroll
Fault in the Yahk area, high K concentrations (not shown
here) correspond with zones of enhanced conductivity asso-
ciated with graphitic mudstones and carbonaceous argillites
in the Middle and Upper Aldridge Formation.

Immediately east of the Hall Lake fault near the southern
boundary of the Saint Mary survey area broad areas of ele-
vated eU and eTh values cotrelate with argillaceous units in
the Upper Aldridge and lower Creston formations.
Reesors’s (1996) mapping of these units in this area supports
this correlation, suggesting that extension of the contacts of
these units into unmapped areas is possible using airborne
radioclement patterns. The lower/middle Creston boundary
is recognized by a decrease in el and ¢Th levels (and a cor-
responding increase in €Th/K ratios, Fig. C20-5a), and as
described above, is coincident with the transition from low
to moderate magnetic anomaly values. These strong and
complementary radioelement/magnetic relationships high-
light the advantages of multi-technique geophysical surveys
and integrative interpretation.

Many examples of fault-controlled iron-oxide mineraliza-
tion and albite-sericite alteration occur within the survey
areas. A belt of elevated eTh/K values along the Iron Range
fault zone (Fig. C20-5c) corrclates with albite-rich breccias
in the fault zone, regions of extensive albitic alteration adja-
cent to the fault zone, and apophyses of albite-rich material
that extend up to a few metres into adjacent Moyie sills
(Stinson and Brown, 1995). The most intense anomalies
correspond to areas where albite alteration is most intense as
at Iron Range Mountain, Mount Thompsen, and west of the
Sha occurrence (Fig. C20-5¢).

Absorption of gamma rays in water results in depleted
radioelement concentrations along all of the major drainages
and lakes (see K map in British Columbia Ministry of
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Figure 20-6a. Geological map of the Sullivan-North Star coridor
(modified from Hagen (1985) and Tumer et al., {2000a)). The
boundary to the Sullivan Comidor marks the extent of pervasive,
pre-gabbro, hydrothermat alteration and sulphide mineralization.

Employment and Investment, 1996). However, unconsoli-
dated deposits in these drainages, such as the St, Mary River,
Redding Creek, Goat River, Hawkins Creek and Kitchener
Creek typically yield elevated eTh/K ratio patterns. These
patterns are interpreted as reflecting elevated levels of stable
thorium beating minerals associated with heavy mineral
concentrations in the valley floors.

VLF

The marine transmitter station operated only discontinuous-
ly during the survey. In addition, VLF data had a low signal-
to-noise ratio, due in part to the resistive nature of the geo-
logical units encountered. Although these data may contain
some information useful for identifying and/or refining con-
ductors in the near surface they are generally of poor quality
and are not considered here.
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THE SULLIVAN - NORTH STAR CORRIDOR

To assess the utility of the three geophysical techniques for
mineral exploration we next examine the observed respons-
es within the Sullivan - North Star corridor where a number
of significant deposits occur (Fig. 20-6). As discussed
above, the quantity and connectivity of sulphide minerals in
a mineralized zone will, to a significant extent, determine its
overall conductivity. Both pyrrhotite and to a much lesser
extent, magnetite (average magnetic susceptibility = 1.5, 6
SI, respectively, Telford et al., 1990) are associated with sul-
phide mineralization in the Purcell Basin and significant
muscovite, albite and/or chlorite alteration of the host rocks
is typical in many cases. Consequently, it was expected that
mineral occurrences within the corridor would correspond
with zones of enhanced conductivity, strong finite conduc-

Figure 20-6b. Surface fea-
tures in the Sullivan-North Star
corridor. Airphotograph sup-
plied by Cominco Ltd. (photo
FFC94016-19, August 10,
1994). Amows on flight lines
indicate direction of helicopter
during data acquisition. The
extent of the deep Tertiary
weathering zone is taken from
P. Ransom (unpub. data,
1996).
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tors, high magnetic anomaly values and low eTh/K anom-
alies. Despite nearly complete extraction of ore from the
Sullivan mine, it gives a significant EM and magnetic
response. Also, altered and barren- to weakly- mineralized
waste rock on the surface around the deposit corresponds
with subtle to intense magnetic, EM, and radioelement
anomalies (Fig. 20-6 and C20-7).

Strong finite conductors, that cannot be attributed to cul-
tural features, are coincident with the surface projection of
the sulphide-rich Sullivan horizon, especially along the west
side of the deposit where it is cut by the Sullivan fault, and
along the south side of the open pit (Fig. 20-6 and C20-7a).
The Sullivan fault zone contains pyrrhotite at depth and this
pyrrhotite is a likely cause for some conductors. The con-
ductors are typically quite broad, with in-phase and quadra-
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Figure 20-B. Stacked profiles of e, eThi/K, K, conductivity (900 Hz coaxial data) and magnetic anomaly values along flight lines: {a) 10352,
over the Sullivan mine; and {b) 10425, just south of the Stemwinder deposit. SF = Sullivan fault. See Figure C20-7 for location of flight lines.

ture values, which are generally larger than 15 ppm (Fig.
(C20-7 and 20-8). The conductors have large conductance
values, as calculated from the 900 Hz coaxial data, assuming
a two-dimensional vertical condugctor in free space. In gen-
eral, the deeper a conductor is buried the lower the absolute
values of both the in-phase and quadrature components.
However, the ratio of the in-phase and quadrature compo-
nents is only slightly affected by burial depth, so it is an
important indicator of absolute conductivity. Conductors
related to cultural features include mine buildings, heavy
equipment, and power lines.

Enhanced conductivity is attributed to the undisturbed
massive pyrrhotite body {up to 50 m thick and 500 m long)
that underlies the ore zone in the western and shallowest part
of the underground workings, and to unmined massive sui-
phide ore. The collapse zone, which overlies the most exten-
sively mined zone, is not anomalous.

The most prominent cluster of finite conductors within all
three, survey areas occurs over an area 1.0 km by 1.2 km in

the vicinity of the North Star and Stemwinder mines. It com-
prises shallow conductors with greater conductance values
than those at Sullivan (Fig. 20-8). The conductors are attrib-
uted to perth-trending sulphide-rich zones, including veins
of the abandoned workings and zones consisting of abundant
sulphide-filled fractures. An associated zone of enhanced
conductivity terminates where the Stemwinder vein pinches
out north of Mark Creek, in an area of thick cover and deep
weathering (compare Fip. 20-6b and C20-7a). This deep
weathering zone comprises oxidized and friable bedrock up
to 146 m deep.

A moderately positive, irregularly-shaped (4.5 km by 3.2
km) magnetic anomaly is observed in the corridor area (Fig.
C20-7b). Localized zones of elevated anomaly values ocour
over the Sullivan mine, between the North Star and
Stemwinder deposits and over exposures of Moyie sill. The
magnetic anomaly is truncated to the north by the north-dip-
ping Kimberley fauit. The western and southern boundaries
are tess well defined. To the east, the anomaly abruptly ter-
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minates at a narrow (< 500 m wide), south-trending magnet-
ic linear that extends from the St. Mary River valley to the
Kimberley fault (Fig. C20-4).

Zones of enhanced magnetic anomaly values at the
Sullivan mine comespond to the shallowest portions of the
mineralized zones adjacent to the Sullivan fault (Fig. C20-
7b, 20-8). The magnetic peak at Sullivan is primarily due to
the massive pyrrhotite replacement body beneath the west-
ern portion of the ore body. Most of this pyrrhotite must
only be weakly magnetic, otherwise a stronger anomaly
would be expected. Although the eastern portion of the ore
body contains minor magnetite (Hamilton et al., 1982) its
concentration does not appear to be high enough to affect
magnetic amplitudes. The magnetic peak at North Star is sit-
uated between the North Star and Stemwinder mines, where
abundant disseminated and fracture-filled pyrrhotite occurs.
As at the Sullivan Mine, the magpitude of the anomaly sug-
gests that a considerable proportion of the pyrrhotite must be
weakly magnetic. North of the Stemwinder Mine lower
magnetic amplitudes correspond to the zone of thick
Quaternary cover and decp bedrock weathering (see Fig. 20-
6b).

Elevated radioelement (K, ¢U, and ¢Th) concentrations
are associated with the Sullivan open pit, collapse zone and
waste dumps (Fig. C20-7¢, d and 20-8). These anomalies
are enhanced by increased bedrock exposure and drainage
relative to the surrounding undisturbed, vegetated, moist
overburden. Ground spectrometry confirmed the elevated
concentrations. Subtle depressed eTh/K ratios are apparent
over the eastern and southern waste dumps, but not over the
open pit or collapse area. This suggests that the mine waste
rock contains more K than does surface bedrock and surficial
materials. The area of elevated K, eUU and eTh values
extends northward from the pit area, acrogs the Kimberley
fault and over exposures of the Upper Aldridge Formation
on Sullivan Hill. North of the Kimberley fault the radioele-
ment patterns reflect their abundances in the Upper Aldridge
argillite and are not related to the mineraiization and alter-
ation that characterize the Sullivan-North Star corridor.

Elevated radioelement concentrations and low eTh/K
ratios also occur over the North Star deposit. In situ spec-
trometry on bedrock and talus confirms K enrichment reia-
tive to unaltered Aldridge turbiditic sediments. The enrich-
meni is a result of sericite alteration within a narrow sub-ver-
tical zone that extends 2 km to the south. These patterns are
enhanced by increased bedrock exposures related to old
mine workings, cleared ski runs or talus.

Lower amplitude K enrichments with coincident eTh/K
depletions occur west and northwest of North Star Hill, in
steeply sloping or bowl-shaped areas covered with very thick
clay-rich till. Although these anomalies accurately reflect
the relatively K-rich chemistry of the till, the corresponding
low magnetic anomaly values suggest that the radioelement
anomalies do not represent exploration targets like those
known within the Sullivan-North Star corridor.

Associated with the mineralization in this corridor are
growth faults, chaotic breccia, Moyie sills, manganiferous
gamet-rich beds and muscovite and albite-biotite-chlorite
alteration (Tumgr et al,, 2000b). The rock property meas-
urements (Table 20-1) show that relative to most Aldridge

sedimentary rocks, sedimentary fragmentals have moderate-
ly higher K and elJ concentrations, those rich in garnet por-
phyroblasts have higher magnetic susceptibilities and higher
eU concentrations and those that exhibit muscovitic and
sericitic alteration have elevated K concentrations and rela-
tively lower eTh/K ratios. Although tourmaline-bearing
Aldridge rocks appear to have lower magnetic susceptibility
values and o be moderately enriched in el and ¢Th relative
to unaltered Aldridge sedimentary rocks few samples were
available for analysis. More extensive chemical analyses of
tourmalinites (Jiang et al, 20004, b; Slack et al., 2000) do not
support relative radioelement enrichment in these rocks.

SUMMARY

The new geophysical data described here permit a refine-
ment of geological interpretations and maps within the sur-
vey areas. The shallow sampling depths of the gamma-ray
spectrometric and EM methods make them particularly suit-
able for mapping the surface extent of units whose geophys-
ical signatures contrast with adjacent units. Several new
exposures of Moyie sills have been identified using the data,
and it has proved possible to correlate sills along strike using
their characteristic high apparent resistivities (generally >
5000 ohm-m; <0.2 mS/m), low radioelement concentrations
and elevated magnetic anomaly values compared to adjacent
sedimentary rocks (Table 20-1). Similarly, radioelement
data allow the surface extent of the Proterozoic Hellroaring
Creek and Greeniand Creek stocks to be mapped more accu-
rately. Zones of low apparent conductivity in the St. Mary
area accurately outline exposures of the guartzifes in the
Horsethief Creek Group (unit HH; of Reesor, 1996) forma-
tions. Extremely low K content and elevated thorium-bear-
ing accessory minerals in unit HH, result in high ¢Th/K
ratios.

The new geophysical data for the Sulfivan - North Star
corrider provide baseline information for mineral explo-
ration elsewhere in the Purcell Basin. Elevated magnetic
values, high electrical conductance, and low eTh/K ratios are
characteristic of mineralization and sericitic alteration in the
corridor, even in the vicinity of the Sullivan deposit where
about 90% of the ore has been removed. Outstde of the cor-
ridor, the Aldridge Formation typically is characterized by
low magnetic values, low electrical conductivities, and by
relatively few and relatively weak finite bedrock conductors.
This suggests that undiscovered magnetic massive sulphide
accumulations in the survey areas must be more deeply
buried than the near surface portions of either the Sullivan or
the North Star deposits. However, it does not preclude the
presence of disseminated sulphides at any depth.
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Iron Range Deposits, SE British Columbia
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YWORDS: Economic geology, Proterozoic. Iron fault is minor in the main deposit area as sills are offset
ge, albite alteration, breccias, hydrothermal iron  very little.
- je deposits. However, the amount of deformation and the
oxt complex relationships between deformation and

[NTRODUCTION

The Iron Range fault is a steeply dipping north-
siriking structure in the core of the Goat River anticline,
east of Creston. It is characterized by strong alteration
along its entirc length, and locally, by high
concentrations of iron oxide mineralization. Similar
alteration was observed along minor subsidiary faults in
the northwest and northeast parts of lron Range
Mountain. The main [ron Range deposit consists of the
segment of the fault containing the richest iron
mineralization and underlics the northern half of the
ridge which makes up Iron Range Mountain. This area
extends northward onto the Grassy Mountain sheet
(82F/8).

The area of most substantial mineralization, where
the fault zone runs along the northern part of the crest of
jron Range Mountain, was the focus of a detailed study
involving 1:5000 mapping, sample collection, and thin
section study of representative sampies. The remainder of
the Iron Range fault and subsidiary faults with similar
alteration were examined and sampied during the course
of regional mapping in the Yahk map area (Brown and
Stinson, 1995, this volume).

REGIONAL GEOLOGY

Iron Range Mountain is underlain by sediments of
the middle Aldridge Formation and several concordant
Moyie sills which dip gently to the north and northwest
(Figure 1). These rocks comprise the core of the Goat
River anticline, a broad, gently mnorth-plunging fold
which underlies the west half of the Yahk map arca
(Brown and Stinson, 1995, this volume). The Iron Range
fault is a northerly trending structure which cuts up-
section from the International Boundary, in lower
Aldridge Formation, to upper Aldridge Formation just
north of the Yahk map area; further north it is cut by the
Arrow thrust system (Reesor, 1981; Figure 1). It consists
of a steeply dipping zone of deformation and
mineralization varying in width from about 10 metres
near the 49th Parallel to about 130 metres on the
northern part of Iron Range Mountain. Net slip on the

Geological Fieldwork 1994, Paper 1 995-1

mineralization point to a protracted, perhaps multistage
history. There is evidence for both west-side-down
movement and possibly both directions of strike-slip
movement, based on rare kinematic indicators in the
mineralized fault. local drag folding, and offsets of
marker laminites (D. Anderson, Cominco Lid., personal
communication, 1994). Deformation in the surrounding
rocks consists of penetrative cleavage, mainly in silty
beds, and local metre-scale folding. Intersection
lineations and fold axes in the rocks near the fault have a
consistent moderate plunge to the north-northwest. This
deformation is strongest near the fault and is probably
related to it

EXPLORATION HISTORY

The Tron Range prospect was discovered and staked
in 1897. Over the next five years several shafis, adits,
drill holes, and trenches were completed (Blakemore,
1902, Langley, 1922; Young and Uglow, 1926), none of
which are preserved. Shafts and drill holes attained a
maximum depth of 20 metres below the surface.
Cominco Ltd. (then a subsiduary of Canadian Pacific
Railways) acquired the main claim block on the northern
part of iron Range Mountain in 1939 and completed a
major surface trenching program in 1957. All the
exploration activity up 10 this point was aimed at
evaluating the iron resource, which is potentiaily
substantial. The claims remained CPR and Cominco
Crown grants until 1994, when they were acquired by
Discovery Consultants of Vernon who intend to evaluate
the deposit's potential as an Olympic Dam iype copper-
gold-silver resource.

TRON MINERALIZATION

The intensity and types of mineralization and
alteration vary over the length of the Iron Range fault.
Mineralized zones can be broadly subdivided into the
main deposit (most of the detailed study area), the La
Grande zone (the southern part of the detailed study area,
named after one of the claims), the Mount Thompson
zone (the segment of the fault zone exposed east of the
summit of Mount Thompson), and peripheral zones (the
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Figure 1. Simplified geological map of the main zone of the Iron Range deposit. Moyie sills are indicated by a cross hatch pattem. ]
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i pest of the Iron Range fault and subsiduary faults). The
resin deposit produces 2 continuous, promuncnt
n::omagnetic anomaly (Geological Survey of Canada,
¥ )

h 1971)

b+ MAIN ZONE
™~

The matn Iron Range deposit is comaincd_ wilhin the

. widest segment of the fault zone. The deposit varies in
i width from approximately 60 to 50 metres and is at
L jeast 3 kilometres long. 1t runs from the Union Jack
claim in the north to the Rhodesia claim in the south

“ ' (MINFILE 082FSE014-20). This is the arca explored by
h Cominco’s 1957 trenching program. Bedrock is c;posed
in the less-deteriorated trenches. natural ouicrop is very

rarc. Deformation fabrics, veining, and mineralized
zones arc all strongly aligned in the fault zonc and are
related to movement across it.

Lenses of massive hematite and magnetite occur
along the length of the main zone. They range in width
from 0.5 to 3 metres and pinch and swell substanually
over their strike length. They are difficult to trace from
trench to trench. Where necarly continuous exposurc
across the fault zone is prescrved in trenches on the
Mapie Leaf claim. there are four parailel lenses spaced
from 5 to 40 metres apart (Figure 2).

Most of the massive lenses are surrounded by wider
zones of hematite breccia. Less commonly, massive iron
oxide lenses cut foliated. sericitic sediments or gabbro,
Breccia consists of fragments of albitite in a hematite-
rich matrix. Contacts between the breccia and the
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Figure 2. Detailed map of the part of the Iron Range fault and mineralization. See Figure 6 for location.

129




massive lenses are often gradational as the abundance of
clasts diminishes into the lenses. Rare. small. angular
fragments of albitite were observed in some of the lenses.
Most of the massive lcnses have cnvclopes  of
microbreccia 2 to 6 metres wide which have 70-80%
hematite matrix surrounding angular clasts less than 1
centimetre across. Outward from the hematite-rich zones
arc wider breccia zones with 30 to 50% hematite as
matrix and verns (Photos 1. 2). Thesc breccias have a
cataclastic texture. The original matrix is very fine
gramned fault gouge which is extensively replaced by
hematite and minor magnetite. The massive lenses and
surrounding breccias constitute the main iron resource of
the Iron Range deposit.

The mineralogy of the lenses and breccias is

Photo 1. A cataclastic breccia trom the main Iron Range
deposit. The fracture filling is largely hematite and the rest 1s
albitite (hand sample DBRY93-220). The large dark spots are
lichen. Flare pen for scale.
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dominantly hematite with variable amounts of Magney;, 8
Thin scctions show original magnetite abundy B
ranging from 5 to 30% as 0.3 to 2-millimetre euhe,
They are strongly pscudomorphed by hematite,
cores of magnetitc remaining (Photo 3). The Magney;
pscudomorphs st in a matrix of finc-graineqd. Oftert
radiating, bladed hematite. Parts of the fault ZOng .3
occupied by unfracturcd albitite with disseminateg
semimassive magnetite. Large magnctite euhedra (1§
mm) form local. heavy disseminations, and fine-grajped
magnetite forms discontinuous veinlets and pods, #

Sulphide munerals are rarc in the [ron Range fay
with the exception of the northernmost trenches, [n these
trenches there s up to 3 or 4% pyrite as anhedral blebs iy
the hematite-magnetite lenses and breccias. Traces of
chalcopyrite(?) were seen in hand sample but Were ot
found in thin sections. In the remainder of the Iron
Range. sulphides were not scen in oulcrop or hapg
sample but some thin scctions have tiny blebs of pPyrite &
(<100 pm) within quartz veins. Some pyritic quartz veips ¥
with silicic alteration halos occur near the Iron Range
fault: their orientations are oblique to the fault, Also, 3 %
short distance to the cast of the fault on the northern part &
of Iron Range Mountain, therc is an old pit with §
sulphide-bearing (pyritc-chalcopyrite-galena) quartz vein §
material in its dump (David Wiklund. Creston. personal &
communication, 1994). These veins may be related to the §
pvrite occurrences within the fault.

Foliated gabbro occupics much the width of the fault
zonc. Mineralization within the gabbro consists of some -
massive hematite lenses. foliation-parallel veins and
zones of disscminated hematite and magnetite, rarer
crosscutting breccia veins, and a background level of
about 0.5 to 1% disseminated magnetite. The gabbro -
tron oxide lens contacts are tvpically covered by
overburden. Where exposed. there are zones of bleaching
(albitite?) up to 30 centimetres wide and quartz veins
lining the contacts. Crosscutting breccia veins were
observed along the margins of the fault zone where
strongly foliated gabbro grades into unsheared gabbro of
the Moyie sills. The veins are very irregular and contain
angular fragments of altered gabbro in a hematitic
matrix. Some breccia veins are spatially associated with
irregular  zones of crosscutting albitic  alteration.
Disseminated magnetite is ubiquitous in the sheared
gabbro, sufficient to be easily detected with a hand
magnet. Most of the Moyie sills in the area do not attract
a hand magnet and do not register on the regional
aeromagnetic map.

Late, white quartz veins cut across all other rock
types. The veins are several millimetres to several
centimetres wide and most are parallel to the trend of the
fault zone. Quartz growth is generally in the plane of the
veins and some have several centimetres of shear
movement. Some veins contain hematite crystals or
angular fragments of massive hematite, apparently
plucked from older veins and lenses. Magnetite is present
in some quartz veins. These veins are interpreted as
having been emplaced late in the deformational history of
the fault, representing the last effects of the Iron Range
hydrothermal system.
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LA GRANDE ZONE

The La Grande zone is the segment of the Iron
nge fault in the detailed study arca south of thc main
zone (corresponding to MINFILE 082SE021-028). Therc
1¢ fault zone runs about 250 metres cast of the ridge top
gand i: not trenched. it is only cxposed where it crosses
side ridges. The fault zone appears to be 20 to 40 metres
wide but the full width is not exposed. The fault in this
rea is a zone of quartz veining with variable iron oxide
®ontent in a more diffuse zone of grey quartz-hematite
alteration. Iron content locally reaches grades
pproaching that of the massive lenses in the main
eposit but over narrower widths (<1 m). This quartz-
ﬁemalile mineralization is crosscut by late white quartz
veins, as in the main deposit. In the La Grande zone the
e veins are more common but are less often
isharacterized by shear textures. Locally these veins
contain up to 4% hematite, sometimes as 1 to 2-
mullimetre, platy cuhedra.

-
MOUNT THOMPSON ZONE

& South of Highway 3, a magnetite-rich zone crops out
°n a ridge top approximately 1.5 kilometres south-
“outheast of Mount Thompson. A zone of albitite,l to 2

el
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Phote 2. Hematite-lilled breceia veins cutting albitite. The vens are parallel to the fault zone. Tlematite lillings and veins are
interpreted o postdale the initial brecciation. (PST94-1.R.23)

metres  wide.  with  disscminated 1o scmimassive
magnctite, cuts north-south through ncarly flat-lving
scdiments. A wider surrounding vonc has irrcgular
hematite-filled fractures. [n this arca the fault changes
from a singlec wide vone. as on [ron Range Mountain. to
an anastamosing set of faults that arc locally intruded by
gabbro dikes. The individual faults arc difficult to trace
southward as outcrop becomes very scarcc.

CRACKERJACK FAULT

A fault to the east of the main zonc (Crackerjack
fault; inset map in Figure 1) has a narrow zonc (>3 m
wide) of hematite-albitite breccia in onc location,
immediately to the north of Crackerjack Creek (Dcan
Barron, personal communication. [994). One grab
sample of the richest mineralization assaved 34% Fe,0s.
The width of this zone and its extent along the fault arc
unknown due to poor exposure.

ALTERATION

Several alteration types arc associated with the [ron
Range deposit. Albite alteration is associated with the
highest iron grades. In the main deposit. finc-grained,
sugary albitc alteration extends over most of the width of
the fault zone. Albite alteration is confined to the fault
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Photo 3. Photomicrograph showing cuhedral magnetite gramns
i a matrix ol bladed hematite. The magnetite grains are aimost
entirelv pscudomorphed by hematite The slightlv darker core
ol the larger grain 1s residual magnetite. The lield of view s
approximately .75 by 125 mm. Rellected light, plane
polarized. (PSTY4-LR.11)

sonc. cxcept for rarc apophyses which extend 1 to 2
metres tnto poorly foliated gabbro at the castern contact
of the main dcposit. Although this altcration primarily
affects sedimentary rocks in the fault zonc. it is locally
well developed in gabbro and. over the length of the
fault, 1s only strongly developed necar gabbro. Elsewhere
carly alteration in the fault zone is silicic.

Gabbro bodics within the fault zonc are strongly
foliated parallel to strike and are characterized by very
strong chlorite alteration formed prior to, or during,
shearing. The deformation fabric, seen in thin section,
has porphyroclasts of plagioclase wrapped in finc-
grained. commonly foliated chlorite. Weak S-C fabrics
(Lister and Snoke. 1984) in foliated chlorite indicate
west-side-down dip-slip movement. This contrasts with
the completely brittle deformation of the albitite and may
be attributable to the different competencies and response
to stress of the lithologics during deformation. Locally
the gabbro is bleached white by albitic alteration.

Sericitic altcration extends outward from the fault
zonc for about 500 to 1000 metres. The sericitic overprint
is best developed in silty beds and 1s associated with the
locally well developed cleavage. In addition to sericite,
irregular veins and knots of quartz. epidote. and chlorite
werc observed in scveral outcrops of sandstone 100
metres 1o west of the trenches on the X-ray claim.
Sericitic alteration was noted in only one locality in the

132

Liault zone. at its western edge on the Maple Leaf Clam g
There it 1s associated with a very strong. slaty clca\vagé 3
developed parallel to the fault. This sericitic slate § E
encloses the westernmost massive hematite lens (Figure §
).

Other alteration associated with the Iron Range faul
1s minor. Weak. rusty surfacc stain is present throughoy, 3
the area. but this is a regional characteristic of the middie §»
and upper Aldridge rocks. duc to ubiquitous disscminateq §
pyrrhotite (Héy. 1993). Mafic mincrals within the gabbro §
sills ncar the fault zone have some chlorite overprint, but
it 1s much weaker than within the fault zone.

Away from the parts of the Iron Range fault angd
subsidiary  faults  which  have  significant iron
mineralization in surfacc cxposurcs. the faults are
characterized by a zonc of cataclasis and silicic and/or
albitic alteration 10 to 20 metres wide. Chloritjc
alteraton was noted in scveral locations. all near
intersections with Moyic sills. Examples arc near the $
International Boundary. and on two faults on the §
northeast flank of Iron Range Mountain (in 82F/8). ]
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PARAGENESIS AND RELATIONSHIP OF
MINERALIZATION TO DEFORMATION

The onigin of the Iron Range deposits is strongly
linked to dcformation in the Iron Range fault zone, §
Dceformation can be scparated into three episodes which 3
may rcpresent three stages of a continuous dcformation,
These are related to different stages in the cvolution of
the iron oxide mincralization. This is summarized in a
paragenetic diagram (Figure 3).

The timing of the first movements on the Iron Range
fault 1s difficult to determine. It 1s possible that it was
originally a growth fault and scrved as a conduit for
fecder dikes to thec Movic sills. The basis for this
interpretation is the thick accumulation of sills in this
part of the basin (Brown and Stinson. 1993, this volume).
Also. much of the deformed material in the fault zone is
gabbro. forming long narrow bodics. These have been ¥
interpreted as dikes (Blakemore, 1902, Langley, 1922; £
Young and Uglow. 1926). Within the main deposit, &
however, at least some of the gabbro bodies are sills that ¥
have been stretched into the planc of the fault zome, #
forming large drag folds and possibly sheath folds &
(Figure 2). The apparent thickening of the sills near the ¥
fault in the detail map area is mainly an effect of &
topography, but may be partly due to minor shearing %
along the margins of the main fault zone. If the sheared ¥
gabbros are deformed sills, then motion on the [ron 3
Range fault probably began well after the deposition and %
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burial of the Aldridge Formation. Pre-mincralization z
movement on the fault is inferred from the initial
localization of albitite alteration along a narrow,
crosscutting zone in the Aldridge sediments.

Albitec alteration in the Aldridge Formation IS
usually the result of hydrothermal activity related to the
intrusion of Moyie sills into relatively unconsolidated,
watcr-saturated sediments at shallow levels below lt}‘ ‘
sca-floor (Hov. 1993). The very strong albitc alteration ing
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Fioure 3. Diagram illustrating paragenctic sequence For the Iron Range deposit. Numbers reler o deformational episodes:
1y Initiation of the iron Range fault and tormation of hydrothermal conduit, (2) Cataclasis of albitite and shearing of gabbro,

¢3) Further cataclasis and shearing of iron ore.

the main Iron Range deposit is confined to the fault zonc.
aithough it is only developed in and around gabbro
bodies. Initial magnetite mincralization is interpreted to
have occurred with the abbitic alteration, perhaps late in
this eptsode. This mineralization is only well developed
where subsequent brecciation is weak and shear [abrics
are lacking. Magnetitc precipitation continued into the
next recognizable stage in the cvolution of the Iron
Range fault.

The main deformation cpisode followed the albite
alieration. In the wide faull zonc this consisied of
extensive cataclastic brecciation of albitile, foliation
development in gabbro, and local development of slaty
cleavage in  scricitized scdiments.  The  albitite
microbreccias are cataclasite (>50% matrix), the breceias
are protocataclasite (<50% matrix), and gabbro within
the fault zonc is locally mylonitic, according to the
definitions of Sibson (1977). This variation in
deformational style between the different lithologies
indicates that this episode occurred at scveral kilometres
depth; cataclastic deformation can occur at depths up to
about 5 kilometres (Ramsay and Huber, 1987, p. 584)

This deformation acted as ground preparation for
hematite mineralization, although these events may have
overlapped to some extent. Fing-grained hematite formed
large, fault-parallei lenses and replaced fault gouge in the
breccias. This episode began with magnetite deposition,
but hematite replaced magnetite and is far more
abundant. This change indicates that the fluids became
increasingly oxidizing early in this main stage of iron
mineralization.

Deformaticn continued after the main mingralizing
episode, resulting in the formation of fractures, shear
veins. and local ductile deformation of hematite-rich
tocks. Quartz-filled shear veins, with vein-paraliel
mincral growth and offsets across them, are common
along the length of the fault. They crosscut all other
lithologies, including early silicified rocks in the La
Grande arca. Rare extension veins with mineral growth
perpendicular to the vein walls were also observed. These
Vel textures resemble the wvein associations in
mesothermal, shear zone hosted gold deposits (Roberts,
1987). and may have formed in similar conditions. The
Iron oxide content of these veins is low. Local, well
developed S-C fabrics in hematite breccias are associated
with shear veins. Locally. hematite veins are brecciated

Geological Fieldwork 1994, Paper 1995-1

and filled by quartz. Sulpinde-bearing quartz veins,
although not shear veins, may have been emplaced
during this stage 1 the deposit evolution or they may be
later and unrelated to the iron oxide mincralization.

The deformation stvle and alteration of the iron
Range fault and subsidiary faults is unusueal compared to
other faults in the surrounding arca (Brown and Stinson,
1993, this wvolume). These charactenstics, and the
passible connection to the Movic sills, indicate that the
fault s old, maybe Proterozoic. and perhaps
contempoerancous with carly movements on the Moyic
and St. Mary fanlts. The source of the large volume of
iron contained in the Iron Range deposit is unknown.
Potential sources include the Movie sills and the
basement of the Aldridge Formatton.

COMPARISON TO OTHER MINERAL
DEPOSITS

Hydrothermal iron deposits have received particular
attention over the last few years, mainly due to the results
of recent work on the Olympic Dam deposit in Australia.
Early studies of the Olympic Dam, bascd on limited
drilling information. intcrpreted thc deposit  as
scdimentary breccias with mineralization and alicration
largely due to diagenetic processes (Roberts and Hudson,
1983). Recent studies, bascd on cxtensive corc logging
and underground mapping, have established the
hydrothermal nature of the breccias and described the
gvidence for near-surfacc hydrothermal brecciation
within the host granitic batholith (Oreskes and Einaudi,
1990; Reeve e al., 1990). Copper. gold. silver, uranium.
and rare earth elements werc deposited latc in the
cvolution of the breccias, after sigmificant iron
metasomatism, and were enriched by supergenc proccsses
{Oreskes and Einaudi, 1990). These studies note that the
core zone of the breccias is broadly associated with a
topographic linecament which may reficct an underlying
fault zone.

Recent studies proposc that the Olympic Dam
deposit has important similaritics with certain other
mineral depaosits. This has resulted in the definition of a
class of deposits, Olympic Dam type, or Protcrozoic iron
oxide (Cu-U-Au-REE; Hitzman ef al, 1992,
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Lefebure, 1993, this volume). Canadian deposits inghuded
it this classification by these workers include the
Wernecke breccias in Yukon Territory and deposits of
the Great Bear magmatic zone in the Northwest
Territortes. One aspect of the deposit class s the
alteration zoning, a summary of which is presented by
Hitzman et al. (1992} They propose a typical pattern of
albite-magnetitc-actinolite grading upward and outward
through a potassic zonc to an outer hematie-sericite
vonc, with an inlermedhate »one of albite-scricite-
magnetite alteration in sediment-hosted depesits. The
iron Range has an inner corc zone of albite alteration and
an outer cnvelope of sericite alteration correspending to
the deeper sodic alteration zonc of this deposit class.

The fron Range deposit has similaritics ta this broad
class of mincral deposits and could rcasonably be
included in it. With respect to the Olvmpic Dam iron
breceias. the main genetic differences appear o be the
structural style. the origin of the brecciated hostrocks,
and the greater depth of formation of the fron Range
deposit. However. enrichment in basc and precious
metals at Olvmpic Dam do not have a demonstrated
corellary at [ron Range. It is interesting to note the
possible fault controt at depth at Olympic Dam (Oreskes
and Einaudi. 1990). and to speculate that if this fault, or
fault svstem. controlled the upward mugration of
hydrothermal fluids and metals. 1t might resemble the
present level of exposure on iron Range Mountain,
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Toklat Resources Inc. 8282 Sherbrooke St., Vancouver, B.C., V5X 4R6 Report No : 2V0294 8J
Attention: Chuck Downie Tel: (604) 327-3436 Fax: (604} 327-3423 Date : Aug-28-02
Project: [ron Range
Sample: Soil MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digestion
Sample Ag Al As Ba Be B Ca Cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc Sn S Ti V W Y Zn Zr
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
HCR 134256 <0.2 148 20 160 0.5 <5 0.08 <i 11 21 28 562 008 60 034 2070 2 001 24 2110 40 5 2 <10 9 009 51 <10 4 198 5
HCR 13+50F <02 224 15 120 1.0 <5 007 <i 26 19 44 7.81 009 120 035 4265 4 001 26 4570 38 5 3 <10 10 007 43 <10 11 136 &
HCR 13+75E <{,2 1.62 i5 11l 8.5 <5 0.03 =1 & 1k 22 4.24 D05 20 0,18 438 2 no1 i3 1740 24 <5 2 <10 2 010 52 <10 2 58 8
HCR 14+00E <0.2 228 10 90 05 <5 0.03 7 17 24 388 007 20 0.25 565 <2 0.01 16 1440 30 <5 2 <10 1 000 43 <0 2 71 8
HCR 144258 <0.2 1,29 25 100 05 <5 006 <i & 17 24 505 0.07 20 0.29 685 2 0.0 15 1276 30§ 2 <ig 1 007 45 <10 2 81 4
HCR 14+50E <0.2 2.81 10 90 10 <5 0.OS <1 14 18 39 483 D05 40 0.30 605 2 001 21 1990 22 <5 3 <16 3 011 45 <10 & BB 17
HCR 14+75€ <02 208 25 130 05 <5 005 <1 11 30 21 496 008 20 031 1895 2 001 26 2690 34 5 2 <10 2 012 51 <10 3 118 9
HCR 15+00E <02 310 10 120 05 <5 022 <1 6 23 25 360 0.06 10 0.23 885 <2 0.02 17 1580 24 <5 2 <10 9 013 47 <10 2 61 23
HCR 15+25€ <02 1.74 20 80 0.5 <5 0.03 <1 12 35 34 574 0.08 30 0.39 735 2 0.01 32 1740 30 5 2 <16 <1 0.09 52 <10 S 88 9
HCR 15+50E <0.2 136 10 120 05 <5 003 <1 9 66 13 433 006 40 0.44 785 <2 001 41 1240 24 5 2 <10 1 009 57 <10 2 64 6
HCR 15+75E <0.2 326 10 120 0.5 <5 004 <1 12 31 30 3.61 0.06 10 0.27 875 2 00r 25 1210 16 <5 3 <19 1 012 45 <10 4 64 25
HCR 16+00E <0,2 1.05 5 200 0.5 <5 0.08 <1 7 19 1i 3.43 0.06 40 0.13 3865 <2 0.01 13 800 18 <5 1 <10 7 9.07 46 <10 3 61 2
HCR 16+25E <02 1.73 10 100 0.5 <5 0.05 <1 6 23 16 4.36 0.G7 20 0.28 760 <2 0.01 18 1120 18 <5 1 <10 <1 0.03 43 <10 2 57 4
HCR 16-+50E <02 176 5 100 0.5 <5 002 <1 & 19 12 3.07 0.05 20 0.25 570 <2 001 12 610 12 <5 1 <10 <1 .08 40 <10 1 43 6
HCR 16+75E <02 176 5 180 0.5 <5 0.04 <1 8 20 13 344 006 10 0.22 4245 <2 001 12 1660 18 <5 1 <10 1 0.09 43 <10 1 %5 3
HCR 17+00E <0z 303 5 190 05 <5 0.05 <1 11 21 26 319 0.08 10 0.37 1360 <2 001 3t 1386 8 <5 2 <10 1 009 39 <10 2 81 15
HCR 17+25E <02 229 10 70 05 <5 603 <@ 10 32 38 471 005 10 046 765 <2 001 26 1506 18 <5 2 <10 <1 Q05 45 <10 2 55 5
HCR 17+50E «0.2 3.40 5 120 0.5 <5 0.04 <1 11 23 26 3.38 0.06 10 0.34 1390 <2 0.01 15 1250 12 S 2 <10 1 0.14 48 <10 2 67 28
HCR 17+75E <0.2 248 <5 110 05 <5 003 <1 13 32 20 421 005 20 042 1740 <2 0.01 22 1320 1 5 2 <10 <l 008 53 <10 2 68 5
HCR 18+00E <0.2 265 10 80 05 <5 003 <1 12 39 26 412 0.06 10 049 §45 <z 001 20 1030 22 5 2 <10 <i 009 58 <10 2 69 14
HCR 1B+25E <02 2.8 5 110 0.5 <5 .04 <1 12 28 32 3.61 0,05 10 0.38 1000 <2 0.01 23 1000 10 5 2 <10 <1 0.12 50 <10 3 64 13
HCR 18+5CE «<0,2 2.51 5 110 0.5 <5 0.03 <1 7 18 21 3.85 0.07 10 0.25 1340 <2 g.01 16 S00 34 <5 2 <10 1 011 43 <10 2 78 10
HCR 18+75E <02 205 5 80 05 <5 003 <1 i1 23 21 3.45 005 10 0.40 510 <2 001 20 630 18 <5 1 <10 1 007 40 <10 2 79 6
HCR 19+00E <02 256 <5 100 €5 <5 004 <1 10 27 13 315 006 10 032 130 <2 001 18 930 12§ 1 <10 1008 44 <106 1 75 7
HCR 19425E <02 294 <5 140 0.5 <5 0.66 <1 11 21 24 330 0.00 10 0.30 1540 <2 0.01 19 1250 16 <5 2 <10 4 012 46 <10 2 97 16
HCR 19+50E <02 272 5 130 05 <5 0.07 <1 16 26 25 3.29 008 10 036 2555 <2 001 25 1410 26 <5 2 <10 5 Q0B 42 <10 3 9% &
HCR 19+75E <0.2 246 5 150 0.5 <5 0.04 <1 11 20 22 3.18 0.05 10 0.25 735 <2 001 16 680 20 <5 1 <10 2 008 39 <10 2 B4 B
HCR 20+00E <0.2 1.87 5 160 0.5 <5 007 <1 % 17 25 373 0.07 10 0.23 1670 <2 0.01 15 690 34 5 1 <10 4 009 42 <10 2 108 5
HCR 20+25E <0.2 226 5 210 0.5 <5 0.05 <1 11 1§ 23 3.01 0.07 10 0.28 2740 <2 0.01 17 €90 30 <5 1 <10 3 009 38 <10 2 119 7
HCR 20+50E 0.2 2.94 5 280 8.5 <5 0.04 <1 11 18 22 4.01 0.06 10 0.25 505 <2 0.01 17 1260 94 <5 2 <10 1 011 42 <10 2 195 14

A5 gm sample is digested with 5 ml 3:1 HCVHNO3
at 95¢ for 2 hours and dilutéd to 25ml with D.1.H20.
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Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HCR 20+75E
HCR 21+00E
HCR 21+25E
HCR 21+50E
HCR 21+75E

HCR 22+00E
HCR 22+25E
HCR 22+5S0E
HCR 22+75E
HCR 23+00E

HC 13+00S 0+00W
HC 134005 0+25W
HC 13+00S 0+50W
HC 134005 0+ 75W
HC 13+00S 1+00W

HC 134005 14-25W
HC 134005 1+50W
HC 13+605 1+75W
HC 13+00S 2+00W
HC 13+00S 2+25W

HC 13+G05 2+50W
HC 13+005 2+75W
HC 13-+005 3+00W

© HC 134005 3+25W

HC 13+00S 3+50W

HC 13+005 3+75W
HC 13+005 4+00W
HC 13.+005 4+25W
HC 13+00S 4+ 50W
HC 13+00S 4+75W

Ag
ppm

0.2
0.2
<0.2
0.4
<0.2

0.2
0.6
0.2
<0.2
0.2

<0.2
<{.2
<0.2
<{.2
<0.2

<0.2
<0.2

0.2
<Q.2
<0.2

0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<{.2

Al
%

3.12
3.57
2.26
3.86
4.41

2.85
4.09
4.05
2.43
2.36

1.43
0.84
0.87
3.09
2.83

2.03
1.76
2.81
3.24
1.89

2.80
3.42
1,40
0.88
1.05

171
1.60
1.39
2.14
2.98

L 8 -
As Ba Be Bi
ppm ppm ppm ppm
10 220 1.0 <5
5 130 .5 <5
<5 110 0.5 <5
S 110 1.0 <5
10 120 1.0 <5
5 210 0.5 <5
10 200 1.0 <5
5 200 1.9 <5
<5 120 0.5 <5
<5 70 0.5 <5
<5 110 G6.5 <5
<5 30 <05 <5
<5 70 <0.5 <5
<5 190 1.0 <5
<5 150 .5 <5
<5 160 0.5 <5
<5 240 0.5 <5
<5 S0 0.5 <5
45 130 0.5 <5
<5 110 0.5 <5
<5 270 1.5 <5
5 170 1.0 <5
5 100 0.5 <h
5 40 <0.5 <5
20 110 0.5 <5
10 100 0.5 <5
5 50 0.5 <5
<5 S0 0.5 <5
<G 90 0.5 <5
<5 110 4.5 <5

Ca
%

¢.06
0.04
0.03
0.04
0.04

.05
C.04
0.05
6.03
0.03

0.07
0.04
0.07
0.1¢
0.11

0.10
.13
G.13
0.72
047

0.33
.11
0,07
.04
.11

0.07
0.05
0.08
0.07
0.07

A .5 gm sample is digested with 5 m! 3:1 HCI/HNO3

at 95¢ for 2 hours and diluted io 25ml with D.1.H20.

8282 Sherbrooke St., Vancouver, B.C., V53X 4R0

MULTI-ELEMENT ICP ANALYSIS

Assayers Canada

Tel: (604) 327-3436 Fax: (604) 327-3423

] [ §
Cd Co Cr Cu
ppm ppm ppm ppm
<1 9 15 17
<1 9 14 13
<1 5 12 10
<1 7 15 11
<1 13 14 26
<1 10 13 11
<1 10 14 18
<1 12 16 11
<1 10 13 12
<1 7 11 11
<1 10 16 21
<1 7 11 16
<1 7 11 13
<1 12 15 30
<1 16 23 48
<1 12 18 31
<1 11 20 25
<1 10 1z 14
<1 15 101 55
<1 15 25 &0
<1 18 29 &
<1 g8 25 28
<1 7 12 12
<1 6 16 1B
<1 6 17 28
<1 10 16 26
<1 11 16 25
<1 10 13 20
<1 0 15 27
<l 9 11 9

Fe
%

3.45
3.35
3.11
3.53
3.73

2.88
3.00
3.00
2.81
2.15

2.87
2.33
2.34
3.33
4.36

3.25
3.16
3.01
4.84
4.59

5.40
4.20
2.62
2.60
3.60

3.92
3.26
+.00
3.47
2.36

Aqua Regia Digestion

K La Mg Mn Mo

% ppm % ppm  ppm
0.07 16 0.24 975 <2
0.07 10 0.23 440 <2
0.06 16 0.14 465 <2
0.06 10 0.23 440 <2
0.06 20 0.24 1230 «2?
0.06 16 Q.17 1205 <2
0.08 g 0.21 1035 <2
0.65 <10 0.20 1430 «2
0.05 1¢ 0.14 505 <2
0.04 <1C 0.0% 2345 <2
0.05 12 0.40 515 <2
0.05 10 0.30 470 <2
0.04 1¢ .30 170 <2
0.06- 10 9.42 235 <2
0.08 1¢ 0.77 780 <2
0.06 ¢ 0,57 1505 <2
0.06 10 0.58 1455 <2
0.04 <18 0.16 330 <2
0.06 10 0.94 1310 <2
0.07 16 0.57 1470 <2
0.09 20 0.60 5935 <2
0.06 10 045 160 <?
0.06 16 0.25 280 <2
0.05% 20 0,35 115 <2
0.05 10 0.30 9k <2
0.04 10 043 365 <2
0.05 10 0.58 410 <2
0.05 i0 0.40 320 <2
0.05 i0 0.50 470 <2
0.04 i0 013 995 <2
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Na
%

0.01
0.01
Q.0
0.01
Q.01

Q.01
0.0
0,01
0.01
0.02

Q.01
0.01
.01
0.01
0.01

0.01
0.01
0.02
0.01
0.02

0.02
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

Report No : 2V0294 8J
Date Ang-28-02
NNk P Pb Sb S Sn S T OV W Y Zn Zr
ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
15 1400 68 <5 2 <10 5 0.15 45 <10 2 162 17
15 910 36 <5 2 <10 2 013 41 <10 2 168 i8
8 1060 30 <h 1 <i0 i 0.i0 45 <1l i 112 i3
12 1190 72 5 2 <10 1 0.12 43 <10 2 216 30
17 1380 38 <5 3 <10 1 0,15 41 <10 7 245 40
12 900 34 <h 1 <10 2 0.12 4i <10 2 248 i4
15 860 40 <5 2 <10 2 Q.12 38 <10 3 132 41
13 1840 22 <5 2 <10 2 Q.12 38§ <10 2 174 30
8 950 16 <5 T <10 1 0.09 42 <10 1 72 10
6 1530 12 <h 1 <10 1 Q.12 35 <1 i 65 7
15 320 10 <5 3 =10 4 0.06 67 <10 3 61 2
10 480 8 <5 2 <10 1 90.07 55 <10 1 51 2
10 240 14 <5 2  <1id 4 0.10 62 <10 1 49 3
31 440 8 <5 4 <10 7 0.13 59 <10 5 128 27
33 530 4 <5 5 <10 & 0.09 87 <10 2 138 8
22 480 12 <5 5 <i0 7 0.310 73 <10 3 94 G
22 580 8 <5 4 <10 13 0.10 75 <10 3 g9 4
i1 650 10 <5 2 <ib 9 0.15 53 <10 2 64 25
33 680 14 5 9 <i0 39 0.:1 132 <10 14 75 10
27 620 18 <5 5 <10 22 0.13 109 <10 20 68 5
39 750 28 5 g <10 27 0.14 114 <1d 32 94 5
24 540 14 <5 5 <10 8 0.13 78 <10 4 68 17
11 660 10 <5 2 <10 3 0.07 45 <10 1 59 q
12 250 12 <h 2 <10 <1 0.03 47 <1D 2 48 2
12 3580 18 <5 2 <10 0.05 72 <10 2 46 2
15 490 14 <h 3 <10 1 0.05 76 <10 2 77 3
17 340 i0 <5 3 <10 <l 0.05 65 <10 3 71 4
14 478 i2 <5 3 <1 1 0.09 82 <10 1 83 4
17 520 12 <5 3 <10 2 0.07 66 <10 2 76 8
9 780 12 <5 2 <19 3 0.08 36 <10 1 75 13
Signed: 5 é&k




Toklat Resources Ine.

Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HC 13+005 5+00W
HC 134005 5+25W
HC 134005 5+50W
HC 134005 5+75W
HC 13+00S 6+00W

HC 13+005 6+25W
HC 134005 6+50W
HC 13+00S 6+75W
HC 134005 7+00W
HC 134005 7+25W

HC 13+005 7+50W
HC 13+00S 7+75W
HC 13+005 §+00W
HC 13+005 8+25W
HC 13+005 8+50W

HC 13+005 8+75W
HC 134005 9+00W
HC 134005 9+25W
HC 13+005 9+50W
HC 13+00S 9+75wW

HC 13+00S5 10+00W
HC 13+005 10+25W
HC 134005 10+50W
HC 13+005 10+75W
HC 13+005 12+00W

HC 134005 11+25W
HC 13+005 11+50W
HC 134005 11+75W
HC 134005 12+00W
HC 134005 12+25W

Ag
ppm

<0.2
<(.2
<0.2
<0.2
<0.2

0.4
0.2
0.2
0.2
<0.2

<(.2
<0.2
<0.2
<0.2
<.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<{0.2
<0.2
0.2
0.2

<0.2
<0.2

.4
<0.2
<0.2

Al
%

1.40
2,19
1.04
1.02
3.23

0.99
2.44
3.26
1.94
0.4%

3.12
2.21
1.74
0.72
2.08

1.40
1.08
2.14
2.68
1.96

3.05
2.80
2.05
2.56

4.68

0.83
1.65
2.47
0.43
1.74

¥ ¥ r:
As Ba Be Bi Ca
ppm ppm ppm ppm %
<5 &0 0.5 <5 0.04
<5 100 a.5 <5 0.08
<5 70 =<0.5 <5 0.05
5 50 Q.5 <5 Q.02
5 90 Q.5 <5 0.06
10 130 0.5 <5 0.13
10 110 0.5 <5 0.05
5 120 1.0 <5 0.04
10 120 0.5 <5 0.06
<5 40 <0.5 <5 0.08
5 130 0.5 <5 0.0
5 140 a.5 <5 Q.06
5 160 .5 <5 40.03
5 50 <0.5 <5 0.03
5 ic0 0.5 <5 0.04
5 20 0.5 <5 0.05
5 70 0.5 <5 0.05
10 150 1.0 <5 0.10
5 190 Q.5 <5 0.05
5 100 0.5 <5 0.07
10 11G 1.0 <5 (.05
S5 160 1.0 <5 0.09
5 160 0.5 <5 0.10
5 180 1.0 <5 0.5
5 130 1.0 <5 0.04
S 80 <0.5 <5 0.0z
5 70 a.s <5 0.04
5 440 0.5 <5 Q.19
5 50 <0.5 <5 Q.09
<5 70 0.5 <5 {.10

A .5 gm sampls is digested with 5 ml 3:1 HCI/HNO3

at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

r

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm bppm ppm ppm
<1 8 13 20
<1 7 12 16
<t 2 6 5
<1 4 8 12
<1 5 14 10
<1 7 g 13
<1 8 i0 11
<1 9 i5 16
<1 6 i1 11
<1 3 6 5
<l 10 14 11
<1 ] 26 15
<1 5] 11 7
<1 2 7 5
<1 <] 13 i4
<1 4 12 G
<1 9 26 13
<1 15 93 16
<1 10 24 17
<1 10 i7 8
<1 ] 13 10
<1 a 14 10
<1 8 10 5
<1 = 14 11
<1 11 13 11
<1 3 8 5]
<1 6 23 6
<1 8 18 40
<1 2 5 4
<1 5 16 3

Fe
%

3.00
3.30
1.38
2.30
2.97

1.82
2,35
2.34
2.08
1.21

2.70
2,51
2.07
1.47
2.04

2.07
2,66
3.78
2.64
3.13

2.88
2.35
2.13
2.40
3.42

1.50
3.70
2.49
0.73
2.63

x
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: {604) 327-3436 Fax: (604) 327-3423
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T

Aqua Regia Digestion

K La Mg Mn Mo
% ppm % pPpm  ppm
0.04 10 0.42 235 <2
G.05 10 G.27 190G <2
0.03 10 0.10 85 <Z
0.03 10 0.15 55 <2
0.05 10 0.16 85 <2
0.07 10 0.11 735 <2
005 10 0.9 485 <2
0.05 10 D.19 310 <2
0.06 10 0.17 490 <2
0.05 20 0.09 &0 <2
0.06 10 0.19 1235 <2
010 10 0.25 905 <2
0.06 10 Q.12 320 <2
0.05 20 0.08 85 <2
0.07 10 Q.22 220 <2
0.06 10 D0.15 a0 <2
0.06 20 0.24 380 <2
6131 30 0.65 1060 <2
0.07 10 0.30 1445 <2
0.07 10 0.19 575 <2
0.07 0 50,13 490 <2
0.06 10 0.22 1050 <2
0.06 10 0.10 820 <2
08.07 10 G.17 1425 <32
0.04 <10 0.07 670 <2
0.04 10 0.10 370 <2
0.05 10 0.11 240 <2
0.05 10 0.10 7835 <2
0.03 10 0.04 100 <2
0.05 10 0.22 270 <2

Na
%

0.01
0.01
0.01
Q.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
G.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

G.01
0.01
0.01
0.01
0.01

0.61
0.0t
0.01
0.01
0.01

Report No : 2V0294 SJ
Date Aug-28-02
Ni P Pb 8 Se Sn S TioV W Y Zn Zr
ppm ppm ppm ppm ppm ppmo ppm %  ppm ppm ppm ppm ppm
12 340 12 <5 2 <10 <i 0.04 58 <10 1 52 3
11 500 22 <5 Z =10 2 0.05 44 <10 2z 74 9
4 310 10 <5 i<16 4 004 22 <10 T 42 2
8 420 12 <5 1 <18 <1 0.02 23 <10 2 43 4
10 50 22 <5 1 <10 0.07 28 <10 2 77 13
7 480 18 <5 1 <10 12 0.03 31 <10 1 45 1
1 550 18 <5 1 <10 3 008 28 <10 2 75 15
12 800 14 <5 2 <10 2 007 25 <10 5 86 18
16 &30 18 <5 1 <10 4 0.04 19 <10 2 183 7
5 260 12 <5 <1 <10 & 007 27 <10 103 1
16 1180 16 <5 2 <10 3 Q07 30 <10 2 116 16
22 640 14 <5 2 <10 4 005 24 <10 3 97 13
g 676 16 <5 1 <0 2 004 21 <10 1 66 7
5 320 12 <5 1 <10 2 0.03 17 <10 1 33 1
15 470 12 <5 2 <10 3 0.05 23 <10 3 102 27
9 1370 12 <5 1 <1c 3 0.02 17 <10 1 62 z
15 560 26 <5 1 <10 4 003 26 <08 2 57 2
63 2010 22 <5 3 <10 8 042 53 <10 2 135 8
29 1340 28 <5 2 <10 5 0.07 27 <10 6 153 21
14 1530 26 <5 1 <10 4 086 30 <10 t 9 5
14 1650 14 <5 1 <10 2 005 24 <10 1 83 18
23 1320 10 <5 1 <10 5 0.08 27 <18 2 97 15
B 1690 14 <5 1 <10 9 008 28 <10 1 6l 5
14 1118 12 <5 2 <10 3 '0.08 28 <i0 3 134 14
7 2120 14 <5 3 <10 3 0416 41 <10 3 76 47
5 200 10 <5 1 <10 1 D04 22 <10 18 2
8 1430 20 <5 1 <10 <1 0.11 51 <10 1 43 7
14 7590 14 <5 2 <10 13 0.08 31 <10 2 152 6
3 180 6 <5 <1 <10 5 0.02 20 <10 1151
9 80 10 <5 1 <10 0.04 35 <10 1 42 4
Signed:




rr

Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample Ag Al
Number ppm %
HC 13+00S 12+50W <0.2 1.02
HC 13+00S 12+75W <0.2 1.00
HC 13+005 13+00W <0.2 1.93

HC 13+400S 13+25W <0.2 1.03
HC 134005 13+50W <0.2 0.86

HC 13+00S 13+75W <0.2 1.75
HC 134005 144+00W <0.2 1.41
HC 134005 14+25W <Q.2 1.65
HC 134005 14+50W <0.2 1.09
HC 134005 144+75W 0.2 3.5

HC 13+005 15+00W <0.2 1.97

HC 14+005 0+25E <0.2 079
HC 14+005 0+50E <0.2 161
HC 144005 0+75E <0.2 1.20
HC 144005 1+00E <0.2 0.95
HC 14+005 1+25E <0.2 1.22
HT 14+005 1+ 50E <0.2 1.02
HC 144005 1+75E 0.2 348
HC 144005 2+00E <0.2 1,92
HC 144005 2+ 25E <0.2 0,79
HC 14+005 2+50E <0.2 2,76
HC 14+008 2+75E <0.2 1.74
HC 144005 3+00E <0.2 1.88
HC 144005 3+25E <0.2 299
HC 14+00S 3+50E <(.2 3.20
HC 14+005 3+75E <0.2 235
HC 144005 4+00E 0.2 4656
HC 144005 44 25E <(.2 2.05
HC 144005 44-50E <02 1.06
HC 14+00S 4+75E <0.2 1.86

r ¥ 7
As Ba Be Bi Ca
ppmt ppm ppm ppm %
10 40 0.5 <5 Q.02
5 50 <05 <5 4.03
5 1390 0.5 <5 0.09
5 110 0.5 <5 0.12
5 40 <0.5 <5 0.03
10 120 0.5 <5 0.03
5 50 0.5 <5 0.04
5 110 0.5 <5 0.04
10 40 0.5 <5 0.02
5 90 0.5 <5 0.09
5 80 0.5 <5 0.06
5 140 <0.5 <5 0.12
<5 80 0.5 <5 0.03
5 130 0.5 <5 0.05
<5 110 0.5 <5 0.06
<5 30 «0.5 <5 0.02
5 70 0.5 <5 0.02
5 9¢ 1.0 <5 0.04
5 80 0.5 <5 0.13
5 80 0.5 <5 0.06
<5 S0 0.5 <5 0.06
<5 S0 a.5 <5 0.07
<5 80 0.5 <5 0.07
5 80 0.5 <5 0.03
<5 100 0.5 <5 (.03
5 170 0.5 <5 0.04
<5 80 1.0 <h (.04
5 140 0.5 <5 0.03
5 100 0.5 <5 G.05
5 180 0.5 <5 0.07

A .5 gm sample is digested with 5 ml 3:1 HCIAHNO3

at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

MULTI-ELEMENT ICP ANALYSIS

r
Assayers Canada

'

-

Tel: (604) 327-3436 Fax: (604) 327-3423

l[" lr

Cd Co Cr Cu

ppm ppm ppm ppm
<1 15 27 17
<1 5 26 13
<1 i8 43 36
<1 [ 10 11
<1 & 17
<1 10 21 13
<1 12 21 8
<1 10 20 1
<1 15 28 10
<1 10 16 4
<1 7 i7 <1
<1 6 24 <1
<1 4 9 <l
<1 28 13 8
<1 6 i3 <1
<1 6 36 <1
<1 18 30 1
<1 8 11 1
<1 3 8 <1
<1l 3 8 <1
<1 5 12 <1
<t 6 8 <1
<1 4 7 <1
<1 7 17 <1
<1 [ 10 <1
<1 8 16 2
<1 10 10 2
<1 12 22 2
<1 5 19 <1
<1 7 13 <1

Fe
%

3.44
2.44
4.30
3.03
2.94

3.02
3.39
3.38
3.93
311

2.75
3.07
2.08
2.42
2,92

3.23
3.14
2.20
1.74
2.12

3.45
191
2.17
2.61
2.55

2.13
2.99
2.9%
2.23
2.36

Aqua Regia Digestion

K
%

0.02
0.04
0.G5

0.05
0.04

0.05
0.03
0.04
0.02
0.04

0.06
0.04
0.04
0.05
0.04

0.03
0.03
0.04
0.05
0.04

0.06
G.07
0.05
0.04
0.04

0.05
0.04
0.05
0.05
0.06

La
ppm

10

10
10
10

16

i0
20
10
20
10

20
20
10
<10
20

10
10
10
10
10

20
<10
20
40
20
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Mg
%

0.52
0.52
.78

G.12
0.27

0.43
0.48
0.38
0.63
0.22

0.55
0,37
0.11
0.24
0.27

0.67
0.56
0.13
0.07
0.13

0.16
.13
.10
0.27
0.14

0.37
0.14
0.46
0.45
Q.22

Mn Mo
ppm  ppm
145 <2
235 <2
580 <2
300 <2
BS <2
i65 <2
160 <2
370 <2
105 <2
700 <2
258 <2
530 <2
175 <2
915 <2
130 <2
95 <2
235 <2
240 <2
110 <2
50 <2
205 <2
G650 <2
105 <2
a5 <2
265 <2
240 <?
635 <2
335 <2
675 <2
380 <2

Na
%

<0.01
0.01

an
0.01

0.01
0.01

0.0z
0.0
0.01
0.1
0.01

0.01
0.01
0.01
0.01
0.01

0.01
G.01
0.01
0.02
0.01

0.01
0.01
0.01
0.01
0.02

0.01
0.02
0.01
0.01
0.01

Report No
Date
Ni P Pb Sb Sc Sn Sr Ti v
ppm ppm ppm ppm ppm ppm ppm % ppm
22 350 14 <5 3 <10 <1 0.02 4%
17 380 i0 <5 2 <10 <1 0.01 32
31 748 18 5 4 <1 2 002 63
7 68D 34 <5 1 <10 g8 0.15 53
12 430 12 <5 2 <10 <l 008 50
19 5906 10 <5 2 <10 <1 004 44
21 710 10 <5 2 <10 <1 ©.03 51
16 1100 12 <5 2 <10 <1 Q.05 49
24 340 12 <5 3 <10 <1 0.02 Bl
11 1780 10 <5 1 <10 2 o011 46
18 840 8 <5 2 <10 1 0.03 38
14 490 19 <5 1 <iQ 12 0.02 42
7 630 10 <5 1 <10 2 005 30
13 340 34 <5 1 <10 4 004 20
12 300 16 <5 1 <i 4 0.06 40
21 250 4 <5 3 <10 <1 001 45
22 300 g8 <5 3 <10 <1 0.02 34
11 660 14 <5 2 <10 2 Q.09 27
) 690 12 <5 1 <10 7 0.11 32
7 340 10 <5 1 <10 3 0.04 a5
9 780 14 <5 1 <10 1 D.08 40
8§ 390 10 <5 1 <10 4 006 36
7 470 10 <5 1 <10 4 009 36
15 900 10 <5 2 <10 1 008 33
10 850 10 <5 2 <19 2 011 37
17 530 8 <5 2 <10 3 004 23
11 1180 14 <5 2 <10 2 Q.15 40
22 740 10 <5 2 <10 <1 003 28
14 610 10 <5 1 <10 3 0.02 31
15 810 14 <5 1 <10 0.06 30
Signed:

F

W Gh o W

L I PV N |

26

10

WO W M

Mo

41
15

i2
10
19
31
34

25
63

¥y r
: 2V0294 SJ
Aug-28-02

w Y Zn 2
fpm ppm ppm ppm
<10 2 38
<10 2 38
<10 ? [1:]
<10 1 55
<1i{ i 43
<10 3 78
<10 2 58
<10 2 69
<10 2 41
<10 4 57
<10 2 81
<10 1 43
<10 2 30
<10 8 43
<10 1 35
<10 1 38
<10 2 35
<30 4 51
<10 1 23
<10 1 37
<10 1 62
<10 1 51
<10 1 41
<10 2 57
<10 2 60
<i0 2 67
<10 2 66
<10 2 126
<10 2 44
<10 2 74

Fe




r r
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Toklat Resources Inc.

Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HC 14-+005 5+00E
HC 154005 0+25E
HC 154005 0+50E
HC 154005 G+75E
HC 15+005 1+00E

HC 15+005 1+25E
HC 15+005 1+50E
HC 154005 1+75E
HC 15+005 2+00E
HC 15+005 2+25E

HC 154005 2+50E
HC 154005 2+75E
HC 15+005 2+00E
HC 15+005 3+25E
HC 154005 3+50E

HC 15+00S 3+758
HC 154005 4+00E
HC 15+00S 4+25E
HC 154005 4+50E
HC 174005 0+25W

HC 17+00S 0+50W
HC 17+005 0+75W
HC 174005 1+00W
HC 17+00S5 1+25W
HC 17+005 1+50W

HC 17+005 1+75W
HC 17+005 2+ 00W
HC 17+005 2+25W
HC 174005 2+50W
HC L7+005 2+75W

Ag
ppm

<0.2
<@.2
<0.2
<0.2
«<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
0.2
<0.2
0.2

<0.2

0.2
<0.2
<0.2
<0.2

<{.2
<0.2
0.4
<0.2
0.2

<0.2
<0.2
<0.2

.2
<0.2

Al
%

1.00
1.86
2.21
0.48
0.58

1.27
2.63
0.95
0.61
1,92

1.36
3.26
3.76
2,58
3.85

1.74
5.14
1.0
1.95
1.65

3.35
2.97
6.33
5.93
381

2.38
1.88
2.28
4,13
1.37

r [ 4 -
As Ba Be Bi Ca
ppm ppm ppm ppm %
15 70 05 <5 0.13
g 140 a.5 <5 Q.63
5 130 0.5 <5 0.03
5 40 <0.5 <5 0.02
5 230 05 <5 011
5 110 05 <5 0.03
10 9 05 <5 004
10 140 Q5 <5 0.08
200 40 <05 <5 0.03
15 80 0.5 <5 (.02
10 110 1.0 <5 0.02
5 150 1.0 <5 0,03
5 130 1.0 <5 0.04
20 100 1.0 <5 0.04
10 110 1.0 <5 0.08
5 120 0.5 <5 0.09
5 70 1.0 <5 0.06
15 50 05 <5 0.03
10 100 0.5 <5 0.05
<5 50 0.5 <5 0.02
<5 50 0.5 <5 0.02
5§ 60 0.5 <5 0.02
<5 40 05 <5 0.02
<5 56 05 <5 0.02
<5 50 Q.5 <5 0.02
<5 70 0.5 <5 0.02
<5 50 05 <5 002
=5 60 0.5 <5 0.02
<5 70 05 <5 002
10 60 05 <5 0.02

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3

at 95¢ for 2 hours and diluted to 25ml with D.I.H20.
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8282 Sherbrooke St., Vancouver, B.C., V53X 4R6

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm ppm ppm ppm
<1 4 11 8
<l & 16 1z
<1 6 17 14
<1 2 5 4]
<i 3 8 7
<1 5 19 8
<1 g 21 14
<1 5 15 8
=<1 3 12 7
<1 5 14 11
<1 14 15 23
<1 6 13 9
<1 7 15 8
<1 9 15 ]
<1 4] 15 12
<1 6 12 B
<1 7 13 2
<1 3 i7 3
<1 7 14 7
<1 4 8 10
<1 4 il 11
<1 5 12 10
<1 6 12 14
<1 ] 12 16
<1 4 10 9
<1 7 22 24
<1 6 14 16
<1 4 9 8
<1 3 11 o)
<1 9 i3 18

fe
%

2.48
2.74
2.97
1.09
1.18

2.39
2.58
2.37
1.86
2.50

2.53
2.66
3.05
2.97
2.60

2.73
2.85
2.63
2.63
2.97

3.29
2.50
2.27
3.75
3.03

3.65
4.00
2.94
2.84
2.95

Aqua Regia Digestion

K La Mg Mn Mo
% ppm %  ppm ppm
0.06 10 0.21 185 <2
G.a5 20 0.31 405 <2
v.0a 20 0.23 60 <2
0.03 20 G.O7 35 <2
0.04 20 0.1 55 <2
0.05 20 0.8 155 <2
0.05 10 0.8 310 <2
006 20 031 170 <2
0.03 20 0.27 170 <2
0.06 20 0.27 150 <2
0.04 20 0.24 /0 <2
005 10 0.18 335 a2
0.06 10 0.27 360 <2
0.04 10 0.25 00 <2
0.05 <10 0.14 270 <2
0.05 10 0.13 120 <2
0.04 <10 0.10 150 <2
0.04 10 0.43 140 <2
0.06 10 025 1205 <2
0.03 10 0.18 a5 <2
0.04 10 0.17 145 <2
0.04 10 0.26 135 <2
0.03 <10 0.2 180 <2
0.04 <10 0.16 140 <2
0.03 10 0.11 105 <2
0.05 10 048 /e <2
0.05 10 0.19 195 <2
0.04 10 0.14 585 <2
0.03 10 0.2 195 <2
0.06 20 0.40 190 <2
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Na
%

0.01
0.01
G.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0,01
0.01
.01
0.01
Q.02

0.01
0.02
0.01
0.01
0.01

0.01
G.01
0.02
G.01
0.02

0.01
0.01
Q.02
0.01
0.01

Report No
Date
Ni P Pb S Sc Sn S Ti v
ppm ppm ppm ppm ppm ppm ppm % ppm
B 400 24 <5 1 <10 5 0.05 34
14 500 ) <5 1 <14 1 G.a3 28
i3 670 20 <o 1 <1l <1 £.03 31
4 190 10 <l <10 2 0.02 23
g8 170 12 <5 1 <10 14 003 21
14290 16 <5 1 <10 1 003 22
18 1000 18 <5 1 <16 2 006 24
14 290 22 <5 1 <10 11 0.03 24
a9 340 16 <5 1 <10 1 0.0 16
12 600 26 <5 1 <10 <1 0.05 24
15 320 58 <5 1 <10 2 0.04 27
i1 730 16 <5 2 <i0 1 008 33
4 1040 10 <5 2 <10 2 010 36
13 500 18 <5 2 <10 3 006 29
11 910 18 <5 1 <10 7 0.10 33
8 460 34 <h 1 <10 5 0.10 41
9 1050 10 <5 2 <10 4 0.15 34
12 440 18 <5 1 <10 <1 0.02 26
12 890 24 <5 1 <10 1 006 31
8 460 10 <5 1 <10 <1 Q.09 &0
7 820 12 <5 1 <i0 <1 011 47
9 460 24 <5 2 20 <t 0.0 43
& 830 <Z <5 3 <10 1 0.14 30
7 870 4 <5 3 <10 <1 0.16 58
6 810 14 <5 2 <10 <1 0.13 43
16 470 10 <5 4 <10 <t 0.0% 70
§ 500 18 <5 2 <10 <1 011 58
6 1770 14 <5 1 <i0 <1 0.08 41
§ 920 10 <5 2 <10 <1 009 33
16 380 16 <5 1 <10 1 002 27
Signed:

: 2V0294 SJ
; Aug-28-02
W Y Zn Zr
ppm ppm ppm ppm
<10 1 51 2
<10 2 107 3
<10 2 24 4
iG 1 25 1
<i0 4 23 1
<10 1 5¢ 2
<10 2 74 17
<10 4 54 2
<10 1 41 1
<10 3 74 3
<10 7 54 3
<10 2 B1 12
<10 2 11z 22
<10 5 64 21
<10 1 66 28
<10 3 48 6
<10 2 69 60
<10 i 35 2
<10 1 97 4
<10 1 39 4
<10 2 46 20
<10 2 43 27
<10 3 43 68
<10 3 50 54
<10 2 35 22
<1iD 1 46 [<]
<10 2 42 7
<10 1 40
<10 2 50 36
<10 8 43 2
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Toklat Resources Inc. 8282 Sherbrooke St., Vancouver, B.C., V5X 4R6 ReportNo @ 2V0294 SJ
Attention: Chuck Downie Tel: (604) 327-3436 Fax: (604)327-3423 Date T Aug-28-02
Project: Iron Range
Sample: Soil MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digastion
Sample Ay Al As Ba Be Bi Ca € Co Cr Cu Fe K La Mg Man Mo Na Ni P Pb S S Sn S T OV W Y IZIn Zr
Number ppm % Pppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppmM ppm ppm ppm ppm ppm ppm %  ppm ppm ppm ppm ppm
HC 174005 5+00wW <0z 116 1@ 60 05 <5 Q.02 <1 10 13 21 281 8.066 20 0.32 215 <2 Q.01 16 450 24 <5 1 <10 1603 28 <10 6 48 2
HC 17+005 3+25W <0.2 0.81 5 80 05 <5 008 <1 5 9 16 228 0.06 10 0.14 325 <2 001 10 380 26 1 <10 11 006 32 <10 3 43 2
HE 174005 3+50W 0.2 1.46 5 80 05 <5 0.05 <1 7 11 19 3.23 0.05 10 047 250 <2 0.0% i1 370 34 <5 1«10 4 010 a3 <10 3 51 5
HC 174005 3+75W 0.4 423 <5 50 1.0 <5 0.02 <i 14 12 23 3.58 0.04 <10 0.12 955 <2 0.2 8 1030 14 <5 3 <10 <1 015 47 <10 4 67 34
HE 17+005 4+00W 0.2 2.66 5 7 p5 <5 D06 <1 5 13 9 407 0.05 10 0.6 35 <2 0.0 7 1410 22 <5 2 <10 <1 0ai 55 <ib i 51 13
HC 17+005 4+25W 0.2 2.96 5 80 0.5 <5 £.02 <1 g 16 18 3.94 0.06 10 0.25 270 <2 0.01 11 &80 22 <5 2 <10 <1 0.11 54 <10 2 61 i8
HC 17+00S 4+50W <0.2 1.18 5 170 <05 <5 0.17 <1 5 13 10 249 005 10 016 1160 <2 0.01 % 980 20 <5 1 <10 12 007 36 <10 1 9 3
HE 174005 4+75W <02 1.48 s 80 05 <5 0.04 <1 B 16 54 533 0.07 10 0.22 510 <2 0.01 11 254D 30 <5 1 <10 <1 017 64 <10 179 8
HT 174005 5+00W 0.2 175 <5 120 0.5 <5 0.08 <1 6 12 9 343 0.07 10 0.12 655 <2 0.1 8 83 26 <5 1 <10 3 012 48 <10 2 78 6
HC 17+005 5+25W <0.2 1.53 5 80 <0.5 <5 0.04 <1 5 14 14 2.48 0.10 10 0.30 1340 <2 0.01 12 790 14 <5 1 <10 <1 0.03 28 <10 1 73 2
HC 17+00S 5+50W 0.8 229 15 676 35 <5 0.32 2 42 34 76 346 0.09 70 0.23 >10000 <2 0.0z 28 950 120 5 3 <10 25 008 47 <10 &4 227 3
HC 17+005 5+75W <02 1.03 5 110 <0.5 <5 0.6 <1 5 11 13 288 0.08 10 0.23 650 <2 001 10 380 24 <5 1 <10 S 0.03 35 <10 1 86 2
HC 174005 6+00W 02 1.82 5 80 05 <5 007 <1 5 13 12 357 0.05 10 0.13 315 <2 0.01 8 440 28 <5 1 <10 3 014 51 <10 1 59 12
HC 174005 6+25W <0.2 285 10 130 15 <5 024 <1 6 20 21 3.8 007 10 0.28 280 <2 001 16 650 46 <5 2 <10 11 0.0 44 <10 7 87 9
HC 174005 5+50W 0.2 3.66 5 40 1.0 <5 0.06 <1 7 g 16 2,10 0.05 10 0.09 465 <2 0.02 7 1130 18 <5 2 <10 5 0.14 31 <10 4 72 13
HC 17+005 7+00W <0.2 247 15 130 1.5 <5 034 <1 17 30 89 3,84 0.09 30 0.58 1785 <2 0.01 24 1020 48 <5 2 <10 13 002 51 <10 36 106 3
HC 174005 7+25W D2 225 10 140 1.5 <5 .31 <1 10 195 49 351 0.08 30 030 2085 <2 001 14 710 36 <5 2 <10 11 0.067 52 <10 33 104 a
HC 17-+00% 7+50W <02 1.56 5 40 0.5 <5 003 <1 7 15 28 305 0.08 20 0.57 195 <2 0401 17 310 14 <5 2 <10 <1 0.03 38 <10 4 &8 2
HC 17+00S 7+75W <0.2 3.23 <5 a0 1.0 <5 0.09 <1 13 15 60 3.54 0.06 20 0.61 630 <2 0.031 18 1170 12 <5 3 <10 1 010 65 <i0 i3 s 8
HC 17+005 8+00W <.2 2.52 5 110 0.5 <5 0.15 <1 il 17 47 3.42 0.07 20 0.36 580 <2 0.01 15 530 26 <5 2 <10 4 0.09 48 <10 11 86 8
HC 13+00N 6+75E <02 487 <5 210 10 <5 018 <1 18 26 93 510 0.14 <10 0.74 470 <2 002 56 330 16 <5 7 <10 11 016 106 <10 4 164 28
HC 13+00N 7+00E <0.2 3.44 <5 200 1.0 <5 033 <t 14 18 35 386 0.09 10 0.65 455 <2 Q.02 30 2000 10 <§ 5 <10 7 013 79 <10 2 122 18
HC 13+00N 7+25E <0,2 4.14 <5 160 1.0 <5 Q.14 <1 15 15 32 384 0.09 <10 0.51 420 <2 0.02 28 2600 12 <5 4 <10 9 0.16 74 <10 2 114 35
HE 13+00N 74508 <0.2 290 <5 230 1.0 <5 0.4 <1 13 16 24 349 0.08 10 031 850 <2 0.0z 21 4180 14 <5 3 <10 11 012 S8 <10 z 187 9
HC 13+00N 7+75E <02 3.0% 5 310 1.0 <5 041 <1 12 20 17 312 0.07 10 0.27 385 <2 002 22 1900 12 <5 2 <10 7 011 36 <10 3 115 17
HC 13+00N 8+00E <02 135 10 280 0.5 <5 015 <1 11 31 18 321 0.08 30 0.42 430 <2 001 24 590 18 <5 2 <10 12 001 33 <10 3 74 2
HC 13+00M 8+25€ <02 1.77 5 610 6.5 <% 013 <: 10 17 27 258 0.0 20 .33 1350 <2 0.0f 26 370 54 <5 2 <10 16 0.03 27 <10 9 110 3
HC 13+00N 8+ 505 <02 2.4% 10 390 0.5 <5 0.09 <1 10 18 18 321 0.11 20 0.35 430 <2 0061 30 780 34 <5 2 <10 5 0.05 40 <10 2 184 4
HC 13+00N §+75E <02 1.91 5 216 0.5 <5 004 <2 8 12 15 234 DH7 10 0.23 135 <2 041 22 390 22 <5 1 <10 1 006 31 <10 2 99 8
HC 13+00N 94C0E <6.2 1.56 5 210 05 <5 D05 <1 8 1t 13 200 0.07 20 0.21 180 <2 001 18 380 24 <5 1 <10 3 0.04 28 <10 1079 5

A .5 gm sample is digested with 5 ml 3:1 HCVHNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.
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Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HC 13+00N 9+25E
HC 13+ 00N 9+50E
HC 13-+00N 9+75E
HC 13+00N 10+00E
HC 13+00N 10+25E

HC 13+00N 10+50E
HC 13+00N 10+75E
HC 13+00N 11+00E
HC 13+00N 11+25€
HC :3+G0ON 11+508

HC 13+00N 11+75E
HC 13+00N 12+00E
HC 13+00N 12+25E
HC 13+00N 12450F
HC 13+00N 12+75E

HC 13+00N 13+00E
HC 13+00N 13+25E
HC 13+00N 13+50E
HC 13+00M 13+75E
HC 13+00N 14+00E

HC 13+00N 14+25E
HC 13+00N 14+50E
HC 13+00N 14+475E
" HC 13+0DN 15+00E
HC 13+00N 15+25E

RC 13+00N 15+50E
HC 13+00N 15+75E
HC 13+00N 16+00E
HC 13+00N 16+25E
HC 13+00N 16+50F

Ag
ppm

<0.2
<0.2
<0.2
<2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<02
<{1.2
<0.2
<0.2
<D.2

<0.2
<0.2
<0.2
<f1.2

0.2

0.2
<0.2
0.2
<0.2
<0.2

Al
Ya

1.66
0.68
1.29
1.82
2.09

1.52
1.51
1.72
2.49
1.20

2,16
2.97
3.26
3.22
3.54

1.55
Q.88
2.24
1.47
1.7%

2,51
1.01
0.91
1.46
4.33

4.55
2.40
5.02
1.77
3.16

r i o
As Ba Be Bi Ca
ppm ppm ppm ppm %
<5 230 65 <5 0.09
5 14D <05 <5 D.04
5 190 0.5 <% 0.0%
5 33 05 <5 008
5 280 05 <5 0.08
10 360 05 <5 0.11
5 250 05 <5 0,09
10 316 05 <5 0.08
5 250 0.5 <5 0.07
5 180 a.5 <5 0.06
5 350 065 <5 0,08
5 270 1.0 <5 0,10
5 220 1.0 <5 0D.08
5 260 10 <5 0.15
10 320 10 <5 0.14
10 170 05 <5 0,08
10 70 <0.5 <5 0.04
5 3200 05 <5 0.08
5 210 05 <5 0.07
5 320 05 <5 0.11
<5 280 10 <5 0,06
1w 90 0.5 <5 0.03
<5 130 0.5 <5 0.07
5 130 05 <5 0.04
5 240 10 <5 011
5 240 10 <5 0.07
5 160 0.5 <5 G.07
5 130 1.0 <5 0.06
<5 160 0.5 <5 0.05
10 230 1.0 <5 0.08

A .5 gm sample is digested with 5 ml 3:1 HCK/HNO3

at 95¢ for 2 hours and diluted to 25ml with D.1.H20.
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8282 Sherbrooke St., Vancouver, B.C., V3X 4R6

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm ppm ppm ppm
<1 10 11 8
<1 3 ?
<1 8 i3 i3
<1 9 11 12
<1 10 12 15
<1 9 i1 20
<1 7 10 10
<1 8 11 15
<1 g 13 20
<1 6 13 18
<1 10 16 16
<1 10 15 21
<1 10 13 21
<1 14 17 29
<1 21 29 61
<1 9 i5 21
<1 6 iz 17
<1 10 14 21
<1 10 16 25
<1 10 15 26
<1 12 16 16
<1 7 14 i8
<1 4 8 7
<1 7 14 bt
<1 11 14 21
<1 11 14 14
<1 7 10 12
<1 12 15 19
<1 5] 13 7
<1 12 21 17

Fe
%

2.14
1.53
183
2.06
2.19

2.12
1.83
2.18
2.41
2.43

2.69
2.58
2.54
3.15
4.00

2.63
2.35
2.67
2.49
2.74

2.83
2.58
1.71
2.69
2.89

3.16
2.45
2.99
2.22
3.03

Aqua Regia Digestion

K lLa Mg WMn Mo
% ppm % ppm ppm
0.06 10 0.17 390 <2
0.05 30 0.18 55 <2
C.07 30 6.26 450 <2
0.09 20 0.21 795 <2
Q.09 10 0.22 710 <2
0.06 10 0.i8 460 <2
007 10 015 1015 <2
005 20 0.24 455 <2
0.08 10 0.27 380 <2
0.07 30 0.38 320 <2
0.69 20 0.35 495 <2
0.09 10 0.33 385 <2
0.6? 10 9.30 850 <2
0.40 10 0.37 1065 <2
0.12 10 0.53 850 <2
0.08 20 046 720 <2
6.06 20 0.40 150 <2
0.08 10 0.28 1840 <2
007 20 0.42 720 <2
0.00 20 0.37 1220 <2
0.08 20 0.38 415 <2
0.06 30 049 145 <2
0.05 20 0.18 120 <2
0.07 20 0.31 410 <2
0.08 10 0.23 905 <2
0.06 10 0.19 555 <2
0.07 10 0.14 300 <2
0.06 <10 0.19 716 <2
0.08 10 0.19 545 <2
0.08 10 0.36 8310 <2
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Na
%

0.01
0.01

nond
Uil

0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.02
G.01
0.01

0.01
0.01
0.02
0.01
0.01

0.01
0.01
0.01
D.01
0.02

0.02
0.01
0.0z
0.01
0.01

Report No @ 2V0294 SJ
Date Aug-28-02
Ni P Pb Sb S¢ St & Ti 0V W Y ZIn Zr
PPM ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
16 650 26 <5 1 <10 6 D06 31 <iC 111 4
§ 190 18 <5 1 <10 1001 19 <10 1 39 2
17 270 28 <§ 1 =10 2 002 21 <10 2 136 3
28 340 3z 1 <10 6 005 26 <10 2 a1 6
23 530 36 <5 3 <10 4 0.06 25 <10 2 148 15
16 1850 26 <5 1 <10 4 004 21 <10 3 84 5
13 940 18 <5 1 <10 5 006 24 <10 2 9 5
21 460 20 <5 1 <10 6 005 24 <10 2 117 8
24 1010 18 <5 2 <10 3 008 28 <10 3095 23
16 500 14 <5 1 <10 1 002 23 <10 2 67 2
29 1070 16 <5 2 <10 3 005 35 <10 2123 7
26 1180 16 <5 2 <10 4 008 32 <10 3 98 26
27 1820 14 <5 3 <10 4 012 35 <20 5 97 46
34 1260 20 <5 2z <10 8 0.09 40 <iD 3 138 18
45 81D 40 <5 3 <10 16 086 47 <10 4 138 17
15 550 18 <5 7 <10 5 0.03 33 <10 3 80 3
12 390 12 <5 2 <10 1 002 29 <10 2 53 2
26 1570 20 <5 2 <10 4 006 34 <10 1 114 8
20 370 16 <5 2 <10 3 0.03 34 <10 3 83 3
22 870 18 <5 2 <10 6§ 0.04 30 <10 2 110 3
37 670 16 <5 2 <10 4 004 35 <10 2 102 9
16 330 14 5 2 <10 1 002 30 <10 2 43 3
7250 12 <5 1 <10 6 003 28 <10 1 40 3
14 680 16 <5 2 <10 <1 003 35 <10 1 75 2
17 2540 36 <5 3 <10 7 014 39 <10 5 137 36
17 1450 16 <5 2 =10 3 014 41 <10 4 105 39
11 2380 22 <5 1 <10 3 012 20 <10 1 82 14
17 2220 14 <5 2 <10 3 013 40 <10 2 135 50
12 870 18 <5 1 <10 2 005 34 <10 1 87 8
20 2710 20 <5 3 <10 4 006 37 <10 2 118 15
Signed: fm
o
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Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range
Sample: Soil

Sample Ag Al

Number ppm %

HC 13+00N 16+75€ <0.2 3.44
HC 13+00N 17+00E <0.2 1.35
HC 13+00N 17+25€ <0.2 2.34
HC 13+00N 17450E <0.2 2.47
HC 13+00N 17+75E <02 2.72
HC 13+00N 18+00E <0.2 2.22
HC 13+0D0N 18+25E <0.2 2.50
HC 13+00N 18+50E <0.2 2.33
HC 13+00N 18+75E <02 2.27
HC 13+00N 19+00E <0.2 2.48
HC 13+00N 19+25E <0.2 1.71
HC 13+00N 19450 <0.2 1.59
HC 14+00N 7+75E <0.2 2.56
HC $4+00N 8+00E <0.2 0.97
HC 14+00N 8+425F <0.2 1.47
HC 14+00N 8+50F <0.2 152
HC 14+0G0N 8+75E <0.2 1.29
HC 14+00N 9+00E <02 2.00
HC 14+0D0N 9+258 <0.2 2.29
HC 14+00N 9+50E 0.2 2.55
HC 14+00N 9+75E <0.2 1.95
HC 14+00N 10+00E <0.2 1.92
HC 14+00N 10+25E <0.2 3.17
HC 14+00N 10+50E <0.2 1.54
HC 14+00N 10+75E <D.2 2.45
HC 14+00M 11+00E <0.2 1.16
HC 14+00N 131+25E <0.2 337

HC 14+00N 11+50E <@3.2 1.4%
HC 14+00N 11+75E <0.2 1.74
HC 14+00N 12+00E <0.2 2.36

¥ K

As Ba Be Bi Ca
ppm ppm ppm ppm %
5 260 1.0 <5 0.06
5 120 05 <5 D.64
10 170 0.5 <5 G.10
5 20 05 <5 0.12
280 1.0 <5 0.08

S 190 0.5 <5 0.06
5 200 0.5 <5 0.09
10 140 0.5 <5 0.10
10 140 0.5 <5 0.07
10 190 1.0 <5 0.11
10 170 0.5 <5 0.3
5 230 05 <5 012
5 2090 1.0 <5 0.14
10 160 0.5 <5 007
5 3% 05 <5 0,12
5 250 0.5 <5 0.09
5 190 0.5 <5 015
10 220 05 <5 0.1
S 330 1.0 <5 019
5 340 1.0 <5 019
10 390 0.5 <5 0.16
5 340 0.5 <5 011
5 6720 1.0 <5 0.14
5 600 0.5 <5 0.10
5 660 1.0 <5 0.07
5 460 0.5 <5 0.09
5 610 1.0 <5 0.15
5 316 0.5 <5 0.i2
5 S00 0.5 <5 0.15
<5 670 1.0 <5 0.21

A .5 gm sample is digested with § mi 3:1 HCI/HNO3

at 95¢ for 2 hours and diluted to 25ml with D.1.H20.
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Assayers Canada
8282 Sherbrooke St.,, Vancouver, B.C., V53X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digestion

Cd Co Cr Cu Fe K La Mg Mn Mo Na
ppm ppm ppm ppm % % ppm % ppm ppm %
<] 14 23 26 3.13 0.10 10 0.44 240 <2 Q.61
<1 5 14 14 2.31 0.07 20 0.28 195 <2 0.01
<1 15 24 22 3.29 4.1d 20 0.5z% Fij <Z G.61
<1 11 20 21 2.83 011 20 0.40 2015 <2 0.01
<% 12 18 20 3.02 Q.10 20 0.40 625 <2 2.01
<1 12 18 29 2.85 0.10 20 0.435 750 <2 0.01
<1 12 22 28 3.52 0.12 20 0.52 455 <2 0.01
<1 11 20 37 2.99 0.10 20 0.46 550 <2 0.01
<1 i4 20 26 3.03 0.07 20 0.42 285 <2 0.01
<1l 13 21 34 3.54 0.10 10 0.4z 770 <2 0.01
<1 S 15 15 2.49 099 20 0.28 460 <2 0.01
<1 G 14 19 2.35 06.21 10 0.26 3625 <2 0.03
<1 12 31 36 366 0.13 30 0.43 1125 <2 0.01
<1 7 21 20 2.70 0.10 30 0.42 460 <2 0.01
<1 9 20 14 2,18 0.12 20 0.25 1885 <2 0.01
<1 9 20 10 2,32 0.07 20 0.28 730 <2 0.01
<1 8 16 & 2,21 0.08 20 0.22 800 <2 0.01
<1 11 21 22 284 D09 20 0.36 280 <2 0.01
<1 12 19 21 2,71 012 10 G.28 1255 <2 0.01
<1 10 22 21 3.20 0.i5 20 0.33 550 <2 0.01
<1 11 15 13 2,59 0.10 i0 0.28 895 <2 0.01
<1 8 17 20 2.61 0.12 20 0.3z 473 <2 0.61
<1 11 16 19 291 011 10 0.30 530 <2 0.02
<1 6 i3 9 2.01 0.09 20 0.25 300 <2 0.01
<1 8 i5 17 242 G.i1 20 0.27 900 <2 0.01
<1 7 14 14 2,30 0.07 20 0.32 260 <2 .01
<1 12 20 26 3.38 0.13 10 0.38B 240 <2 0.02
<1 8 14 i2 209 0.09 20 0.35 430 <2 0.01
<1 9 13 10 2.16 0.10 10 9.24 1140 <2 0.01
<1 11 23 36 3.11 011 20 0.50 1210 <2 0.01
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Ni
ppm

21
32
27
31
30

16
13
54
19
23

26
15
36
28
41

28
30
51
22
31

21
65
21
24
37

Report No @ 2V0294 8]
Date Aug-28-02

P Pob Sb S¢ Sn S Ti VW W Y 2Zn Zr
pom ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
1440 14 <5 4 <16 3 006 40 <10 6 108 29
810 16 <5 2 <10 % 005 33 <10 2 8 3
2760 20 <5 3 <1ig 7 0,05 43 <19 ? 134 7
1700 36 3 <10 7 006 39 <10 3 183 7
2110 24 3 <10 4 .08 41 <10 3 179 10
1230 16 <5 3 <10 3 006 42 <10 4 107 8
1190 20 <5 2z <10 6 005 42 <10 2 155 5
880 22 <5 3 <10 9 0.06 36 <10 9 21 12
800 22 <5 2 <10 4 005 34 <10 4 137
1580 30 <5 2 <10 9 0.06 40 <10 4 15i
1080 18 <5 1 <10 7 0.04 30 <10 s 2
170 18 <5 2 <10 8 006 37 <10 2 129 3
9200 20 <5 2 <10 17 0.3 29 <10 21 71 3
480 10 <5 1 <10 10 .61 21 <10 2 S0 2
1240 14 <5 1 <10 14 0063 23 <10 3 87 2
570 14 <5 1 <10 12 0.04 24 <10 2 73
850 16 <5 1 <13 16 005 29 <10 1 56
680 18 <5 1 <10 14 003 26 <10 3 73
1540 24 <5 2 <10 45 0407 30 <10 4 96 10
930 24 <5 2 <lo 25 0.06 32 <10 6 109 S
660 28 <5 1 <i¢ 21 006 28 <i¢ z 109 4
710 26 <5 1 <10 11 003 23 <10 5 133 2
760 36 <5 2z <10, 17 0.09 3@ <10 3 219 14
290 28 <5 1 <10 9 003 23 <10 1 40 3
350 40 <5 2 <10 6 0.05 27 <0 3 237 7
300 3% <5 1 <10 8 0.0L 20 <10 2 124 2
S60 40 <5 2 <10 12 0.08 39 <10 5 280 16
250 22 <5 1 <10 16 0.03 28 <10 2 142 2
330 34 <5 1 <10 35 005 28 <10 2 172 5
430 26 <5 3 <10 15 005 51 <10 14 160 3

Signed: 7 il




Toklat Resources Inc.

Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HC 14+00N 12+25E
HC 14+00N 12+50E
HC 14-+00N 12+75E
HC 14+00N 13+00E
HC 14+00N 13+25E

HC 14+00N 13450E
HC 14-+00N 13+75E
HC 14+00N 14+00E
HC 14+00N 14+25E
HC 14+00N 14+50E

HC 14+00N 14+75E
HC 14+00N 15+00E
HC 14+00N 15+25E
HC 14+00N 15+50E
HC 14+00N 15+75F

HC 14+0Q0N 16+G0E
HC 14+00N 16+25E
HC 14+400N 16+50E
HC 14+C0N 16+75E
HC 14+00N 17+00E

HC 14+00N 17+ 25E
HC 14400N 17+50E
HC 14+00N 17+75E
HC 14+00N 184+00E
HC 14+ 00N 18+25E

HC 14+00N 18-+50E
HC 14+00N 18+75E
HC 16+00N 6+ 25E
HC 164+-00N 6+50E
HC 16+00N G+75E

Ag
ppm

<(.2
<0.2
<{.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<(.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<Q.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

Al
%

2.7
312
2,11
3.11
1.39

0.98
1.39
1.35
1.95
1.09

0.90
2.05
Q.86
2.79
1.45

1.00
2.29
1.46
2.33
1.13

1.37
1.21
2.10
2.89
2,61

2.44
2.77
2.02
217
2.33

[ { [ 4 K-

As Ba Be Bi Ca

ppm ppm ppm ppm %
<5  44G 0.5 <5 0.13
<5 540 0.5 <5 0.7
5 506 0.5 <5 0.3
5 420 1.0 <5 0.11
5 320 0.5 <5 0.18
5 400 a.5 <5 (.13
5 230 05 <5 0.07
5 500 0.5 <5 0.16
10 180 0.5 <5 0.05
5 320 0.5 <5 0.07
5 200 0.5 <5 0.09
5 27 05 <5 0.10
10 S0 0.5 <5 [.04
5 430 1.0 <5 0.12
5 230 0.5 <5 0.15
5 180 0.5 <5 0.09
5 360 0.5 <5 0.16
5 150 0.5 <5 0.07
5 190 0.5 <5 0.09
5 250 0.5 <5 0.13
5 180 0.5 <5 0.08
10 136 0.5 <5 0.11
10 260 0.5. <5 0.15
10 160 1.0 <5 0.12
5 150 1.0 <5 0.08
5 170 G5 <5 0.1
16190 1.0 <5 Q.20
15 220 1.0 <5 0.09
15 180 1.0 <5 .07
10 150 1.0 <5 0.11

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3

at 95¢ for 2 hours and diluted io 25ml with D.1.H2C.

MULTI-ELEMENT ICP ANALYSIS

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

! &
Cd Co Cr Cu
ppm ppm ppm pepm
<1 18 18 55
<1 14 18 38
<i 5 14 15
<1 12 16 18
<1 ¢ 17 10
<i 8 16 6
<1 9 i1 16
<1 11 15 20
<1 12 13 29
<1 7 10 15
<1 7 9 14
<1 11 15 3
<1 7 11 20
<1 14 15 46
<1 13 18 33
<1 6 9 10
<1 12 14 20
<1 9 16 18
«1 10 14 13
<i 11 13 10
<1 1 12 14
<1 7 9 22
<1 11 12 25
<1 18 17 60
<1 15 220 36
<1 19 30 64
<1 19 24 40
<1 16 31 32
<1 14 29 33
<1 15 31 47

Fe
%

4.89
391
2.45
2,70
2.32

1.73
2.18
2.67
2.70
2.01

2.14
2.88
2.23
3.48
3.29

1.77
3.07
2.92
2.73
2.39

2.65
2.48
3.14
4.46
3.84

4.87
4.44
3.82
3.63
3.59

Aqua Regia Digestion

K
%

0.18
0.14
0.2
0,11
0.10

0.13
0.11
0.13
0.15
0.10

Q.10
0.12
0.10
0.15
0.12

0.12
0.13
0.09
0.09
0.13

0.11
0.0%
0.11
0.14
Q.12

011
0.16
0.10
0.09
0.10

La
ppm

20
20
20
30
30

30
20
30
20
20

20
20
30
20
20

20
10
ic
10
20

20
20
30
30
30
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Mg
%

0.87
0.71
0,34

0.35
G.41

G.19
0.27
0.34
0.32
0.30

0.32
0.42
0.36
0.47
0.59

0.30
0.42
0.49
0.35
0.37

0.35
0.33
0.43
0.6%
0.64

0.98
0.58
0.52
0.49
0.51

Mn Mo
ppm  ppm
795 <2
718 <2
§70 <Z
1350 <2
1365 <2
1450 <2
425 <2
1680 <2
375 <2
300 <2
350 <2
365 <2
330 <2
460 <2
770 <2
460 <2
1125 <2
525 <2
405 <2
2140 <2
950 <2
440 <2
650 <2 .
670 <2
265 <2
280 <z
475 <2
1310 <2
750 <2
800 <2

Na
%

0.01
0.02
0.01
0.02

0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0,01
0.01
0.01

.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

0.01
0.01
0.01
0.01
0.01

Ni
ppm

41

12
28
14
31
23

10
23
19
21
17

19
15
23
28
26

31
37
33
31
31

Report No : 2V(294 SJ
Date Aug-28-02
P Pb Sb Sc¢ Sn Sr Ti vV W Y Zn  Zr
ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
500 14 <5 8 <10 2 0.08 125 <10 2 141 4
470 8 <5 &6 <10 10 0.11 98 <10 2 126 G
SG0 iG <5 2 <10 6 0.06 35 <id 2 i39 5
1240 18 <5 2 <10 6 010 34 <10 4 171 18
560 20 <5 1 <10 10 0.03 28 <10 1135 2
560 34 <5 1 <10 12 0.02 18 <10 2 i30 2
540 36 <5 1 <10 3 001 16 <iD 2 140 1
490 22 <5 2 <10 9 0.05 44 <10 2 9% 2
530 34 <5 3 <10 3 0.04 22 <10 10 126 22
190 26 <5 1 <10 6 0.02 18 <10 3 S5 2
200 20 <5 1 <10 &6 0.02 27 <10 2 72 2
370 22 <5 2 <10 6 0.03 31 <10 2 111 6
310 20 <5 i <10 2 0.01 13 <10 3 72 2
1140 22 <5 4. <10 5 0.08 58 <10 6 136 20
710 22 <5 3 <10 6 0.03 58 <10 3 161 2
260 22 <5 1 <10 4 0.01 20 <10 2 73 1
60 18 <5 2 <10 12 006 40 <10 2 144 5
400 16 <5 2 <10 3 0.01 29 <10 3 73 2
550 16 <5 1 <10 6 0.06 29 <10 z B3 9
470 22 <5 1 <10 11 Q.02 19 <10 2 81 2
410 22 <5 1 <iQ 0.02 24 <10 2 B8 2
680 16 <5 2 <10 0.03 35 <iD 2 103 z
1480 20 <5 2 <10 11 006 45 <10 3 110 4
1400 20 <5 5 <10 008 85 <10 6 109 6
720 16 <5 4 <10 6 008 63 <10 3 8 10
510 16 <5 6 <10 & 0.10 06 <10 4 86 8
900 26 <5 4 <10 13 0.07 65 <10 3 141 10
2470 18 <5 2 <10 8 0.06 35 <10 4 82 4
2960 16 <5 2 <10 7 006 33 <10 3 8 5
1150 14 <5 3 <10 11 0.07 33 <10 8 79 16
Signed: %/{




Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample
Number

HC 16+00N 7+00E
HC 16+00N 7+25E
HC 16+00M 7+50E
HC 16+00N 7+75E
HC 16+00N 8+00E

HC 16+0D0N 8+25E
HC 16+00N 8+50E
HC 16+00N 8+75E
HC 16+ 00N 9+0CE
HC 16+00N 9+25E

HC 16+00N 9+50E
HC 16+00N 9+ 75€
HC 16+0CN 10+00E
HC 16+00N 10+25E
HC 16+00N 10+50E

HC 16+00N 10+75E
HC 16-+00N 11+00E
HC 16+00N 11+25E
HC 16+00N 11+50E
HC 16+00N 11+75E

HC 16+00N 12+00E
HC 16+00N 12+25E
HC 16+00N 12+50E
HC 16+00N 12+75F
HC 16+00N 13+00E

HC 16+00N 13+25E
HC 16+00N 13+50E
HC 16+00N 13+75E
HC 16-+00N 14+00E
HC 15+00N 14+25E

Ag
ppm

<(.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<Q.2
<0.2
<0.2
<0.2
<0.2

<(.2
<0.2
<(.2
«(.2
<0.2

0.2
<0.2
<0.2

0.2
«0.2

0.2
<0.2
<0.2
<0.2
<0.2

Al
%

2.49
2.55
2.41
2.16
2.66

2.91
1.84
2.55
2.29
2.31

2.14
1.81
1.54
1.67
1.96

1.93
2.32
2.20
2.43
2.82

1.80
2.36
1.97
3.77
3.28

3.08
3.04
2.48
2.98
1.72

r K

As Ba Be Bi

ppm ppm ppm ppm
10 200 1.0 <5
5 330 1.0 <5
5 220 1.0 <5
5 260 0.5 <5
5 170 1.0 <5
10 290 1.0 <5
5 280 0.5 <5
5 170 1.0 <5
10 250 1.0 <5
5 138 0.5 <5
10 180 0.5 <5
5 180 0.5 <5
5 260 G5 <5
10 270 0.5 <5
10 500 0.5 <5
10 296 D.5 <5
10 606 1.0 <5
10 926 1.0 <5
5 500 L0 <5
5 260 1.0 <5
5 370 0.5 <5
10 350 1.0 <5
5 320 05 <5
5 370 1.0 <5
5 250 1.0 <5
5 280 1.0 <5
§ 370 1.0 <5
<5 330 1.0 <5
5 250 1.0 <5
<5 250 0.5 <5

Ca
%

.17
0.21
6.10
0.17
0.10

0.13
0.18
0.07
0.07
0.05

0.09
0.06
0.08
Q.04
Q.05

0.05
¢.19
0.11
0.11
0.08

0.12
0.15
0.09
0.16
0.14

0.09
0.10
0.13
0.08
0.06

A 5 gm sample is digested with 5 mt 3:1 HCVHNO3

at 95¢ for 2 hours and diluted to 25ml with D.[.H20.

T
Assayers Canada

T

8282 Sherbrooke St., Vancouver, B.C., VSX 4R6

MULTI-ELEMENT ICP ANALYSIS

[ { ¥

Cd Co Cr Cu

ppm ppm ppm  ppm
<1 13 29 25
<1 14 28 21
<1 14 22 25
«1 13 26 22
<1 16 33 46
<1 17 37 30
<1 16 33 35
<1 16 3% 3
<1 18 44 133
<1 15 34 32
<1 14 31 24
<1 13 27 18
<1 13 21 17
<1 16 20 27
<i 17 22 30
<1 17 22 29
<1 17 23 26
<1 15 30 17
<1 14 23 1%
<1 15 19 26
<1 16 20 26
<1 17 20 24
<1 13 18 19
<1 12 14 25
<1 14 18 19
<1 14 20 18
<1 12 15 13
<1 13 18 13
<1 12 18 16
<1 11 18 15

Fe
%

3.52
3.24
3.15
311
3,96

3.54
3.41
3.73
4,02
3.59

3.36
3.21
2.88
3.01
3.09

3.24
3.36
3.51
3.32
3.15

331
3.02
2.90
2.82
2.85

2.89
2.48
2.55
2.59
2.66
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Aqua Regia Digestion

K La Mg Mn Mo
% ppm % ppm ppm
010 30 048 665 <2
0.11 20 0.46 1780 <2
.10 20 041 1710 <2
012 20 044 2535 <2
016 20 061 675 <2
020 20 051 2170 <2
0.10 20 0.46 2320 <2
0.09 20 0.65 1165 <2
009 20 074 1370 <2
0.09 20 068 g25 <2
0.08 20 0.56 1340 <2
0.08 20 0.51 650 <2
0.08 200 0.90 1705 <2
0.06 20 0.43 740 <2
0.07 20 0.42 2100 <2
0.07 20 0.42 1650 <2
0.07 20 044 1420 <2
0.03 20 0.42 1125 <2
0.09 20 057 1465 <2
0.09 10 Q.48 1105 <2
0.08 10 0.45 2390 <2
0.10 10 0.39 2955 <2
0.09 10 0.34 1710 <2
Q.10 10 0.28 1605 <2
0.09 10 039 850 <2
0.09 10 039 2245 <2
0.08 10 028 1110 <2
0.09 10 033 2795 <2
0.07 10 0.37 1115 <2
.08 20 0.38 1215 <2

Tel: (604) 327-3436 Fax: (604) 327-3423

Na
%

0.01
0.01
0.01
0.01
0.01

0.02
0.01
0.01
0.01
0.01

0.01
0,01
0.01
0.01
¢.01

g.o1
0.01
G.01
0.01
0.01

0.01
0.01
0.01
0.02
0.02

0.01
0.02
0.01
a.02
0.01

Ni
ppm

32
32
29
30
43

41
27
38
48
34

32
27
24
28
27

23
28
27
26
25

24
24
23
24
39

38
39
31
35
24

P Pb Sb Sc

ppm  ppm ppm ppm
3020 14 <5 2
4030 10 <5 2
2540 12 <5 2
2610 12 <5 2
2230 14 <5 3
4290 18 <5 3
1590 28 <5 2
1560 16 <5 3
1110 20 <3 3
890 16 <5 3
820 14 <5 2
700 18 <5 2
750 36 <5 2
440 62 <h 2
720 74 <5 2
640 86 5 2
630 114 <5 2
1200 70 <5 2
600 54 <5 2
780 S92 <3 2
680 136 <5 2
920 108 <5 2
430 58 <5 2
1240 44 <5 3
890 38 <5 2
790 44 <5 2
730 26 <5 2
680 16 =5 2
800 14 <5 2
380 14 <5 2

Signed:

Sn
ppm

<18
<10
<10
<1
<10

<10
<10
<10
<10
<10

<10
<10
<10
<10
<10

<10
<10
<10
<10
<i0

<10
<10
<10

<10°

<10

<10
<10
<10
<10
=10

¥F K ¥F ¥
Report No : 2V(294 SJ
Date o Aug-2§-02

SS Ti oV W Y Zn Zr

ppm % ppm ppm ppm ppm ppm
24 006 33 <10 3 76 7
19 0.07 30 <io 373 7
11 0.08 31 <10 4 70 7
19 0.06 30 <i0 3079 a
7 0.07 40 <16 4 73 10
13 0.09 42 <10 4 148 14
16 0.06 43 <10 3 154 3
5 0.08 47 <10 2 119 &
6 005 50 <10 3113 4
6 0.06 42 <10 5 102 7
9 0.05 41 <10 3 85 4
4 0.06 38 <10 2 107 3
7 0.06 33 <10 3 123 3
Z 004 29 <10 3 132 3
3 0.06 33 <10 4 153 4
3 0407 34 <10 4 138 5
22 007 36 <10 4 205 5
8 .11 44 <10 2 274 8
7 009 42 <10 3 167 6
S 0.09 40 <10 4 164 12
10 0.07 39 <10 3 294 4
14 0.09 37 10 4 319 7
6 0.09 37 <10 2 205 6
15 0.15 37 <10 & 177 43
8 012 36 <I0 4 221 27
5 010 37 <10 3 228 18
8 012 33 <10 2 232 :8
9 008 35 <10 3 163 8
8 009 35 <l0 3123 19
6 0.05 35 <10 2 80 4

072

O
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Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range

Sample: Soil

Sample Ag Al As Ba Be Bi
Number ppm % ppm ppm ppm ppm
HC 16+D0N 14+50E <G.2 2.95 5 220 1.0 <5
HC 16+00N 14+75E <G.2 1.49 5 70 0.5 <5
HC 16+00N 15+00E <0.2 2.22 10 140 10 <5
CDIR02D01 G4 569 10 40 10 <5
CDIRO2D02 <02 5.4 10 480 2.0 <5

A .5 gm sample is digested with 5 ml 3:1 HC/HNO3
at 95¢ for 2 hours and diluted to 25mi with D.1.H20.

_ Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Agqua Regia Digestion

Ca Cd Co Cr Cu Fe K La Mg Mn Mo Na

% ppm ppm ppm ppm % % ppm % ppm ppm % ppm pgpm ppm ppm ppm

0.08 <1 15 17 21 2.53 0.08 10 031 1045 <2  0.62

0.03 <1 6 12 16 2.66 0.09 20 0.34 300 <2 0.01
0.04 <1 12 15 18 2.82 0.08 20 0.25 410 <2 0.01
0.03 <1 7 15 23 2.83 0.04 10 0.16 130 <2 0.02

0.28 <1 62 656 265 9.61 0.80 50 5.65 2345 <2 001

Page 11 of 11

Ni P Pb Sb Sc
37 570 14 <5 2
16 530 14 <5 1
22 LEO 18 <5 2
10 1150 10 <5 a

353 2310 80 15 24

Signed:

- .,
Sn  Sr

ppm  pprmt
<10 9
<10 1
<10 3
<10 1
<10 28

- F - K- -
Report No 2V0294 8J
Date Aug-28-02
Ti v W Y Zn Zr
% ppm ppm ppm ppm ppm
7.09 32 <10 5 91 18
0.03 18 <10 2 71 3
0.04 25 <10 4 76 i3
0.21 42 <10 9 39 111
0.37 198 <10 20 310 16
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Assayers Canada

Toklat Resources Inc. 8282 Sherbrooke St., Vancouver, B.C., V3X 4R6 Report No : 2V0321 RJ
Attention: T. Termuende Tel: (604) 327-3436 Fax: (604) 327-3423 Date T Sep-12-02
Project: IR02
Sampie: Rock MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digestion
Sample Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe K la Mg Mn Mo Na Ni P Pb Sb Sc¢c Sn S Ti vV w Y Zn Zr
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm %  ppm ppm ppm ppm ppm
Hourglass 1 <02 0.22 <5 130 <05 <5 921 <1 14 117 5 340 023 <10 408 1455 <2 0.01 180 1330 1z 5 2 <10 &8 <G.0f g <6 11 21 5
Hourglass 2 52 0.95 35 110 <05 <5 7.4 1 8 134 3720 319 012 10 1.23 1140 <2 0.01 9% 360 18 5 8 <10 3 <001 22 <10 8 166 3
IR156A <0.2 073 <5 40 <05 5 003 <1 30 163 12 31500 001 <10 063 55 <2 0.00 37 230 24 5 5 <10 <1 008 146 20 <1 15 12
IR158 <0.2 0.03 <5 10 <0.5 20 001 <1 3 37 <l >1500 0.0l <10 0.0i <5 <2 0.01 8 200 2B 5 4 <10 <1 0.02 168 30 <1 2 13
IR1568 <0.2 026 <5 30 <05 20 0.0 <l 81 107 <1 >15.00 0.01 <10 012 3 <2 004 51 320 32 s 3 <10 et D02 13 I < & 15
TR149A <0.2 0.61 <5 80 <05 15 <001 <t 38 115 <1 >1500 0.02 <10 0.32 § <2 001 36 330 26 5 § <10 <1 009 170 10 <L 11 14
R153 <0.2 0.53 <5 30 <05 20 <0.01 <1 8 34 <1 »>1500 002 <10 023 20 <2 001 19 200 30 5 6 <10 <1 003 166 20 <1 7 1§
IR145C <0.2 0.76 <5 BO <0.5 10 <0.01 <1 23 74 <1 =»15.00 0.03 <10 040 <5 <2 0.01 29 300 24 5 4 <10 <1 010 135 i0 <1 7 13
IR150 <02 0.3 <5 50 <05 20 <001 <1 25 31 <t »1500 @03 <10 GO03 <5 <2 001 28 200 30 10 3 <10 <1 003 137 40 <1 5 14
IR1SS <0.2 0.07 <5 50 <0.5 25 <001 <1 18 &4 <1 >15.00 001 <10 0.02 85 <2 0.01 19 360 34 5 3 <10 <1 002 146 50 <1 6 16
IR269 <0.2 337 <5 10 05 5 012 <1 74 214 <1 >1500 0.03 <10 274 195 <2 0.01 47 920 20 5 6 <10 <1 0.08 145 10 <1 74 27
1R278 <0.2 133 <5 70 <0.5 15 002 <1 11 17 <1 >1500 0.02 <10 0.82 35 <2 0.01 31 240 32 5 9 <10 <1 0.04 212 20 <i 7 1a
IR275 <02 0.36 <5 20 <0.5 25 <0.01 <1 111 116 8 1443 002 <10 025 10 <2 0.01 74 180 26 5 2 <10 <1 006 75 10 <1 711
IR290 <0.2 049 <5 40 <05 15 001 <1 49 146 <1 11,18 002 <10 037 50 <2 001 56 250 20 5 1 <10 <1 001 106 <10 <t 7 9
1R259 <02 0.03 <5 110 <0.5 10 0.01 <1 7 143 <1 9.84 <001 <10 0.1 5 <2 001 11 120 14 5 1 <10 <l <0.01 75 10 <1 2 7
IR276 <0.2 036 <5 20 <0.5 20 004 <1 16 B2 <1 >1500 D0.03 <10 021 15 <2 0.01 32 360 34 5 3 <10 <1 0.03 267 <10 <1 5 17
IR321 <0.2 0.06 <5 10 <0.5 5 001 <1 8 215 <1 613 <0.01 <10 001 15 <2 061 13 90 10 5 1 <10 <1 002 64 10 <l 2 6
IR483 <02 010 <5 16 05 15 001 <l 17 104 <1 >1500 0.01 <10 0.04 30 <2 0.02 i3 180 28 5 3 <10 <1 007 335 10 <1 7 14
IR258 <02 D38 <5 40 05 <5 001 <1 8 252 <1 10.02 ©0.01 <iD 001 35 <2 0.06 21 240 14 5 5 <16 <1 017 161 <10 <1 4 8
IR148A <02 030 <5 50 <0.5 5 001 <1 1197 3 45 001 <10 0.05 15 <2 0.04 v 8 5 2 <10 <1 001 22 €10 <t 2 4
IR218 <0.2 0.09% <5 10 <0.5 5 <001 =1 3 84 <1 1319 001 <10 .02 <5 <2 0.04 6§ 240 20 5 6 <10 <t 011 250 30 <1 310
1R243 <0.2 2.06 <5 10 <05 <5 Q04 <l 10 85 4 570 004 10 114 55 <2 005 26 410 8 <5 7 <10 <l 001 82 <10 <1 74 7
IROS0 <0.2 1LI% <5 20 <05 <5 002 <1 S 113 <1 258 002 10 1.18 150 <2 0.03 26 100 2 <5 3 <10 <t <001 39 <10 <1 26 3
IR383 . <02 0.29 <5 20 <05 <5 012 <1 z 71 I 055 001 <10 0.24 195 <2 007 10 70 <2 <5 3 <10 <t 006 23 <10 2 6 2
IR78A <0.2 224 <5 10 05 <5 046 <t 20 269 36 347 003 <10 237 585 <2 .02 53 290 6 <5 1 <10 7 026 47 <10 1 66 3
IR78B <02 507 <5 9 10 <5 026 <1 21 462 2 919 089 =10 S5.60 1260 <7 0.02 93 390 4 5 11 <10 <1 022 191 <10 3 126 7
IR298 <0.2 474 <5 50 0.5 <5 0.07 <1 28 25 <1 973 D005 40 423 930 <2 003 159 530 6 5 19 <10 <1 001 183 <10 2 56 8
1R223 <0.2 417 <5 20 <0.5 <5 002 <1 14 632 <1 813 003 <10 453 730 <2 002 & 230 6 5 24 <18 <1 003 191 <10 1 118 6
RO75 <02 237 <5 10 05 <5 070 <1 31 46 130 567 0.01 <10 1.56 720 <2 003 44 &40 25 <5 3 <1 g8 034 121 <10 6 85 5
1R331 <0.2 2.36 S 30 05 <5 135 <1 11 85 29 169 005 <10 0.82 225 <2 0.19 22 260 <2 <5 3 <10 32 014 55 <10 4 23 2

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3
at 95¢ for 2 hours and diluted 1o 26ml with D.1.H20.

Page 1 of 2 Signed: : d,gz/
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02

Sample: Rock

Sample Ag Al
Number ppm %
IR369 <0.2 2.86
IROB1A <0.2 1.04
IROB1R <0.2 0.30
1R464 <02 0.50
IR456 <0.2 141
IR261 <0.2 0.57
1R431 <0.2 1.21
IR440A 3.0 0.01
1R44DR <0.2 0.03
1R187 <0.2 4.48
IR184 <0.2 0.17

¥r ¥' K K x

r

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

A .5 gm sample is digested with 5 mi 3:1 HCI/HNO3
at 95c¢ for 2 hours and diluted to 25m! with D.1.H2G.

Aqua Regia Digestion
As Ba Be Bi Ca Cd Co Cr Cu Fe K La Mg Mn Mo
pem ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm
<5 10 <05 <5 0.33 <1 264 102 1746 10.69 0.02 <10 2.44 665 <2
<5 150 0.5 <5 0.08 <1 64 6 203 036 20 051 160 <2
<5 30 <0.5 <5 0.02 <1 2 130 3 065 009 20 013 100 <2
<5 20 <05 <5 0.02 <1 93 6 128 007 20 020 135 <2
26 180 6.5 <5 047 <1 12 79 Bl  3.56 1.11 10 0.74 225 <2
<5 40 <0.5 <5 <001 <1 3 B2 <1 405 001 10 0.01 5«2
5 190 0.5 <5 0.09 <1 7 65 <1 265 112 10 048 150 <2
35 20 <05 <5 D37 <1 79 305 6159 437 002 <10 0.01 75 <2
10 10 <05 30 243 <1 634 59 3030 >1500 0.01 <10 003 565 <2
<5 30 05 10 556 <1 83 43 <1 >1500 0.03 <10 441 1015 <2
s 10 <0.5 <5 0.03 <1 2 152 7 D72 004 10 002 45 <2
Page 2 of 2

Na
%

0.02
0.02
.03
0.02
0.03

0.03
0.02
0.03
0.01
0.0t

0.04

ReportNo : 2V0321 RJ

Date Sep-12-02

Ne P Pb Sb S¢ Sn S Ti OV W ¥ Zn Ir
ppm ppm ppm pem ppm ppm ppm % ppm ppm ppm ppm pem
987 240 16 5 3 <10 <1 010 72 <10 152 8
19 430 & <5 1 <1@ <t 003 15 <10 8 22 2
7 13 4 <5 <10 1001 & <10 3 8 3
10 150 10 <5 <1d 1 o0 7 <ip 3 19 3
14 600 16 <5 <10 7 018 28 <10 9 2 5
9 120 & <5 2 o<l <1 002 36 <10 <1 4 4
19 240 4 <5 1 <10 <1 017 20 <10 11 24 3
117 1% S8 5 <t <10 & <001 4 <10 <1 211 3
833 360 64 10 <1 <10 <1 =<0.01 39 <10 <1 23 24
42 420 26 5 5 <10 9 001 156 <1D 2 67 18
9 100 & 5 1 <10 2 <0.01 2 <10 1 7 2

Signed: ﬁZA
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Toklat Resources Inc.
Attention: T, Termuende

Project: IR02

Sample

Sample
Number

IR156A *
IR158 *
IRL5GB
IR145A *

IR153 *

IR149C *
IR150 *
IR155 *
IR269 *
IR278 *

1R275
iR280
1R259
IR276 *
1R321

IR483
IR258
IR143A
IR218 *
IR243

IR0O50
IR383
IR78A
IR78B
IR258

IR223
1RO75
iR331
1R369
IR0D81A

:Rock

Si0,
%

48.38
4.64
44.82

44,42
13.32

258.56
B.00
45.49
18.57
B.56

61.14
75.00
75.07
47.37
88.80

46.04
61.04
83.07
35.76
65.54

79.68
66.98
49.79
46.88
47.94

35.18
48,75
50.13
43,11
63.47

i)

2.03
0.20

noAas
[ L

2.62
2.34

2.73
0.6
0.49
16.76
2.81

1.08
2.39
0.10
191
0.31

1.58
9,14
4.88
7.37
14,83

9.00
18.58
15.62
16.97
18.55

14.64
i3.81
14.38
12.45
15.07

Alzog F8203
G/ 0/0

r I
Ca0 MgO Na
% Y% %

4531 0.04  1.04 0.23
91.65 0.01 <D.01 0.01
50.35 001 0.8 0.01
57.51 0.03  0.57 0.42
§0.41 002 D38 0.56
6299 0.05 072 024
81,65 0.02 0.5 0.04
5513 002 0.01 0.05
5543 0.21  4.63 1.52
84.65 0.05 134 0.02
2531 0.02  0.43 0.01
17.76 003 0.3 0.52
2271 Q.01 <0.01 0.01
48.49 0.03  0.34 0.03

5,86 005 002 0.05
50.38 0.03  0.04 0.76
22.01 G.O5 0,02 5.05

7.75 0.05 0.08 2.39
50.79 0.06  0.03 4.26

7.83 009 179 646

3.52 009 190  3.85

072 033 037 1151
1041 1001  7.95 1.49
1435 117 9,10 2.72
1436 014 6,65 5.05
13,23 015 7216 3.50
1528 942 544 2.34
10,08 11.71  8.63 1.79
1593 779  6&.57 0.75

395 0136  1.31 2.07

0.35

0.11
0.09

0.47
0,17

0.56
0.17
0.10
1.66
0.20

0.20
0.29
0.0t
0.30
0.04

0.39
1.36
0.21
0.66
0.59

0.27
0.66
0.74
0.85
1.14

0.74
1.51
0.64
0.42
0.62

r ¥© r
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604) 327-3436 Fax: (604) 527-3423

ICP Whole Rock Assay

Lithinvm Metaborate Fusion

0 TiO, KO MnO PO, LGOI Ba Sr Zr  Se
o % % % 9

Yo %

0.04 001 009 219 S0 60 50 15
0.0z <001 9014 02 20 60 50 20
0.01 <001 005 358 S0 <10 30 1D

0.16 «<0,01 0.09 331 940 5Q 50 15
0.05 <0.601 £.06 2.18 50 <10 o0 15

0.24 <9.01 0.12 3.13 220 20 70 15
0.16 <40.01 0.07 2.37 100 10 60 15
0.06 0.01 0.07 1.67 70 30 30 10
0.54 0.03 0.19 5.72 40 10 150 20
0.01 <0.01 0.i0 1.47 70 40 100 25

0.09 <0.01 0.04 6.35 40 <10 30 5
Q.20 4.01 0.04 2.24 130 <10 40 5
<0.01 <001 0.03 0.63 110 10 10 <5
.22  <G,01 0.10 0.77 50 10 40 i0
<0.01 <001 <0.01 0.30 19 <10 30 <5

0.02 <0.01 0.06 0.23 10 10 130 15
0.05 <0.01 0.05 0.85 70 30 110 20
0.02 <«<0.01 <0.01 0.89 70 20 240 5
0.09 <0.01 0.06 0.45 30 <10 80 15
0.32 0.01 0.07 1.85 60 70 210 10

0.16 0,02 <001 1.18 60 40 260 5
0.05 0.02 <0.01 0.40 30 20 440 10
0.43 0,17 0.07 3.06 100 235G 50 35
1.79 0,18 0.09 5.19% 390 76 60 40
0.50 0.123 0.13 4.71 100 60 60 40

Q.17 0.10 0.07 4,44 40 120 50 40
.09 ©.20 .18 2,25 30 230 80 50
0.33 c.18 .10 1.76 70 150 40 50
0.27 .16 .07 7.89 40 120 40 40
4.36 0.04 0.08 2.28 1450 30 290 15

* Incomplete fusion. Sample matrix not compatible with this analysis type.

Sample is fused with Lithium metaborate

and dissolved in dilute HNO3.

Page 1 of 2

ReportNo : 2V0321 RL
Date Sep-12-02
Y Be Co Cr Cu Ni v Zn Rb Nb  Total
ppm  ppm  ppm  ppm  ppm ppm ppm ppm  ppm  ppm  ppm  ppm  ppm - ppm %
10 <5 a0 260 <5 80 315 15 <100 30 99.80
<5 <5 <5 45 <5 40 630 <5 <100 <10 97.07
<5 <5 75 175 <5 60 270 5 300 <10  99.68
25 <5 55 220 <5 B0 445 30 200 <10 109.81
10 <5 15 40 <5 115 520 5 600 10 99.62
5 <5 30 160 <5 95 440 20 300 <10 100.88
5 <5 35 55 <5 75 490 10 300 <10 93.60
5 <5 30 115 <5 55 290 5 400 10 103.20
20 5 115 335 20 eD 460 320 700 30 99.55
5 <5 25 20 <5 B0 660 <5 400 <10 99.34
5 <5 95 210 <5 30 140 5 300 <10 9875
5 <5 55 245 <5 50 145 <5 200 <10 99.20
<5 <5 5 245 <5 20 135 <5 100 <10 98.64
5 <5 20 125 <5 65 415 40 500 20 99.70
5 <5 0 275 <5 45 85 5 200 50 99.52
<5 <5 20 170 <5 25 725 15 100 230 99.87
50 <5 25 390 <5 40 290 15 300 10 99.74
35 <5 5 280 <5 20 30 10 200 40  99.45
10 <5 15 145 5 60 760 25 800 270 99.80
45 <5 20 110 <5 40 125 75 400 40 99.50
20 <5 20 160 <5 50 55 30 600 40 99.80
10 5 15 105 <5 20 40 5 300 110 99.75
15 <5 40 475 50 120 260 130 <100 10 99.89
15 5 20 510 <§ 110 295 125 100 10 99.48
10 5 40 280 5 175 260 55 <100 <10  99.40
15 <5 15 610 5 85 235 105 <100 <10  59.50
25 5 55 60 120 70 470 130 <100 <10 9$9.42
15 <5 25 405 30 85 280 70 <100 <10  99.85
10 <5 250 185 1005 235 220 70 <100 <10  99.62
30 5 15 95 <8 30 85 25 200 10 93.62
Signed;

Vit
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Toklat Resources Inc.
Attention: T. Termuende

Project: IRO2

Sample: Rock

Sample Si0;  ALD;
Number % %
IR031B 79.56 9.93
IR464 85.62 .46
fR456 66.02 15.35
iR261 83.19  4.96
1R431 66.80  16.78
TR440A 90.43 0.05
IR440B 35.84 0.08
1R187 1710 1233

[R184 85.65 7.66

B | 4 r*™ - nx
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604)327-3436 Fax: (604) 327-3423

ICP Whole Rock Assay

T 34laar 4
Lithium Metaborate Fusion

Fe,0, Ga0 MgQ Na,0O TiO, KO MnO P,Q: LOI Ba S  Zr  Sc
% % % % % % % % % ppm ppm ppm ppm  ppm ppMt ppm PPM ppm ppm ppm ppm ppm ppm

0.01
1.83
5.18
6.61
4.29

5.97
45.95
41.66

1.03

0.05
0.09
1,75
0.03
0.42

0.57
4.32
9.53
0.08

0.22
0.40
i.48
0.01
1.10

<0.01
0.G2
7.97
0.05

2.66 0.33 4.70 0.02 G.01 0.54 870 20 300
2.18 0.33 0.76 0.02 6.01 0.75 200 70 380
2.59 .60 3.86 0.03 C.12 251 1% 0

2.06 0.21 0.07 <0.01 <0.01 1.36 50 30 250
2.40 0.66 5.24 G.03 0.03 1.82 1260 70 200 15

W
-
)

[

[T Y, BV ]

0.04 <0.01 0.03 0.61  <0.01 2.10 20 20 =10 <5
<0.01 <061 <0.01 0.09 0.04 12.85 10 20 10 <5
.01 0.44 0.88 0.15 .09 9.40 80 50 160 15
3.79 0.25 0.42 0.61  <0.01 0.50 50 70 190 S

* Incomplete fusion. Sample matrix not compatible with this analysis type.

Sample is fused with Lithiem metaborate

and dissolved in dilute HNO3.

Page2of2

Report No : 2V0321 RL
Date Sep-12-02
Y Be Co Cr Cu Ni \' Zn Rb Nb  Total
%
30 <5 10 150 5 5 15 5 400 19 99,10
30 <5 15 120 5 15 an 20 300 10 98.58
as g 25 120 R0 30 70 20 500 10 99,87
10 <5 110 <5 20 55 5 300 20 98,59
40 5 20 100 <5 25 30 40  soo 30 99.81
<5 <5 80 330 3225 70 5 200 200 10 99.63
<5 <5 415 130 1265 320 a0 20 200 <10 99.42
10 <5 130 55 <5 110 270 80 300 20 99,70
30 <5 15 220 15 30 20 15 200 10 99.54
Signed: %
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‘ Assayers Canada

Toklat Resources Inc. 8282 Sherbrooke St., Vancouver, B.C., V5X 4R6 Report No : 2V0321 LJ
Attention: T. Termuende Tel: (604) 327-3436 Fax: (604) 327-3423 Date ;o Sep-12-02
Project: IR02

Sample: Silt MULTI-ELEMENT ICP ANALYSIS

Agqua Regia Digestion

Sample Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc Sn S Ti v W Y Zn Zr
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm %  ppm ppm ppm ppm ppm
IRICO25-01 <62 1.45 <5 140 05 <5 D28 <1 21 54 41 413 0310 20 074 B25 <2 003 33 530 30 <5 3 <10 27 009 70 <10 8§ 67 3
IRICO2S-02 <02 088 <5 40 05 <5 020 <1 11 26 30 250 004 10 048 345 <2 0.03 20 250 16 <5 2 <10 5 0.0B 42 <10 4 58 2

A 5 gm sample is digested with 5 ml 3:1 HCVHNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

Page 1 of 1 Signed: %
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02
Sample: Soil

Sample
Number

IRLOBN 4+ 75W
IRLOBN 5+00W
IRLOBN 5+25W
IRLOBN 5+50W
IRLOBN 5+75W

IRLOBN &-+00W
IRLOBN 6+25W
IRLGBN 6+50W
IRLOSN 6+75W
IRLDEN 7+00W

[RLOBM 7425W
[RLOEN 7+50W
IRLOBN 7+75W
[RLOBN 8+00W
IRLOBN 8+25W

IRLOBN 8+50W
IRLOSN 8475w
IRLOBN 5+00W
IRLOBN 9+ 25W
IRLOBN 5+50wW

IRLGBN 9+75W
IRLGEN 10+00W
IRLO7N 7-+25W
IRLO7N 7+50W
IRLO7N 7+75W

[RLO7N 8§+00W
IRLO7N 8+25W
IRLO7N B+50W
IRLO7N 8+ 75W
IRLO7N 9+00W

Ag
ppm

<0.2
<0.2
<02
<0.2
<0.2

<@.2
0.2
<0.2
<0.2
0.2

<0.2
<0.2

0.2
<0.2
<0.2

<0.2
<.2
<0.2
<0.2
<0.2

<02
<0.2
<0.2
«0.2
<0.2

<0.2
<(.2
<0.2
<0.2
<0.2

Al
Y

3.42
3.26

o Ao
d.24

4.55
4,42

3.54
2.46
2.04
1.16
4.39

4.20
4.78
4.67
4.52
6.28

5.72
5.42
2.54
1.33
1.16

2.94
4.04
.14
3.59
2.85

3.74
3.84
3.58
2.04
3.40

¥ K-

As Ba Be Bi

ppm ppm ppm ppm
5 506 0.5 <5
5 80 0.5 <5
5 70 2.5 =5
5 6 0.5 5
<5 20 0.5 5
S 60 0.5 <5
5 60 0.5 <5
<5 80 0.5 <5
<5 60 0.5 <5
5 60 0.5 <5
5 60 0.5 <5
5 50 0.5 <5
<5 50 0.5 <5
5 50 0.5 <5
<5 50 0.5 <5
<5 50 0.5 <5
<5 60 0.5 <5
<5 90 Q.5 <5
<5 40 0.5 <5
S 30 0sS <5
<5 50 0.5 <5
<5 &0 1.0 <5
<5 70 0.5 <5
<5 70 0.5 <h
<5 50 0.5 <5
<5 70 0.5 <5
<5 76 Q.5 <5
<5 g 0.5 <5
<5 8¢ 0.5 <5
<5 70 a.5 <5

Ca
%

8.0z
0.02

nn3

0,02
0.03

0.03
0.02
0.02
0.03
0.02

0.02
0.02
0.02
0.02
0.02

0.02
Q.02
0.05
0.05
0.03

0.05
0.04
0.05
0.04
0.03

0.07
0.05
0,02
0.05
0.06

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3
at 95c¢ for 2 hours and diluted to 25ml with D.1.H20.
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Assayers Canada

¥

8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm ppm ppm  ppm
<1 8 21 28
<1 9 19 27
<l [ 17 15
< & 18 15
<1 7 20 17
<1 6 20 16
<1 6 16 17
<1 8 15 17
<1 7 11 12
<1 4 11 15
<l 4 15 16
<1 5 17 22
<1 5 11 14
<1 5 17 14
<1 5 17 14
<1 5 14 15
<i & 14 18
<1 8 12 iB
<1 6 11 30
<1 3 11 io
<1 6 11 15
<1 7 22 16
<1 15 14 45
<1 11 13 25
<1 10 12 25
<1 11 12 25
<1 13 13 23
<1 iy 12 25
<i 13 12 34
<1 10 11 28

Fe

4,55
4.16
4.37
3.37
3.22

4.74
3.61
4.15
3.05
2.59

3.16
3.21
2.49
3.47
3.68

3.63
3.37
3.63
4.16
4.34

3.40
2.78
5.21
4.05
4.14

3.57
3.71
3.46
4.12
3.95

K
%

0.07
0.05
0.65
0.05
0.05

0.07
0.05
0.06
2.06
0.04

0.05
0.05
0.04
0.05
0.04

0.05
0.04
0.05
0.05
0.05

0.05
0.05
0.05
0.05
0.08

6.05
G.05
0.05
0.Ga
0.G6s

La
ppm

10
10
10
10

10
10
10
10
10

10
10
10
10
<10

<10
<10
<10
ic
10

10
10 0.36
10
10
<10

<10
<10
<10

<i0

Page 1 of 16

28G

145
170
300

235
280
175
445

a5

115
235
170
205
145

195
200
800
210

90

420
275
470
325
260

435
258G
655
2075
280

Mo
ppm

<Z
<2
<2
el
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<z
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

Na
%

0.01
0.01
0.02
0.01
0.02

0.02
0.01
0.01
0.01
0.02

0.02
0.01
0.02
.02
0.02

0.02
0.G2
0.02
0.01
0.01

0.02
0.02
0.01
0.02
.01

0.01
.01
0.02
0.01
0.01

'n ' - ._..
Ni P Pb Sb Sc
PPM ppm ppm ppm ppm

18 980 8 <5 4

16 690 20 <5 4

i3 610 14 <5 3

13 B850 8 <5 3

15 730 10 <5 3

14 870 20 <5 2

12 410 40 <5 2

15 580 26 <5 2

10 590 20 <5 1

8 550 5 <5 3

11 570 12 <5 2

11 850 16 <5 2

7 600 4 <5 3

10 630 10 <5 2

8 670 6 <5 3

g 1000 10 <5 3

10 720 8 <5 4

10 &80 14 <5 3

12 1100 12 <5 2

8 890 16 <5 1

8 1220 14 <5 2

15 1050 10 <5 3

27 56D 1 <5 g

18 518 & <5 5

17 530 10 <5 5

18 640 10 <5 4

17 600 8 <5 5

18 660 10 <5 4

19 400 14 <5 5

15 520 12 <5 4

Signed:

Sn  Sr
ppmt ppm
<10 <1
<10 <1
<10 <1
<10 <1
<10 <1
<10 <1
<10 <1
<10 <1
<10 2
<10 <1
<10 <1l
<10 <31
<10 <1
<10 <1
<10 <1
<10 <1
<10 <1
<10 Z
<10 <1
<10 <1
<10 1
<10 1
<10 <1
<10 <1
<10 <1
<10 <1
<14 <1
<10 <1
<10 <1
<10 <1

Report No

Date
Ti vV
% ppm
012 71
010 71
012 60
0.11 45
0.12 47
0.15 59
0.2 54
0.12 63
013 52
011 38
010 40
010 39
0.14 40
0.12 46
0.14 43
015 43
0.14 53
0.14 80
0.09 116
0.08 64
0.13 55
0.16 51
0.09 133
0.14 94
012 97
012 78
013 8z
614 74
G.12 108
0.13 96

4

: 2V0321 SJ
: Sep-12-02

W Y ZIn Zr

PPM pPpmM ppm ppm
<10 3 72 18
<10 2 &7 12
<10 2 53 17
<10 3 G4 29
<10 3 87 30
<10 3 62 28
<10 2 92 12
<10 4 105 8
<10 1 35 3
<1 3 43 45
<10 2 49 25
<10 2 55 30
<10 3 32 49
<10 3 41 29
< 3 I3 58
<10 2 32 45
<10 2 48 40
<10 1 48 9
<10 1 45 3
<10 1 38 4
<10 1 44 12
<10 3 49 24
<10 3 9% 6
<10 3 85 15
<10 1 76 11
<10 2 79 15
<10 2 79 1
<10 3 B2 17
<10 3 76 5
<10 3 77 15

/A



Toklat Resources Inc.

Attention: T. Termuende

Project: IR02

Sample: Soil

Sample Ag Al As Ba Be Bi
Number ppmi % ppm ppm ppm ppm
IRLDZN 0+25W <0.2 3.24 <5 7D 0.5 <5
RLO7N 9+50W <02 240 <5 60 05 <5
IRLOTN 9+75W <0.2 314 <5 60 05 <5
IRLO7N 104+-00W <0.2 2.88 5 a0 G.5 <5
IRLO7N 10+25W 02 3291 5 90 1.0 <5
IRLOZN 10+350W <0.2 3.14 5 70 0.5 <h
IRLOZ7N 10+75W <02 371 E 80 0.5 <5
TRLO7N 11+00W <0.2 3.59 5 70 05 <5
IRLO7N 11+25W <0.2 1.46 10 40 0.5 <b
IRLO7N 11450W <0.2 1.67 5 60 0.5 <5
IRLOTN 11+75W <02 329 <5 70 05 <5
IRLO7N 12+00W <02 303 <5 70 05 <5
IRLO7N 12+425W 0.2 345 5 78 05 <5
TRLO7N 12+50W 0.2 3.19 5 80 05 <5
IRLO7N 12475W 0.2 240 5 70 0.5 <5
TRLO7N 13-+00W <02 1.22 5 40 05 <5
IRLO7N 13+25W <0.2 3.83 5 50 05 <5
IRLOTN 13+50W <0.2 316 10 50 0.5 <5
IRLO7N 13+75W <0.2 4.79 5 60 05 <5
IRLO7H 14-+00W <0.2 473 10 50 0.5 <5
IRLO7N 14+ 25W 0.2 4.90 5 70 05 <5
IRLO7N 14+50W <0.2 2.88 5 76 05 <5
TRLO7N 14+75W <02 3.90 5 60 05 <5
IRLO7N 15+00W 0.2 2.93 5 60 05 <5
IRLOSN 3+75E <02 243 <5 120 1.0 <5
IRLOSN 44-G0E <0.2 2.B4 <5 1) 1.0 <5
IRLOSN 4425 <02 266 <5 BD 1.0 <5
IRLOSN 4+50E <02 242 <5 B0 1.0 <5
IRLOSN 4+75€ <0.2 160 <5 110 05 <5
IRLOSN 5+C0E <02 1.84 <5 80 1.0 <5

Ca
%

0.04
0.03
0.02
0.02
0.03

0.02
0.83
0.02
0.02
0.02

0.02
0.02
0.43
0.03
0.02

.02
0.02
0.02
0.02
0.02

003
0.02
0.02
0.03
0.18

0.17
0.17
0.16
0.15
0.16

A .5 gm sample is digested with 5 mi 3:1 HCIYHNO3
at 95¢ for 2 hours and diluied to 25ml with D.1.H20.

y

¥
Assayers Canada

8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm ppm ppm ppm
<1 i9 10 70
<1 13 9 34
<1 [ 10 16
<1 5 12 14
<1 8 11 20
<1 8 14 16
<1 g 14 17
<1 6 12 15
<1 S 16 12
<1 1} 12 11
<1 5 16 10
<3 7 13 15
<1 6 12 14
<1 9 12 18
<1 6 16 14
<l 7 13 18
<l 6 16 22
<1 6 15 i7
<1 G i6 19
<1 5 17 19
<1 4 13 15
<1 4 i4 9
<1 5 13 10
<1 6 i3 17
<1 20 30 81
<1 24 31 75
<1 12 22 21
<1 15 28 42
<1 11 21 23
<1 i4 25 41

Fe

6.48
4.46
2.95
2.89
2.86

3.15
3.09
2.91
4.21
2.84

3.36
3.12
2.80
2.94
3.65%

2.71
3.65
3.77
3.06
2.98

3.1z2
4.43
3.46
3.78
4.92

4.12
3.66
3.97
3.74
4.11

Aqua Regia Digestion

K
%

0.05
0.05
0.05
0.05
0.05

0.06
0.06
0.65
0.05
0.05

0.05
0.06
0.05
0.06
0.05

6.04
0.06
0.06
4.06
0.06

0.05
0.05
0.06
0.06
0.06

0.07
0.05
0.05
0.05
0.05

La Mg
ppm %

e 1.46
10 D.89
10 0.26
10 0.31
10 0.38

10 0.37
10 0.3
10 0.25
10 0.31
10 0.28

10 0.26
10 0.25
10 G.22
10 0.25
10 0.33

10 0.38
10 0.25
10 0.25
16 4.23
10 0.23

10 017
10 0.19
10 0.21
10 0,27
10 0.93

10 0.4
10 0,48
10 0.63
10 0.47
10 0.63
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Mn
ppm

190
300
125
120
365

110
235
185
270
220

425
190

335
165

135

95
150
185

1110
265
330
475
320

Mo
ppm

<2
<2
<Z
<2
<2

<2
<2
<2
<2
<2

<2
<2

2
<2
<?

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
«<Z
<2

Na
%

0.01
0.01
0.02
.01

0.02

0,01
0.61
001
0.01
0.01

0.1
0.01
4,01
0.02
0.01

0.01
0.02
.01
.02
0,01

0.02
0.02
.02
0.01
0.02

Q.02
0.02
0.02
0.02
0.01

Report No : 2V0321 SJ
Date : Sep-12-02
Ni P Pb Sb S¢ Sn Sr Ti vV W Y Zn Zr

ppm ppm ppm ppm ppm ppm ppm %  ppm ppm ppm ppm ppm
23 480 10 <5 13 <10 <1 0.6 205 <iD 4 g7 8
16 530 12 <5 7 <10 <1 0.09 122 <10 2 68 7
S 536 18 <5 3 <10 <1 012 53 «10 z 55 71
12 600 14 2 <id <1 006 42 <10 59 1z
14 570 14 3 <10 <t 009 48 <10 4 70 29
11 610 16 <5 2 <10 <1 010 48 <10 : 71N
@ 780 18 <5 3 <10 <1 810 46 <10 3 68 18
11 530 20 <5 3 <10 <! 0,10 48 <10 3 61 23
12 1050 28 5 2 <10 <1 005 50 <10 1 74 4

12 356 32 <5 2 <10 <1 006 38 <10 2 60
11 410 16 <5 2 <10 <1 010 46 <10 2 47
11 510 14 <5 2 <10 <1 011 46 <10 2 s 21
11 580 14 <5 2 <10 1 010 38 <10 2 8L 17
13 640 22 <5 2 <10 <1 0.4 44 <10 4 77 19
13 570 28 <5 2 <10 <1 007 44 <10 2 86 8
14 520 14 <5 1 <10 <1 0.04 35 <10 2 4 2
13 840 18 <5 3 <10 <1 0.3 47 <10 5 56 27
12 960 28 <5 2 <10 <1 011 45 <i0 3 60 17
12 918 12 <5 3 <10 <1 011 39 <10 170 30
11 870 12 <5 2 <10 <1 008 33 <10 : 49 27
9 800 14 <5 2 <10 <1 009 38 <10 2 45 23
9 640 18 <5 1 <210 <t 0.3 57 <10 1 3% 24
10 1020 12 <5 2 <10 <1 011 45 <10 2 a6 24
13 840 38 <5 2 <10 <1 010 46 <10 1 61 9
3 600 32 <5 4 <10 <1 023 114 <10 3 104 9
24 790 30 <5 4 <10 3 020 90 <10 10 87 10
19 860 18 <5 3 <10 4 018 71 <1D 4 77 13
23 340 16 <5 3 <10 4 022 82 <10 7 69 15
18 750 16 <5 2 <10 3 017 68 <10 2 74 6
23 820 16 <5 3 <10 3 018 76 <10 a 78 a

Signed: /o

¥
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Toklat Resources Inec.
Attention: T. Termuende

Project: IR02
Sample: Soil

Sample
Number

IRLOSHN E+25E
ERLOSN 5+50E
IRLOSN 5+75E
IRLOSN 6+00E
IRLOSN 6+425E

IRLGSN 6+ 50C
TRLOSN 6+75E
IRLO5N 7+00E
IRLOSN 7+25E
IRLOSN 7+50E

IRLOSN 7+75E
IRLOSN 8+00E
IRLO5SN 8+25E
IRLO5N 8+50E
IRIO5N 8+75E

IRLOSN §+GOE
IRLOSAN 0+00C
TRLOSAN 0+25W
IRLOSAN 0+50W
IRLOSAN 0+75W

IRLOSAN 1+00W
IRLOSAN 14-25W
IRLOSAN 1+50W
IRLOSAN 1+75W
IRLOSAN 2+00W

IRLOSAN 2+25W
IRLOSAN 2+50W
IRLOSAN 2+475W
IRLOSAN 3+00W
IRLOSAN 3+25W

Ag

ppm

<0.2
<0.2
<0.2
<0.2
<0.2

<{).2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<D.2
<0.2
<0.2

<(.2
<0.2
<0.2
<0.2
<0.2

«<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

Al
%

1.94
2.01
2.20
2.09
1.95

1.81
1.61
2.29
1.81
1.98

1.86
1.21
2.38
2.33
2.18

1.76
2.65
1.53
3.88
3.38

4.95
4.76
3.09
4.61
3.93

3.63
3.95
2.80
3.82
3.30

"‘ " ."' ®
As Ba Be Bi

ppm  ppm  ppm  ppm
<5 80 0.5 <5
<5 80 1.0 <5
<5 70 1.0 <5
<5 80 1.0 <5
<5 80 1.0 <5
<5 0 0.5 <5
<5 150 0.5 <5
<5 9 0.5 <5
<5 80 0.5 <5
<5 700 0.5 <5
<5 70 0.5 <5
<5 160 0.5 <5
<5 150 1.0 <h
<5 160 0.5 <5
<5 S0 0.5 <5
5 100 0.5 <5
10 60 0.5 <5
20 100 0.5 <5
5 90 1.0 <5
<5 100 a.5 <5
5 a¢ 0.5 <5
5 180 1.0 <5
5 136 0.5 <5
<5 60 0.5 <5
5 60 0.5 <5
<5 80 0.5 <5
<5 &0 0.5 <5
<5 70 0.5 <5
5 70 Q0.5 <5
<5 70 05 <5

Ca
%

0.22
0.29
0.16
0.19
0.33

0.24
0.57
0.57
0.32
0.20

0.10
0.24
0.22
0.13
0.18

a.15
0.03
0.05
0.03
0.08

0.03
0.03
0.03
0.07
0.02

0.65
0.04
0.03
0.04
0.04

A .5 gm sample is digested with 5 ml 3;1 HCYHNO3
- at 95¢ for 2 hours and diluted to 25mi with D.1.H20.
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Assayers Canada
8282 Sherbrooke St., Vancouver, B.C,, V3X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

t‘" v

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm ppm ppm  ppm
<1 18 27 50
<1 16 29 60
<1 13 21 51
<1 14 22 42
<1 17 26 64
<1 16 35 45
<1 17 40 a7
<1 19 57 &6
<1 19 50 58
<t 17 63 46
<1 16 39 31
<1 13 2% 23
<1 17 22 26
<1 20 32 44
<1 20 37 45
<1 17 38 37
<1 6 24 19
<1 g 18 32
<1 g 27 23
<1 g 56 31
<t 65 20 18
<1 12 23 24
<1 1t 3 15
<1 5 14 16
<1 5 26 12
<1 6 26 12
<1 7 28 14
<1 5 26 14
<1 7 24 20
<1 6 21 15

Fe
%

4.13
3.86
3.93
3.66

3.72

3.51
3.83
4.03
4,29
3.84

3.58
3.27
3.47
4,431
4.50

445
4.53
431
3.65
5.33

5.2%
3.30
4.1%
2.62
4.46

4.33
4.88
5.19
4.10
5.07

K
%

0.06
0.05
¢.03
.05
0.06

0.05
0.14
0.08
0.07
0.09

0.06
2.07
0.07
.09
0.10

0.5
0.06
0.10
0.07
.07

0.07
0.06
0.06
0.05
0.06

0.05
0.06
0.06
.06
0.06

La
ppm

Mg
%
10 0.73
0.76
0.51
0.49
0.51

10
10
10
10
20

0.60
.60
D.B3
0.74
113

10
10
10
10
10

0.59
0.48
0.39
0.72
0.76

10
10
20
10
30

Q.67
0.31
0.30
0.34
0.41

10
20
20
10
i0

0.29
G.34
0.38
G.18
0.35

10
i0
20
10
10

0.35
0.40
0.39
0.28
0.28
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Aqua Regiu Digestion

Mn
ppm

475
1505
1390

845

605

380
1080
745
940
495

603
160
1435
340
€55

340
420
1230
200

290
245
250
345
250

Mo
ppm

<2
<2
<2z
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

Na
%

0.01
0.02

n oA
U.0g

0.02
0.02

0.02
0.62
0.02
0.01
0.01

0.01
5.01
0.02
0.01
0.01

G.01
0.01
0.01
0.02
0.0z

0.0z
0.02
0.02
0.02
0.01

0.02
0.02
0.01
0.02
0.02

Ni P Pb Sb Sc Sn  Sr

PpPm ppm ppm ppm ppm ppm  ppm
24 820 14 <5 3 <10 5
26 680 16 <5 4 <10 10
15 620 ix 5 3 <10 s
19 720 16 <5 3 <10
23 710 18 <3 2 «<iQ iz
22 470 20 <5 3 <10 8
22 850 20 <5 3 <if 19
30 1050 22 <5 3 <1p 22
27 480 22 <5 4 <10 13
37 320 15 <5 4 <10 &
25 490 18 <5 3 <10 3
15 540 24 <5 2 <1b i2
19 1620 22 <5 2 <10 9
28 200 20 <5 4 <10 3
30 ERD] 26 <5 4  <1i) 0
28 570 80 <5 I <10 6
17 820 22 <5 2 <10 <1
20 1440 50 5 1 <10 2
18 1020 18 <5 3 <10 <]
27 18290 16 <5 3 <19 1
14 1460 18 <5 2 <10 <1
17 94G 10 <5 4 <1p <1
30 1220 14 <5 3 <10 <1
9 1380 8 <5 2 <10 5
13 700 12 <5 3 <10 <1
15 870 14 <5 2 <10 <1
17 1040 i8 <5 2 <ip <1
17 590 16 <5 2 <1D <1
15 1080 14 <5 2 <10 <1
12 900 18 <5 2 <10 <1

Signed:_

S G S
Report Ne : 2V{321 SJ

Date Sep-12-02

n v W Y In Zr
% ppm ppm ppm ppm ppm
0.16 78 <10 a 78 4
0.15 82 <10 8 75 4
020 74 <lo & &3 18
0.16 70 <10 [§] 76 7
0.i2 67 <i0 9 84 4
0.15 79 <10 5 72 5
0.14 73 <10 6 S7 4
08 77 <10 13 <D 3
013 8 <10 8 72 4
0.08 65 <10 4 68 3
012 62 <io 4 79 4
0.09 64 < 2 0 2
012 61 <10 2 116 6
0.12 89 <10 3 143 S
0.13 90 <10 4 108 7
o.ta 83 <13 3 141 3
D31 58 <10 3 57 8
0.04 38 <10 3 79 3
0.12 47 <10 4 71 20
005 59 <10 3 63 9
013 60 <10 : sa 25
0.11 43 <10 4 58 22
0.07 45 <10 ER- &
0.12 38 <10 2 44 26
0.03 52 <1g 3 50 17
008 52 <10 1 48 14
011 56 <10 2 56 19
010 58 <10 2 52 &
0.09 49 <10 2 54 11
0.13 61 <1C 1 48 17

T
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Toklat Resources Inc.

Attention: T. Termuende

Project: IRO2

Sample: Soil

Sample Ag Al As Ba Be Bi Ca
Number ppm %  ppm ppm ppm ppm %
IRLOSAN 3+50W <0.2 362 <5 70 0.5 <5 0.04
IRLOSAN 3+75W <0.2 422 <5 80 05 <5 003
IRLOSAN 4+00W <02 341 <5 70 0.5 <5 003
IRLOSAN 4+25W <02 217 <5 90 Q5 <5 003
IRLOSAN 4+50W <0.2 245 <5 100 0.5 <5 0.08
IRLGSAN 4+75W <0.2 1.94 <5 90 0.5 <5 0.04
IRLOSAN 5+00W <02 3.42 5 90 1.0 <5 0.05
IRLOSAN 04258 <0.2 184 5 8 05 <5 p.O7
IRLOSAN 0+50E «0.2 1,98 10 80 1.0 <5 0.04
IRL0O5AN 0+75E <0.2 3.60 10 70 1.0 <5 0,05
JRLOSAN 1+0DE <2 2.07 10 80 0.5 <5 Q.08
IRLOSAN 1+25E <0.2 1.98 20 140 1.0 <5 0.14
IRLOSAN 1+50E «<0.2 2,13 19 110 0.5 <5 0.08
IRLOSAN 1+75E <02 241 10 120 1.0 <5 0.15
IRLOSAN 2400E 0.2 290 <5 110 1.0 <5 0.07
IRLOSAN 2+25E <02 2.84 <5 100 1.0 <5 0.12
TRLOSAN 2+50F <Dz 309 <5 70 1.0 <5 0.08
IRLOBAN 2+75E <0.2 3.64 <5 60 0.5 <5 0.09
IRLOSAN 3+00E 0.2 327 «5 70 1.0 <5 0.09
IRLGSAN 3+25E 0.2 442 5 70 1.0 <5 0.07
IRLOSAN 3+50E 0.2 402 <5 80 1.0 <5 0.04
IRLO5AN 3+75E 0.4 394 «5 70 0.5 <5 0.05
IRLOSAN 4+00E 0.4 4.06 =5 50 1.0 <5 0.05
IRLO4AN D+00 <02 1.88 <5 120 1.0 <5 0.32
IRLO4AN 0+2SE 0.2 215 <5 110 50 <5 0.24
IRLO4AN 0+50E «<0.2 251 <5 120 1.0 <5 0.21
IRLO4AN O+75E 0.2 2.12 <5 110 1.0 <5 0.34
IRLO4AN 1+00E 0.4 220 <5 120 1.0 <5 (.22
[RLO4AN 1+25€ 6.2 1.9z <5 100 1.0 <5 0.28
IRLO4AN 1+50E <02 1.97 <5 90 05 <5 0.11

A .5 gm sample is digested with 5 ml 3:1 HCIYHNO3
at 95¢ for 2 hours and diluted to 25mi with D.|.H20.

Sr

1
<1
<i
<1

3

14
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Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604)327-3423
Aqua Regia Digestion
€d Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc 6n
ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm  ppm
<1 g 18 i8 3.25 40.05 10 0.33 175 <2 0.02 16 740 i2 <5 2 <10
<1 7 19 16 4.13 0.05 10 Q.29 175 <2 0,02 13 680 8 <h 2 <10
<1 7 23 15 402 0.06 10 0.29 i70 <2 0.0Z2 i3 020 id <5 2 <id
<i g 23 23 4,73 0.07 10 0.43 1240 <2 001 18 1910 20 <5 2 =10
<1 1a 25 i8 4.66 0.08 16 0.39 716G <2 0.2 17 920 18 <5 2 <10
<} 7 25 14 496 .08 ¢ 0.37 245 <2 0.01 17 660 22 <5 2 <10
<1 ) 16 28 3.39 Q.08 20 0.26 940 <2 (.02 13 1390 26 <5 2 <10
<1 18 26 24 3.33 0.09 10 0.37 1555 «2 D01 20 980 28 <5 1 <ig
<1 14 25 28 3.06 0.08 20 D40 1160 <2 0.01 22 1190 38 <5 i <10
<l 21 32 34 3.75 009 20 0.52 890 <2 D0.01 30 950 38 <5 2 <10
<1 22 36 34 330 0.09 20 057 2100 <2 0,01 37 880 70 <5 1 <10
<1 26 g4 54 4.12 0.11 20 0.65 2725 «2 0.01 47 1470 122 5 2 <19
<] 23 39 34 4.34 0.10 20 0.60 1305 <2 0.01 34 820 94 <h 3 <10
<1 14 3z 32 4.17 .10 20 0.58 650 <2 0.01 31 1070 56 <5 2 <10
<1 12 24 30 3.96 0.08 10 0.33 665 <2 0.02 18 2530 638 <5 3 <10
<1l 146 29 71 5.21 0.11 10 0.8 645 <2 001 25 1420 38 «5 5 <10
<i 13 33 55 4.52 0.08 <10 0.63 320 <2 0.01 24 810 24 <5 4 <10
<% 14 26 51 4,15 0.06 <10 G.89 355 <2 0.01 24 850 22 <5 4 <10
<1 14 23 44 4,29 0.05 10 0.55 420 <2 0.02 20 680 24 <5 4 <10
<1 2 15 29 3,38 0.05 <10 0.24 385 <2 0.02 13 1179 16 <5 2 <10
<1 7 15 25 3.05 0.04 <10 0.23 140 <2 002 12 640 10 <5 2 <10
<1 9 13 27 2.64 0.04 <10 0.21 900 <2 0.02 11 1130 i <5 2 <1iQ
<1 8 12 22 276 0.05 <10 0.20 170 <2 0.0z i1 500 10 <5 2 <10
<l 12 27 63 3.54 0.05 10 0.49 565 <2 0.02 22 630 22 <5 2 <10
<1 12 25 68 340 0.06 10 0.46 500 <2 0.02 21 610 24 <5 2 <10
<1 18 28 96 3.63 0.07 20 046 1170 <z 0.02 25 600 28 <5 3 <iD
<1 15 22 93 2.64 0.05 20 0.34 1555 <2 0.02 22 1040 24 <5 1 <10
<] 11 21 91 3.5 0.05 10 0.30 335 <2 0.02 19 340 32 <5 3 <10
<1 16 22z 53 342 0.G7 10 (.34 815 <2 Q.02 18 500 32 <5 2 <ig
<1 8 21 37 342 o0.08 10 .32 240 <2 (.02 17 310 26 <5 2 <10
Page 4 of 16 Signed:

K [ § | &
ReportNo : 2V0321 SJ
Date T Sep-12-02

Ti \ W Y Zn Zr
% ppm ppm ppm ppm ppm
0.08 38 <10 2 a9 12
012 54 «<i 2 a2 30
0.14 56 <10 2 st 18
010 61 <10 2 7 5
611 62 <10 2 sl 5
045 71 <10 2 s¢ 8
0.13 48 <10 s 72 10
009 44 <10 1 g 4
0.07 38 <10 5 90 3
.10 48 <10 9 114 (3
0.86 46 <10 6 154 2
006 51 <10 7 205 3
0.08 53 <10 4 164 3
.11 54 <10 3 163 5
G.20 65 <10 2 152 i4
0.19 114 <1Q 3 136 19
020 95 <10 2 9 35
0.18 82 <10 2 a9z 18
0.21 89 <10 3 51 27
0.18 53 <10 31 9 29
016 51 <ig 2 58 5o
0.17 44 <10 3 87 25
0.17 48 <10 3 78 62
0.10 58 <10 10 69 4
0.10 56 <10 10 & 4
013 61 <10 i1 81 6
0.06 43 <10 16 59 2
0.15 53 <10 11 53 14
012 54 <ig 13 57 6
0.14 53 <i0 7 58 14
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Assayers Canada

Toklat Resources Inc. _ 8282 Sherbrooke St., Vancouver, B.C., V5X 4R6 Report No : 2V(321 8J ;
Attention: T. Termuende Tel: (604) 327-3436 Fax: (604) 327-3423 Date 1 Sep-12-02 |
Project: IR02

Sample: Soil MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digestion

Sample Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe K la Mg Mn Mo Na Ni P Pb 8 Sc Sn Sr Ti V W Y Zn  Zr
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm %  ppm ppm ppm ppm  ppm
IRLO4AN 3+75E <D.2 1,72 5 80 0.5 <5 0.19 <1 5 15 23 292 (.04 10 Q.17 80 <2 0.01 9 260 20 <5 2 <10 4  0.09 48 <ih 3 41 8
IRLO4AN 2+00E 0.2 23S 5 80 1.0 <5 Q04 <1 6 15 17 265 0.05 10 0.18 135 <2 0,01 11 500 1 <5 2 <10 <1 009 32 <10 3 3a 23
IRLO4AN 2+25E «0.2 1,97 10 100 0.5 <5 90.06 <1 6 33 15 392 0.05 10 0.39 168 <2 0,01 i6 320 26 <5 2 =10 <1 0.65 53 <1iQ 2 7?7 c
IRLOAAN 2+ 50E 0.6 2.38 10 130 0.5 <5 0.08 <1 3] 23 16 4.23 0.06 20 0.21 300 <2 001 13 520 34 5 1 <10 <1 0.04 40 <10 2 185 7
IRLOGAN Q+25W <0.2 1.94 5 130 1.0 <5 .30 <1 14 28 &8 3.36 0.06 10 0.48 870 <2 Q.01 22 980 26 <5 2 <10 10 Q.08 51 <i0 10 78 3 '
1
!
[RLO4AN O+50W <02 171 5 130 0.5 <5 014 <1 11 22 33 3.24 0.04 10 0.37 2950 <2 001 15 450 20 <5 2 <10 4 0.0 48 <10 5 72 q i
IRLO4AN O+75W <0.2 1.69 <5 130 1.0 <5 0,13 <1 24 23 83 292 0.05 10 0.33 825 <2 001 15 720 18 <5 2 <10 5 0.10 49 <10 7 58 3
iRLO4AN 1+00W «0.2 1.26 <5 340 0.5 <5 Q.18 <1 9 29 24 3,39 0.06 10 0.50 210 <2 0.01 17 450 i3 <5 2 <10 &6 013 652 <10 3 5% 4 :
IRLO4AN 1+25W <02 214 <5 560 0.5 <5 040 <1 20 28 49 382 0.06 10 0.59 1230 <2 0.02 24 900 22 <5 2 <10 16 0.10 62 <10 10 82 4 |
IRLO4AN 1+50W <{.2 2.00 <5 760 1.0 <5 .30 <1 14 26 55 3.65 0.05 10 0.6 1160 <2 001 21 690 22 <5 3 <10 11 0.11 65 <1} 10 70 4
[RLO4AN 1+75W <0.2 1.67 <5 700 0.5 <5 0.33 <1 17 25 38 332 0.05 10 0.49 860 <2 0.01 19 630 22 <5 2 <10 i3 0.09 62 <10 8 52 3
IRLO4AN 2-+00W <0.2 1.81 <5 670 1.0 <5 0.37 <1 19 23 71 341 0.05 10 0.45 1585 <2 .02 20 730 24 <5 z <10 14 0.09 58 <10 13 53 3 :
IRLO4AN 24 25W <0.2 198 <5 670 1.0 <5 (.33 <i 16 26 67 3.74 G045 16 0,55 1055 <2 0.02 24 &40 24 <5 3 =«<id 12 0.12 B8 <10 14 =14] 5 I
IRLO4AN 2+50W «0.2 1.88 <5 740 1.0 <5 0.44 <i 15 23 100 3.2? 0.05 10 0.49 1520 <2 0.02 25 940 20 <5 2 <10 18 0.07 55 <10 19 53 3 !
IRLO4AN 2+75W <0.2 2.40 <5 RS0 1.0 <5 0.30 <1 14 26 100 3.48 0.05 20 0.57 1030 <2 0.02 28 B1i0 22 <5 2 <10 12 0.08 61 <10 23 57 4 :
[RLO4AN 3+00W <02 1.73 <5 190 0.5 <5 0.16 <1 16 23 48 3.53 004 10 0.62 425 <2 0.0 20 410 14 <5 3 <10 3 D16 71 <10 7 61 4
IRLO4AN 3+ 25W <(.2 1,48 <5 110 0.5 <5 0.14 <1 12 23 24 3,63 0.04 <10 0.83 G615 <z 0.01 19 540 16 <5 2 <10 i 0.15 720 <10 1 75 4
IRLO4AN 3+50W <0.2 1.50 <5 60 0.5 <5 0.11 <i 11 20 19 3.78 0.04 <10 0,51 290 <2 0.01 i7 530 6 <5 2 <10 <1 0.18 75 <10 i 67 7 s
IRLO4AN 3+75W <Q.2 3.22 <5 70 1.0 <5 0.09 <1 15 18 431  3.49 0.05 <10 0.47 400 <2 0.02 17 930 18 <5 3 <10 <1 0.17 70 <10 4 68 25 !
IRLO4AN 4+00W <Q.2 2,46 <h 70 0.5 <5 0.10 <1 16 23 456 538 0.04 <10 0.82 440 <2 0.01 27 800 22 <5 6 <10 <1l (.19 121 <10 i 85 11
IRLOAAN 4+25W <02 2.22 <5 70 0.5 <5 (.08 <1 14 20 50 440 0.04 <10 0.861 3565 <2 .01 23 750 20 <5 4 <10 <1 0.17 109 <10 2 70 11
IRLOGAN 44+ 75W 0.2 3.58 <5 130 1.0 <5 0.10 <1 12 22 43 276 0.04 <30 0.17 810 <2 0.02 15 1980 14 <5 2 <10 4 0.17 44 <10 1102 20 ;
IRLD4AN 5+00W 0.2 4.89 <5 aG 1.0 <5 0.056 <1 15 11 a6 3.35 0.0% <10 0.22 495 <2 0.02 15 1590 24 <5 2 <10 1 0.20 49 <10 2 80 40 i
IRLOGAN 5+25W <3.2 263 <5 80 1.4 <5 Q069 <1 19 22 172 4.64 (.08 <10 0.67 770 <2 001 25 850 M <5 3 <i0 <1 Q.18 89 <i@ Zz 103
IRLO4AN 5+50W <0.2 284 <5 100 1.0 <5 010 <1 28 16 172 4.82 0.20 10 0.79 2550 <2 0.01 26 1430 96 <5 3 <10 <1 0.4 126 <10 5 123 S
IRLGAAN 5+75W <0.2 2.87 <5 110 1.0 <5 0.13 <1 22 15 170 4.59 0.14 10 0.70 1615 <2 0.01 24 1110 38 <5 4 <10 1 0.17 117 <10 5 101 5 I
TRLOGAN 6+00W <0.2 2.61 <5 100 1.0 <5 0,12 <1 24 15 121 5.67 0.14 20 .83 1630 <2 0.01 27 720 26 <5 5 <10 <i 0.24 164 <10 5 123
IRLO4AN G+25W <0.2  2.93 5 70 1.0 <5 012 <1 17 17 95 4.95 .11 10 0.73 805 <2 5,01 24 1330 18 <5 3 <10 <1 0.22 120 <il 3 101 9
IRL04AN 6+50W <0.2 2.67 <5 80 0.5 <5 0.1 <t 13 16 51 4.34 0.08 <10 0.53 485 <2 0.01 17 590 16 <5 3 <10 <1 0.21 a0 <10 2 87 13
IRLO4AN 6+75W <0.2 2.06 <5 70 0.5 <5 0.04 <1 8 15 18 3.92 0.0 <10 0.22 740 <2 002 9 1530 18 <5 2 <10 <1 0.22 92 <10 1 55 8
A 5 gm sample is digested with 5 ml 3:1 HCIfHNO3
at 95¢ for 2 hours and diluted o 25mi with [3.1.H20.
Page 5 of 16 Signed: 4/
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Assayers Canada

"Toklat Resources Inc. 8282 Sherbrooke St., Vancouver, B.C., V5X 4Ré
Attention: T. Termuende Tel: (604)327-3436 Fax: (604) 327-3423
Project: IR02
Sample: Soil MULTI-ELEMENT ICP ANALYSIS

Adqua Regia Digestion

Sample Ag Al As Ba Be Bi Ca € €Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm
IRLO4AN 7400W <0.2 3.09 <5 100 a.5 <5 {.05 <1 12 26 29 3.36 0.05 10 0.37 1310 <z 0.02 15 810 12 <5 3
TRLO4AN 74-25W <0.2 4.69 <5 60 1.0 <5 0.04 <1 10 20 23 264 0.04 <10 0.20 515 <2 {.02 9 630 6 <5 3
IRLO4AN 7+50W <0.2 4.78 <5 70 0.5 <% 0.04 <1 7 50 23 365 Q.05 <10 045 230 <z 0.01 15 G680 16 <5 4
IRLO4AN 7+75W <02 49 <5 60 05 <5 003 <t 6 40 16 5.5 0.06 <10 0.25 180 <z 001 9 660 22 <5 3
IRLO4AN B+00W <0.2 5.08 § Y 1.0 <5 004 <1 12 20 35 333 005 <10 039 580 <2 002 16 710 10 <5 4
IRLOGN 84+75W <0.2 2.62 5 110 0.5 <5 0.08 <1 13 15 18 3.58 0.07 10 0.59 465 <2 0.01 21 G80 14 <5 3
IRLOBN S+00W <0.2 224 5 170 05 <5 012 <1 12 16 22 4909 003 10 0.67 1020 <2 00L 20 520 16 <5 3
IRLOSN 9+25W <0.2 2.38 5 150 05 <5 009 <1 16 20 45 513 008 10 092 2670 <2 00 26 800 18 5 ]
TRLOGN 5+50W <0.2 246 10 160 1.0 <5 007 < 16 44 31 451 008 10 0.8 705 <2 001 36 720 30 <5 4
IRLGEN G+75W <(.2 1.97 5 120 a.5 <5 0.1t <1 16 15 46 4.79 0.G7 10 0.7 930 <2 0.01 21 610 12 <5 5
IRLOGN 10+00W <0.2 226 5 90 0.5 <5 0.07 <1 14 19 35 4.08 0.10 10 0.60 455 <2 0.01 23 1450 10 <5 3
IRLO6N 104-25W <02 2.03 5 100 05 <5 008 <t 16 15 50 450 0.09 10 0.64 560 <2 001 2L 500 10 <5 3
IRLOGN 10450W <02 1.61 5 60 05 <5 005 <l 12 15 3i 457 007 10 0.70 295 <2 0.0i 19 380 14 <5 4
IRLOEN 10+75W <02 251 <5 80 05 <5 006 <1 9 13 15 379 006 10 061 320 <2 0.0¢ 15 290 10 <5 4
IRLOBN 114-C0W <0.2 274 5 110 0.5 <5 0.08 <1 11 14 19 3,53 0.07 10 0.39 845 <2 0.01 18 730 iq <5 3
IRLOGN 11+25W <0.2 2,33 5 130 05 <5 005 <t 12 13 18 365 006 10 048 695 <2 00t 18 460 10 <5 3
IRLOGN 11+50W <0.2 3.24 5 140 1.0 <5 006 <t 13 14 26 3.52 007 10 047 €85 <2 0.0r 22 600 14 <5 a
IRLOEN 114+75W 0.2 241 5 150 0.5 <5 008 <t 12 14 20 379 006 10 057 885 <2 00f 20 650 16 <5 3
IRLOBN 12+00W <0.2 3.15 5 130 1.0 <5 0.06 <1 13 12 24 341 0.06 10 0.55 575 <2 001 22 B20 14 <5 3
IRLOGN 12+25W «<0.2 2,59 5 160 0.5 <5 0.14 <3 12 13 18 3.58 0.08 10 0.60 785 <2 0.01 20 590 12 <5 4
IRLOGN 12+50W <02 239 5 150 05 <5 006 <t 15 16 29 4.42 0.07 10 0.63 1315 <2 001 23 640 22 <5 4
IRLOGN 124 75W 0.2 216 5 160 0.5 <5 005 <1 15 15 34 4.62 007 10 0.89 1125 <2 001 24 10 16 <5 5

_ IRLGGN 134-00W <0.2 2.55 <5 140 0.5 <5 014 <1 15 16 51 5.52 Q.05 19 1.39 710 <2 0.01 28 450 18 <h 8
IRLOGN 13425W <02 245 5 120 05 <5 010 <1 16 16 48 575 0.08 10 1.17 605 <2z 001 26 570 18 <5 7
IRLOGN 13+50W <0.2 248 <5 180 05 <5 014 <1 16 17 52 557 0.07 10 1.46 675 <2 001 29 520 14 <5 6
IRLOBN 13+75W <02 377 <5 %0 1.0 <5 033 <1 21 24 107 680 007 10 213 1015 <2 001 46 590 18 <5 13
IRLOGN 14+00W <0.2 2.82 <5 a0 0.5 <5 0.26 <1 18 18 66 573 0.06 0 1.62 760 <2 0.01 33 440 18 <5 8
IRLOGN 14425W <0.2  2.08 «<h 120 0.5 <5 0.10 <1 14 11 27 4,32 0.07 10 0.74 835 <2 0.01 18 630 16 <5 4
IRLOGN 14+50W <02 238 5 100 05 <5 012 <1 15 12 38 454 0.07 i 0080 100 <2 0.01 19 660 16 <5 6
IRLOGN 14+75W <02 196 <5 80 05 <5 005 <1 10 11 17 3.86 006 10 043 380 <2 001 13 520 16 <5 3

A 5 gm sample is digested with & ml 3:1 HCI/HNO3
at 5¢ for 2 hours and diluted to 25ml with D.1.H20.
Fage 6 of 16 Signed:

lT
Sn S
ppm  ppm
<10 <1
<10 1
<10 <1
<10 <1
<10 <1
<10 2
<10 3
<10 <1
<10 <1
<10 <l
<10 1
<10 <1
<10 <1
<10 <1
<10 2
<il <1
<10 <1
<10 1
<10 1
<10 &6
<10 <1
<10 <1
<10 7
<10 3
- <10 1
<10 10
<10 8
<10 2
<10 3
<13 <1

[ | S §
Report No : 2V0321 SJ
Date 1 Sep-i2-02

Ti v W Y Zn Zr
% ppm ppm ppm ppm ppm
0.18 71 <10 4 69 13
0.17 45 <10 4 52 49
0.14 58 <iQ b 73 41
020 78 <10 2 g1 49
014 57 <10 3 76 38
QL0 £3 <10 2 92 3]
0.08 77 <10 2 B4 4
016 109 <10 5 130 4
011 82 <10 3 103 5
0.08 108 <10 3 a1 3
005 80 <10 2z 5
0.09 90 <10 z 87 4
009  §7 <10 2 66 3
0.03 80 <10 1 59 3
G.11 62 <10 2 100 14
005 &3 <10 2 73 10
012 65 <10 4 83 19
0.07 69 <10 2 111 4
0.09 61 <10 3 a5 12
0.06 70 <10 2 121 5
0.08 8L <10 2 109 4
0.04 105 <10 1 95 3
0.05 135 <10 2 100 4
010 137 <10 4 98 4
009 144 <10 295 4
0.10 180 <10 14 100 5
0.09 152 «i¢ 7 97 4
0.69 110 <10 2 i01 4
009 120 <10 2 106 4
011 79 <10 1 68 5
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02
Sample: Soil

Sample Ag A As Ba Be Bi

Number ppm % ppm ppm ppm ppm
IRLOEN 15+00W <02 175 <5 140 05 <5
IRLOBN 15+25W <0.2 233 <5 80 0.5 <5
IRLOGN 15+50W <0.2 2.87 5 90 85 <5
IRLOGN 15+75W <0.2 3.02 S 80 05 <5
IRLOGN 16+00W <0.2 206 5 70 05 <5
IRLOEN 16+25W <0.2 2,70 5 110 05 <5
IRLOGN 16+50W <0.2 3.01 5 90 10 <5
IRLOGN 16+475W <02 1.78 5 80 0.5 <5
IRLOBN 17+00W <02 1.29 5 100 0.5 <5
IRLOGN 17+25W 0.2 3.56 5 120 1.0 <5
IRLOEN 17+50W 0.2 213 <5 90 0.5 <5
IRLGBN 17+75W 0.2 1.95 10 70 1.6 <5
IRLOGN 18+00W 0.2 165 <5 80 1.8 <5
IRLOGN 18+25W 0.2 1.84 5 80 1.0 <5
IRLO6N 18+50W <0.2 3.23 5 i30 1.0 <5
IRLOGN 18+75W 0.2 2.00 5 110 05 <5
IRLOBN 19+00W 0.2 3.20 5 130 1.0 <5
IRLOGN 19+25W <02 100 <5 140 1.0 <5
IRLOBN 19+50W 0.4 226 5 96 1.0 <5
IRLOBN 19+75W 0.4 3.50 5 140 1.0 <5
IRLOGN 20+00W <0.2 1.39 5 140 05 <5
IRLDSAS 0+00 <0.2 2,50 5 80 1D <5
IRLOBAS 0+25W <0,2 231 25 80 25 <5
IRLOBAS O+ S0W 0.2 3.77 5 100 10 <5
IRLOBAS 0+75W <02 329 <5 100 1.0 <5
IRLOBAS 1+00W <02 413 10 80 1.0 <5
IRLGBAS 1+25W <0,2 267 20 100 1.0 <5
IRLOBAS 1+50W 0.2 210 5 110 0.5 <5
IRLOBAS 1+75W 0.4 441 5 110 1.0 <5
IRLOBAS 2+00W 0.2 214 10 9 05 <5

Ca
%

0.07
0.04
0.04
0.04
0.05

0.05
0.08
0.08
0.26
0.05

0.06
0.04
0.04
.03
0.02

0.03
0.4
0.11
0.04
0.03

0.12
0.05
0.11
0.04
Q.02

0.03
0.05
0.03
0.03
0.03

A .5 gm sample is digested with 5 m) 3:1 HC/HNO3
at 95¢c for 2 hours and diluted to 25ml with D.1L.H20.

r. .
Cd Co
ppm  ppm
=1 12
<1 10
<l 12
<1 11
<1 7
<1 10
<1 10
<1 13
<1 8
<1 11
<1 7
<i 9
<1 16
<1 42
<1 13
<1 iy
<1 12
<1 14
<1 10
«l 11
<l 7
<1 i1
<1 19
<1 8
<1 7
<1 9
<1 11
<i 7
<} 10
<1 7

¥@r r T rr r
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6

Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS
Aqua Regia Digestion

Cr Ct Fe K La Mg Mn Mo Na Ni
ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppM ppm

15 21 3.39 007 10 0.53 2145 <2 0.01
11 18 3.06 0.06 10 0.35 360 <2 00
11 19 321 Que 10 0.33 465 <z 6.01
12 25 346 0.06 10 043 220 <2 0.01

15 15 3.88 0.06 10 0.44 175 <2 0.01

12 14 3,03 0©.06 10 .25 910 <2 001
13 i6 3.77 0.07 10 .31 280 <2 0.01
17 29 3,58 0.067 10 D40 755 <2 0.01
12 22 4631 0.09 10 0.38 195 <2 0.01
13 25 311 008 10 D.24 605 <2 0.02

11 18 2.87 0.05 10 0.15 185 <2 9.02
12 26 3.36 0.05 10 0.21 196G <2 0.02
14 28 3,37 0.06 10 9.29 755 <2 0.02
11 50 3.04 0.05 20 0.2% 1020 <2 0.01
12 16 3.04 0.06 10 0.25 660 <2 001

i1 14 301 0.06 0 0249 495 <2 001
11 13 295 0.06 10 0.21 435 <2 0.0

9 22 232 0.6 26 0.16 440 <2 001
12 20 3.13 008 10 0.21 440 <2 0.01
1 22 2,95 0.0§ 10 0.20 1085 <2 0.02

11 10 3.84 0.08 10 G.19 695 <2 0.01
15 17 2.97 0.07 1 D25 71D <2 0.2
50 25 3.89 011 40 0.35 415 <2 0.02
13 14 244 0.06 19 0.15 615 <2 0.02
13 12 3.02 0.07 <10 0.18 355 =<2 0.02

20 21 371 0.12 1 035 230 <2 0.01
14 16 2.80 0.10 10 0.26 1020 <2z 0.01
14 7 3.25 0.08 10 0.20 455 <2 0.01
13 15 265 0.06 <10 Q.16 385 <2 0.02
12 9 278 0.0 10 0.17 540 <2 0.01

Page 7 of 16 -
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Repori No : 2V0321 8J
Date T Sep-12-02

P Pb Sb S¢ Sn S Ti vV w Y Zn Zr
% ppm ppm ppm ppm ppm
480 14 <5 3 <10 <1 Q.09 73 <10 2 70 3
470 14 <5 3 <10 <1 Q.11 58 <i0 2 65 g
i@ 576 16 <5 3 <10 <1 612 &0 <i@ 3 71 132
17 490 14 <5 3 <10 1 012 71 <10 3 78 14
17 550 26 <5 3 <10 <1 008 69 <10 i 70 &
13 500 32 <5 2 <10 <1 012 52 <io 2 117 10
14 670 38 <5 2 <10 1 013 59 <10 2 11§ 18
17 470 32 <5 2 <10 1 0.08 64 <10 2 89 4
13380 32 <5 2 <10 12 013 86 <i0 2 67 6
15 810 44 <5 3 <10 1012 46 <10 4 139 18

8 420 34 <5 1 <10 2013 50 <10 2 88

11 480 B8 <5 2 <10 <1 010 45 <10 3 86

19 520 56 <5 2 <10 3 009 41 <10 11 97

16 - 500 860 <5 2 <10 2 0067 45 <10 10 67
16 870 18 <5 Z <10 <1 011 43 <10 2 101 18
14 420 20 <5 2 <10 <1 0.07 43 <10 290 &
16 750 14 <5 2 <10 <1 010 37 <10 2 112 19
14 460 22 <5 1 <10 19 '0.05 25 <19 13 58 2
15 580 18 <5 1 <10 3 009 33 <10 4 85 6
15 840 14 <5 2 <10 1 014 36 <10 3 84 29
12 660 20 <5 1 <10 7 010 44 <10 1 74 a
15 1000 14 <5 2 <10 4 015 44 <10 6 56 14
24 650 26 <5 4 <10 14 012 61 <10 39 48 5
12 870 18 <5 2 <10 <1 014 37 <10 3 53 28
13 690 12 <5 2 <10 1 016 47 <10 2 42 32
20 920 12 <5 2 <10 <t 015 45 <10 5 59 29
16 730 14 <5 2 <10 1 012 39 <10 4 65 11
12 600 14 <5 1 <10 <1 613 48 <10 2 67 1D
17 670 8 <5 2 <10 1 615 39 <10 4 51 48
10 520 12 <5 1 <10 <1 01D 41 <10 2 4 8

Signed: Iw

Vil



Toklat Resources Inc.

Attention: T. Termuende

Project: [R02

Sample: Soil

Sample Ag Al As Ba Be Bi
Number ppmy % ppm ppm ppm ppm
IRLOBAS 2+25W «0.2 3.17 5 120 1.0 <5
IRLOBAS 2+50W 0.2 3.15 15 a0 1.0 <5
IRLOBAS 2+75W <0.2 288 10 100 1.0 <5
IRLOBAS 3+00W <0.2 305 15 100 1.0 <5
IRLOBAS 3+35W «0.2 295 10 160 1.0 <5
IRLOBAS 3+50W <02 359 <5 260 1.5 <5
IRLOBAS 3+75W <0.2  2.59 § 220 1.0 <5
IRLOBAS 4+00W <0.2 2.28 5 100 05 <5
IRLOBAS 4+25W <0.2 178 5 90 05 <5
IRLOBAS 4+50W <02 1.83% 10 70 05 <5
IRLOBAS 4+75W <0.2 3.49 5 160 1.5 <5
IRLOBAS 5+00W <0.2 2.96 5 100 1.0 <5
IRLOBAS 5+325W <02 2.88 10 90 10 <5
IRLOBAS 5+50W <02 358 10 100 1.0 <5
IRLOBAS 5+75W «0.2 3.02 5 100 1.0 <5
IRLOBAS 6-+00W 02 422 5 60 1.0 <5
IRLOBAS 0+25E <02 2.69 5 110 05 <5
IRLOBAS 0+50E <0.2 2.85 40 100 10 <5
IRLOBAS O+75E «<0.2 192 10 110 0.5 <5
IRLOBAS 1+00E <0.2 1.5 10 100 0.5 <5
TRLOBAS 1+25E <0.2 1.86 5 300 1.0 <5
IRLOBAS 1+50E <0.2 148 5 160 05 <5
IRLOBAS 1+75E <0.2 3.28 15 120 1.0 <35
IRLOBAS 2+00E <0.2 3.62 5 80 1.0 <5
IRLOBAS 24+25E <02 113 5 70 05 <5
IRLOBAS 2+50E <0.2 199 10 100 1.0 <5
IRLOBAS 2+75E <02 2.04 65 110 0.5 <5
IRLOBAS 3+00E «0.2 1.77 40 80 1.0 <5
IRLOBAS 3+25E <02 339 10 110 .0 <5
IRLOBAS 3+50E <(0.2 3.34 5 120 1.0 <h

Ca
%

0.03
0.03
0.03
0.02
0.03

0.06
0.07
0.04
0.03
0.06

0.27
0.04
0.04
0.04
0.04

0.03
0.07
0.04
0.03
0.06

0.24
0.06
0.04
0.04
0.5

0.c4
0.03
0.04
0.05
0.03

A5 gm sample is digested with 5 mi 3:1 HCI/HNO3
at 95¢ for 2 hours and diluied to 25mi with D.1.HZ0.

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423
Aqua Regia Digestion

Cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc¢ Sn  Sr

ppm ppm ppm ppm % % ppm % ppm ppm % Ppm ppm ppm ppm ppm ppm  ppm
<1 11 12 12 248 0.06 i0 0.15 630 <2 0.02 16 600 8 <5 2 <10 <1
<1 9 23 13 3.04 Q.07 10 0.23 625 <2 .01 i6 650 14 <5 2 <10
<1 B 18 12 281 0.06 i0 0.17 590 <z 0.0z i3 730 i0 <3 i <id <1
<1 9 74 24 4.04 0.08 i0 0.83 150 <2 0.01 38 530 16 5 3 <19
<1 20 146 41 4.62 0.16 20 1.24 850 <2 0.0t 95 880 26 15 6 <10
<1 24 206 38 494 (.24 10 2,57 995 <2 0.01 98 Al10 16 <5 7 «<iD <1
<l 15 114 31 385 0.23 20 1.61 1430 <2 0.01 G4 950 18 <5 4 <10 4
<1 12 53 26 348 0.15 20 0.72 860 <2 0.01 36 950 22 <5 2 <10 1
<i 9 22 20 302 0.11 10 0.37 950 <2 0.0 18 840 18 <5 1 <10 1
<1 [} 25 16 355 0.08 10 0.34 215 <2 001 15 740 22 <5 1 <10 1
<1 18 67 23 403 0.11 0 1.07 635 <2 0.02 39 1850 i8 <5 3 <10 19
<1 g9 14 19 2.76 0.07 0 2 720 <2 0.02 13 1070 14 <5 2 <10 <1
<1 6 i4 14 3.08 0.08 i0 0.20 210 <2 0.01 11 750 16 <5 2 <10 <1
<1 7 14 10 3.18 0.07 i0 0.1 260 <2 0.02 14 580 16 <5 2 <10 <1
<1 10 14 11 3,02 9.08 i 0,20 360 <2 0.02 16 450 16 <5 2 <10 <1
<l & 12 i1 287 0068 <10 0.13 205 <2 0,02 11 770 12 <5 2 <10 <1
<1 11 13 i8 260 .08 10 0.28 1915 <2 001 17 1670 18 <5 1 <i0 7
<1 11 23 33 3.31 0.0% 10 ©¢.34 835 <2 0.01 27 950 18 105 2 <1l 1
<1 9 16 5 3.03 0.07 10 0.26 735 <2 0.01 15 540 14 10 2 <i0 1
<1 8 38 12 335 007 10 .27 375 <2 0.01 29 670 16 5 2 <10 2
<1 34 18 15 292 0.09 20 0.28 3235 <2 0.01 17 930D 22 <5 2 <10 28
<1 9 18 12 385 0.08 10 0.30 1205 <2 0.01 12 1570 22 <5 2 <i0 <1
<1 12 14 18 3,28 0.07 19 0.31 840 <2 0.02 14 990 14 <5 3 <10 <1
«1 20 i5 15 3.51 0.ca8 19 0.21 420 <2 0.01 16 1180 12 <5 4 <i0 <1
<1 11 i3 7 293 0.06 10 0.19 560 <2 0.0% 9 630 16 <5 2 <10 <i
<1 19 4L 13 4.31 0.06 10 0.36 405 <2  0.01 28 790 i6 <5 3 <10 <1
<1 16 44 9 4.18 0.05 16 0.38 490 <2 041 26 610 14 S 3 <10 <1
<1 24 313 g 353 0.07 16 0.29 400 <z 001 29 760 16 <5 2 <10 <1
<1 15 24 14 342 0.06 10 0.27 675 <2 001 22 470 16 <h 2 <10 <1
<1 30 17 15 3.30 0.06 10 ©6.22 350 <2 0.02 17 750 16 <5 2 <10 <1

Page 8 of 16 Signed:

Report No @ 2V0321 SJ
Date : Sep-12-02
T Vv W Y Zn Zr
% ppm ppm ppm ppm ppm
0.10 32 <10 3 58 21
0.11 40 <10 2 71 17
.12 41 <10 2 sg 13
0.13 62 <10 2 61 19
0.14 80 <10 7 91 8
031 101 <iD L 153 a
0.19 68 <10 6 80 5
.10 51 <10 5 a4 4
0.09 41 <10 4 68 4
0.12 48 <10 3 52 ]
0.25 68 <10 4 99 19
0.12 39 <10 4 59 10
0.11 39 <10 3 52 14
0.15 43 <10 3 47 31
0.13 40 <10 3 49 16
0.15 39 <10 2 37 43
0.09 37 <10 5 a5 6
0.12 43 <10 6 125 13
0.11 41 <10 4 59 ?
0.08 45 <10 3 51 4
0.11 40 <10 7 92 4
0.16 63 <10 2 116 6
0.15 53 <1l 4 61 25
0.11 40 <10 5 55 33
0.07 37 <10 3 40 3
0.09 66 <10 2 62 9
0.08 65 <10 2 53 6
0.05 56 <10 3 47 5
0.12 47 <10 2 66 21
0.14 48 <10 4. 64 30
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Toklat Resources Inc.
Attention: T. Termuende
Project: IR02
Sample: Soil
Sample Ag Al As Ba Be Bi
Number pom % ppm ppm ppm ppm
1 IRLOBAS 3+75E <0,2 2.75% 15 100 1.0 <5
: IRLOBAS 4+D0E <0z  2.88 5 90 05 <5
1 IRLOBAS 4+25E <0.2 331 5 140 1.0 <h
1 IRLOBAS 4+50E <0.2 2.50 5 120 1.0 <5
IRLOBAS 4+75E <02 2.85 <5 220 10 <5
IRLOBAS 5+00E <02 2.27 <5 180 1.0 <5
‘ IRLOSAS 0+00 <0,2  1.43 5 140 0.5 <5
3 IRLOGAS 0+25E <0.2 (.88 5 80 0.5 <5
IRLOGAS 0+50E 0.2 2.8 5 270 0.5 <5
IRLO9AS O+75E <0.2 1.17 5 190 0.5 <5
IRLO9AS 1+00E <2 3.30 10 200 1.0 <5
IRLO9AS 1+25E <0.2 4.93 15 250 2.0 <5
IRLDYAS 1+50E <0.2 2,51 5 160 1.0 <5
IRLOJAS 1+75E <0.2 090 <5 a0 0.5 <5
IRLO9AS 24+0CE <(3.2 2.55 5 120 1.0 <5
IRLO9AS 2+25E <.2 3.38 25 160 2.0 <5
IRLO9AS 2+50E <0.2 3.14 i5 220 1.5 <5
IRLOYAS 2+75E <02 2.30 15 330 1.0 <5
IRLOSAS 3+00E <0.2 3.03 20 170 1.5 <h
? IRLOSAS 3+25E <0.2 3.37 s 220 1.0 <5
IRLOSAS 3+50E <0.2 3.27 ) 170 1.0 <5
? IRLOSAS 3+75E 0.2 3786 5 190 1.0 <5
‘ IRLO9AS 4+G0E <0.2 1.55% 5 190 0.5 <5
| IRLO9AS 4+25E <0.2 2.00 <5 330 0.5 <5
‘ IRLO9AS 4+50E <0.2 3.14 <h 200 1.0 <5
IRLO9AS 4+ 75E <(3.2 1.53 5 180 0.5 <5
IRLOBAS 5+00E <.z 2.32 5 230 1.0 <5
IRLOYAS 5+25E <0.2 2.24 5 200 1.0 <5
IRLOGAS 5+50E <0,2 1.87 5 180 0.5 <5
iRLOSAS 5+75E <p.2 2.39 5 160 1.0 <5

Ca
0,

0.04
0.04
0.06
0.13
0.05

c.10
0.21
0.13
0.22
0.14

0.13
0.28
0.23
0.10
0.26

0.12
0.19
Q.21
Q.19
0.23

0.14
0.05
0.08
0.09
0.67

0.14
0.10
0.08
0.14
0.10

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3
at 85¢ for 2 hours and dituted to 25mi with D.1.H20.

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423
Aqua Regia Digestion
Cd Co Cr Cu Fe K ta Mg Mn Mo HNa Ni P Pb Sb Sc Sn  Sr
ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm
<1 18 20 13 3.58 0.07 10 0.33 1155 <2 001 18 800 14 <5 2 <10 <1
<1 11 20 12 3.13 0.06 10 0.30 495 <2 0.01 14 550 iz <5 2 <10 <1
<1 14 19 16 3,09 0.07 id 0.36 655 <z 0.02 i7 600 io <5 3 <il 3
<1 13 14 16 261 0.08 i0 0.29 Q85 <2 0.01 15 840 16 <5 2 <10 1
<1 13 21 15 2.90 0.07 10 0.37 570 <2 0.02 25 500 12 <5 2 <10 5
<i 10 20 10 2.70 .10 10 0.35 1540 <2 0.02 22 620 10 <5 2 <10 12
<3 11 19 14 2,73 G611 10 ©.23 540 <2 0.02 17 380 16 <5 1 <10 9
<1 7 18 10 2.47 0.08 10 0©.27 160 <2 0.61 11 350 12 <5 1 <10 5
<1 10 12 10 2.18 0.05 10 0.13 3225 <2 0.02 10 3190 12 <5 1 <10 26
<1 2] 10 11 z.000 G.07 10 0.11 1510 <2 0.01 7 2180 i4 <5 1 <10 10
<1 11 20 20 271 0.09 10 0.23 725 <2 0.02 17 1080 i0 <5 2 <10 11
<1 14 53 58 5.40 0.32 40 0.88 655 <2 0.03 57 620 30 <5 8 <10 19
<l 11 34 26 3.4t 0.1i6 20 0,53 430 <2 0.02 30 300 20 <5 3 <10 15
<1 ) 21 10 1.84 0.07 10 0.45 230 <2 0.01 12 160 4 <5 2 <10 6
<1 ] 15 9 2.50 0.07 10 0.22 390 <2 0.02 11 2420 8 <5 2 <10 15
<1 10 38 31 3.86 0.7 70 0.63 310 <2 002 36 360 26 <5 7 =10 12
<1 14 37 37 4.07 0.24 50 0.e8 1470 <2 002 32 700 22 <5 5 =<i0 17
<1 9 36 28 273 0.26 20 0.54 445 <2 002 29 400 20 <5 3 <10 22
<1 12 32 94 3.26 Q.22 40 0.47 340 <2 0.02 30 450 32 <h 4 <10 15
<1 i2 13 13 2.49 0.08 0 O0.18 775 <2 0,02 14 3290 10 <5 2 <10 28
<1 i1 12 i1 2,32 067 <10 0.17 945 <2 0.02 13 2950 12 <5 2 <10 19
<1 i3 12 12 246 0.05 10 0.15 625 <2 0.02 21 350 10 <5 2 <10 5
<1 8 13 10 199 041 10 035 745 <2 Q.01 17 1160 10 <5 1 <10 7
<1 10 14 11 2.04 0.10 10 0.19 2245 <2 .02 18 830 12 <5 2 <10 1c
<1 11 13 13 2,27 0.09 i0 0.21 1070 <2 0.02 22 1560 12 <5 2 <10 7
<1 10 i5 10 2.18 0.11 10 0.25 1140 <2 0.01 16 890 16 <5 1 <i0 13
<1 13 17 17 251 Q.13 10 0.27 940 <2 0.02 21 1420 16 <5 2 <10 9
<1 11 i8 19 261 0.1z 10 0.31 770 <2 0.02 21 970 20 <5 2 <10 5]
<1 10 17 19 2.44 0.12 10 0.31 965 <2 001 i6 1120 16 <5 2 <10 11
<1 10 . 15 16 256 0.12 10 0.28 625 <2 002 17 1390 14 <5 2 <10 8
Page 9 of 16 Signed:

Report No : 2V0321 8J
Date . Sep-12-02

Ti v W Y Zn Zr

% ppm ppm ppm ppm ppm
612 5t <10 2 89 11
0.11 <10 2 53 15
0.13 46 <10 5 4 17
011 36 <10 4 62 12
0.14 44 <10 3 68 12
0.12 43 <10 3 84 8
0.10 42 <10 3 88 3
0.08 42 <10 4 53 2
0.08 30 <10 2 125 3
0.08 28 <10 175 z
012 39 <10 5 88 10
D.18 75 <10 40 107 16
041 52 <10 13 73 5
0.05 29 <id 2 39 2
0.08 32 <10 3 108 7
010 55 <10 &7 79 6
0.11 54 <10 35 133 4
0.07 33 <10 9 105 3
0.11 47 <10 33 92 5
0.12 32 <10 4 151 18
0.13 33 <10 3 a3 17
0.13 34 <10 4 115 29
0.06 24 <10 4 105 2
0.08 27 <il 5 136 4
012 31 <i0 5 126 14
0.08 29 <10 3 9 2
Q.10 33 <10 7 101 6
0.11 35 <10 5 110 9
010 34 <10 S a5 6
011 35 <10 4 105 13

TR
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Toklat Resources Inc.
Attention: T. Termuende

Project: [R(02
Sample: Soil

Sample
Number

IRLOSAS 6+00E
IRLOQAS 6+25E
IRLDSAS 6+50E
IRLODAS 6+75E
IRLO9AS Q+25W

IRLOOAS 0+50W
IRLD9AS 0+75W
IRLODAS 1+00W
[RLOYAS 1+50W
IRLO9AS 1+75W

IRLOYAS 2+00W
IRLOGAS 2+25wW
IRLGSAS 2+50W
IRLOSAS 2+75W
IRLOSAS 3+00W

IRLOSAS 3+25W
IRLOSAS 3+50W
IRLO9AS 3I+75W
IRLOGAS 4+00W
IRLO9AS 4+25wW

IRLO9AS 4+50W
IRLOYAS 4+75W
IRLO9AS 5+00W
IRLOSAS 5+25W
IRLOSAS 5+50W

IRBOOS 0+00

IRBOOS 0+25E
IRBOOS 0+50E
IRBOOS 0+75E
IRBO0S 1+00C

Ag
ppm

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<02
<0.2
<0.2

<0.2
<0.2
<(.2
<0.2
<0.2

<0.2
<0.2
<{d.2
«0.2
<0.2

<{.2
<{1.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<{).2

Al
%

2.40
2.54
2.69
2.75
2.10

1.88
1.66
3.03
2.52
3.44

3.72
1.20
2.30
1.85
2.12

2.61
2.85
3.35
2.76
3.40

3.23
3.47
3.26
2.80
3.86

1.87
1.68
2,33
2.89
2.82

¥r K
As Ba Be Bi

ppm ppm ppm  ppm
5 160 1.0 <5
5 290 1.0 <h
<5 220 1.0 <b
<5 190 1.0 <5
5 150 Q.5 <5
5 130 0.5 <5
5 180 0.5 <5
5 13D 1.0 <5
25 140 1.5 <5
40 160 1.0 <5
20 170 2.0 <5
5 90 0.5 <h
15 310 L0 <5
5 170 0.5 <5
<5 200 1.0 <5
<5 130 1.0 <5
5 100 1.0 <5
5 130 1.0 <5
5 1380 1.0 <5
5 200 1.0 <5
5 330 1.5 <5
<5 320 1.5 <h
<5 300 1.5 <5
s 220 1.0 <5
5 120 1.0 <5
5 170 0.5 <5
10 240 0.5 <5
20 280 1.0 <5
15 530 1.0 <5
i 390 2.0 <5

Ca
%

0.08
Q.24
.26
0.08
G.23

0.25
0.19
0.10
0.51
0.44

0.25
0.11
.33
0.15
Q.17

4.09
0.07
Q.10
6.09
0.17

0.18
0.10
0.13
0.18
0.06

0.23
0.41
Q.85
1.45
0.56

A .5 gm sample is digested with 5 ml 3:1 HCY/HNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

T

T
Assayers Canada

r-

8282 Sherbrooke St., Vancouver, B.C., V3X 4R6

Tel: (604) 327-3436 Fax: (604)327-3423

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu
ppm  ppm ppm ppm
<1 9 i5 23
<1 11 46
<i ig 36 4]
<1 14 43 42
<1 10 17 10
<1 8 14 14
<1 9 20 17
<1 11 1a 20
<1 14 32 83
<l it 37 a7
<1 14 39 129
<1 = 17 15
<1 14 21 36
<l 13 14 13
<1 12 15 11
<1 13 15 19
<1 14 13 10
<i 12 10 g
<3 11 12 12
<1 15 10 14
<1 19 B 34
<1 19 8 12
<1 i7 8 13
<1 19 9 14
<1 15 18 29
<1 11 17 13
<1 12 21 20
<1 16 26 &0
<1 20 13 41
<1 15 15 21

Fe
%

2.43
2.84
3.37
3,37
2.27

2.24
2.48
2.61
3.65
3.28

4.48
2.25
2.79
2.87
2.87

3.05
3.23
311
2.89
4.16

5.65
5.72
543
4.97
3.30

2.4
2.59
3.64
2.49
2.63

Page 10 of 16

Aqua Regia Digestion
K ta Mg Mn
% ppm % ppm
012 10 029 465
0.17 20 0.30 2415
0.8 16 ©0.58 1iDS
016 20 0.63 570
0.07 10 0.26 595
0.09 10 0.21 400
013 10 0.27 1330
012 10 0.27 119D
021 40 045 895
019 20 642 265
028 30 057 535
023 10 0.25 545
0.14 10 0.27 1845
015 10 028 675
0.10 10 0.26 1230
0.211 10 0.31 815
0.12 10 0.29 340
011 <10 0.18 930
0.15 10 0.34 340
045 10 0.40 985
0.88 10 0.60 1400
0.94 10 0.0 705
087 <10 0.57 840
070 10 0.51 1065
0.15 10 D0.37 395
0.30 10 0.36 425
0.29 20 0.42 1180
0.49 80 0.46 1060
0.19 40 0.31 2850
0.17 20 . 0.42 1395

Mo
ppm

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

Na
%

0.01
0.01

non4
vl

0.01
0.01

0.02
0.02
D.02
6.02
0.02

0.02
0.02
0.6z
0.02
0.02

0.02
0.c2
0.0z
0.02
0.02

0.02
0.02
0.02
0.02

002

0.02
0.01
0.02
.02
0.02

Ni P Pb Sb S¢c Sn Sr
ppm ppm ppm ppm ppm ppm ppm
18 810 16 <5 2 <10 3
25 1830 26 <5 2 <10 18
42 24p 182 <5 2 =<ip 11
38 930 20 <5 3«1l 5
13 2140 10 <5 1 <i0 16
15 360 10 <5 1 <10 1z
16 840 12 <5 1 <10 32
19 11606 12 <5 3 <10 &
33 416 26 <5 5 <10 22
65 370 34 <5 5 <10 23
43 410 24 <5 10 <10 19
13 170 12 <5 2 <10 5
@ 566 12 <5 2 <0 27
18 420 10 5 1 <10 10
14 830 14 <5 2 <10 17
15 390 12 <5 3 <10 9
13 590 10 <5 2 <10 5
1t 1230 10 <5 2 <10 14
12 560 8 <5 Z <10 4
11 670 10 <5 4 <10 g
11 400 8 <5 4 <10 12
i0 420 8 <5 4 <10 6
11 360 10 <5 4 <10 9
11 370 18 <5 3 <10 11
16 670 iD <5 4 <10 2
24 480 16 <5 2 <10 1%
26 870 20 <5 2 <10 28
4% 1360 46 <5 5 <10 57
39 5200 24 <5 3 <10 126
26 3790 18 <5 3 <10 53
Signad:

¥ F - R
Report No : 2V0321 SJ
Date 1 Sep-12-02
Ti A W Y Zn  Zr
% ppm ppm ppm ppm ppm
1032 <10 7 95 22
1 36 <10 10 143 4
0.8 15 <10 5 160 a
1 46 <10 7 14
33 <10 394 5
0.09 33 <10 4 7 5
0.06 34 <10 5 119 2
0.12 37 <10 9 146 12
009 7L <10 36 64 5
011 67 <10 29 4B 5
0.12 85 <10 40 64 9
0.06 35 <10 4 45 2
0.09 48 <Ig 4 112 &
0.09 48 <10 2 65 4
0.09 45 <10 3 B8 5
0.12 58 <10 9 71 12
0.11 51 <10 3 67 1i
J.14 48 <10 2 87 12
0.12 52 <10 3 70 16
017 71 <10 5 80 15
0.23 9 <10 5 91 6
025 97 <10 6 92 15
0.23 95 <10 4 85 1
0.20 B4 <iC 4 94 7
0.15 57 <iG 5 75 25
0.09 27 <10 6 120 11
0.08 26 <10 10 134 6
0.09 356 <10 71 179 13
012 25 10 24 442 20
0.11 29 <10 i4 101 12
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Assayers Canada ‘

Toklat Resources Iné, 8282 Sherbrooke St., Vancouver, B.C., V5X 4R6 Report No : 2V0321 SJ ‘
Attention: T. Termuende Tel: (604) 327-3436 Fax: (604)327-3423 Date : Sep-12-02 |
Project: IR02

Sample: Soil MULTI-ELEMENT ICP ANALYSIS

Aqua Regia Digestion

Sample Ag Al As Ba Be Bi Ca Cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Ph Sb Sc Sn Sr Ti Y w Y Zn Ir
Number ppm % ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm
IRB00S 1+25E <0.2 2.61 10 450 1.0 <5 .66 <1 16 20 25 310 @g.22 30 0.51 2355 <2 0.02 29 1440 20 <5 2 <10 39 0.09 28 <10 20 145 9
IRB00S 1+50E <(.2 1.76 10 430 0.5 <5 1.01 <] 10 16 21 213 0.23 19 0.36 1925 <2 0.02 22 1490 30 <5 2 <10 58 (.08 24 <10 6 a0 6
IRBO0S 1+75E <0.2  1.9% 5 490 1.0 <5 072 <1 11 35 17 265 0.6 20 .58 1490 <2 0.02 37 3050 18 <5 4 <13 51 007 31 <10 12173 6 :
IR800S 2+25E <0.2 2.10 S 1150 1.0 <5 1.21 1 16 24 38 291 0.18 20 0.491 3490 <2 0.02 26 5600 48 <5 4 <10 112 0.09 29 10 15 614 15 '
IRBOOS 2+50E «<0.2 146 S 310 0.5 <5 0.52 <l 9 21 16 2.6 0.21 0 044 975 <2 0.02 20 560 28 <5 2 <10 24 0.08 31 <10 3 118 4 :
IRBOOS 2+75E <02 2.10 5 330 0.5 <5 0.44 <1 11 13 29 2.02 0.20 10 D.31 840 <2 (.02 27 2410 1z <5 2 <i0 34 p.08 24 <10 5 93 4 ;
IR800S 3+00E <02 2.18 10 210 0.5 <5 0.23 <1 16 27 52 292 0.22 10 0.54 880 <2 0.01 36 550 18 <5 3 <10 i4 .09 43 <10 7 78 [}
IRB00S 3+25E <0.2 238 10 430 1.0 <5 0.40 <1 19 26 69 275 0.19 16 Q.53 1785 <2 0.02 33 1340 16 <5 3 <10 380 0.1 36 <10 6 108 9
IR80AS 3+50E <0.2 2,29 10 200 1.6 <5 0.49 <1 19 29 50 298 0.28 10 0.51 930 <2 0.02 30 370 22 <5 4 <10 14 0,12 44 <10 9 103 17 :
IR800S 3-+75E <0,2 2.65 5 280 1.0 <5 0.22 <1 16 20 40 2,75 0.29 10 0.43 615 <2 0.0z 23 580 18 <5 3 <10 20 012 39 <10 7 75 26 1
IRBOOS 44+00E <0.2 374 10 300 1.0 <5 0.49 <i 24 28 B8 2.65 0.16 10 0.42 1390 <2 {.02 32 3830 12 <5 3 <10 40  0.14 38 <10 7 104 20
IR8GOS 4+ 258 <0.2 2.99 5 210 1.0 <5 0.29 <1 17 20 54 2.74 0.26 10 0.46 665 <2z .02 24 850 10 <5 3 <10 27 0.1 41 <10 8 80 15
IR800S 4+50E <0.2 2.62 15 220 a.5 <5 0.31 <1 16 22 51 2.59 0.23 10 0.49 1045 <2 0.02 23 1200 20 <5 2 <10 25 0.09 37 <10 5 86 7
IR80OS 4+ 75E <Q.2 2.39 g 170 a.5 <5 0.20 <1 16 23 56 2.63 0.22 10 0.50 545 <2 0.02 29 760 12 <5 3 <10 11- 0.10 38 <10 ) 81 13
IRB0OS 5+00E <0.2 2.20 10 250 Q.5 <bh 033 <1 15 25 48 2.55 0.20 10 0.48 1060 <2 0.02 24 1450 22 <5 3 <10 27 0.09 37 <10 6 i04 s
IR800S 0425W <0.2 2.63 10 310 1.0 <5 0.61 <1 13 15 22 2,73 0.35 20 0.36 1070 <2 0.02 21 1530 20 <5 3 <10 46 Q.11 28 <10 13 119 20
IR80CS O+50W <0.2 3.10 i5 280 1.0 <5 0.27 <1 5 30 26 3.16 Q.27 30 0.52 1080 <2 0.02 29 740 26 <5 4 <10 23 0.14 41 <10 i7 144 1z
IRB0O0S 0+75W <02 2.39 15 240 1.0 <5 0.38 <1 i5 24 24 317 0.36 30 0.51 1140 <2 0.01 23 1440 20 <5 3 <10 30 001 41 <10 i5 119 g
IRBOOS 1+00W <0.2 2.56 5 350 1.0 <5 0.34 <1 13 i5 16 2.57 0.28 20 Q.33 1215 <2 002 22 620 20 <5 3 <10 34 0.11 32 <10 ) 137 16
IRBOGS 1+25W <0.2 3.22 15 420 1.0 <5 0.67 <1 16 i5 33 278 0.22 20 0.33 2385 <2 0.02 34 3200 20 <5 3 <10 S4 0.13 28 <10 1g 209 18 )
IRBODS 1+75W <0.2 2.23 10 550 0.5 <5 0.59 <1 12 17 26 2,47 (L24 20 .37 1045 <2 0.02 33 5290 i6 <5 3 <10 84 0.10 24 10 15 355 13 :
IR8005 2+00W <02 2.02 15 170 0.5 <5 .26 <1 14 18 21 266 0.23 0 0.38 395 <2 0.02 27 1680 18 <h 3 <10 33 Q.09 34 <140 8 117 16
IRL1CAS 0+00 <02 2.57 5 160 1.0 <5 0.14 <1 15 25 26 3.30 0.22 20 0.68 1050 <2 0.01 25 Q74 46 <5 2 =10 16 0.15 49 <10 8 101 7
IRL10AS 0+25E <02 2.33 5 180 1.0 <5 008 <1 14 44 23 3.22 0.15 10 0.68 1035 <2 0.01 34 860 3z <5 3 <10 8 0.14 49 <10 5 103 8
IRLIOAS 0+50E <0.2 2.63 15 180 1.0 <5 0.16 <1 14 o2 30 3.5 0.17 16 0.75 1060 <2 0.01 43 1290 34 <h 3 <10 12 0,15 49 <10 6 122 12
IRL10AS 0+75E <0.2 2.80 25 290 1.5 <5 0.27 <1 26 35 33 3868 0.17 40 0.51 3345 <z (.01 30 2660 &b <5 3 <10 26 0.14 47 <10 22 186 [}
IRL10AS 1+00E <0.2 4.79 70 340 1.5 <5 0.44 <i 12 14 20 299 0.13 10 0.24 1780 <2 0.02 13 3030 54 <5 3 <10 41 0,19 38 <10 10 112 26
[RL10AS 1+25E <0D.2 1.66 20 190 0.5 <5 0.27 <l 11 17 22 2.51 0.16 10 0.32 1225 <2 0.01 18 790 34 <5 2 <10 23 008 32 <10 6 132 3
TRL10AS 1+50E <0.2 1.48 15 190 1.0 <5 0.19 <3 15 24 22 2.87 0.19 20 0.37 1400 <2 0.01 21 600 56 <5 2 <10 13 0.07 35 <10 7 156 2
IRL10AS 1+75E <02 1.91 3 160 1.0 <5 (.28 <1 16 33 36 3.64 018 20 0.46 975 <2 0.01 . 49 660 38 <5 6 <10 17 0.08 44 <10 14 13 7

A .6 gm sample is digested with 5 ml 3:1 HCI/HNO3
af 95¢ for 2 hours and diluted to 25ml with D.1.H20.
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Toklat Resources Inc.

Attention: T. Termuende

Project: IR02

Sample: Soil

Sample Ag Al As Ba Be Bi
Number ppm % ppm ppm ppm ppm
IRL10AS 2+00E <2 227 15 180 1.0 <5
IRL10AS 2+25E <02 2.21 5 320 10 <5
IRL10AS 2+50E <0.2 258 10 300 1.0 <5
IRL10AS 24758 <02 2.19 5 150 1.6 <5
IRLIOAS 3+00E <0.2  2.83 5 280 1.0 <5
IRL10AS 3+425E <0.2 1.42 5 230 Q.5 <5
IRL10AS 3+50E <(.2 1.83 5 200 1.0 <5
IRL1OAS 3+75E <0.2 247 10 170 1.0 <5
TRL10AS 4+G0F <0.2 2.20 5 500 1.0 <5
IRLIOAS 44258 <02 245 5 410 1.0 <5
IRE10AS 4+50E <02 243 10 180 1.0 <5
IRLIOAS 4+75E <0.2 236 5 690 1.0 <5
TRL1I0AS 5+00E <0.2 2.1 10 190 1.0 <5
IRL10AS 5+25E <02 236 10 170 1.0 . <5
IRL10AS 5+50E <02 196 10 160 1.0 <5
IRL1DAS 5475E <0.2 2,03 10 280 10 <5
IRL10AS 6+GOE <02 2.5 10 180 10 <5
IRL1DAS 6+25E <0.2 211 10 270 1.0 <5
IRL1DAS 6+50E <02 2.06 5 610 1.0 <5
IRL1DAS 6+75E <0.2 248 10 130 20 <5
IRL10AS 7-+00E <0.2 337 10 400 1.5 <5
TRLINAS 0+25W «<0.2 226 5 240 1.0 <5
IRL10AS 0+50W <0.2 1.86 5 240 05 <5
IRL10AS 0+75W <0.2 '2.24 5 160 05 <5
IRL10AS 1+00W <02 333 0 1% 18 <5
IRL10AS 1+325W <0.2 327 10 200 28 <5
IRLI0AS 1+50W <G.2 297 15 130 15 <5
IRL10AS 14+75W <0.2 237 5 120 1.0 <5
IRL10AS 2+00W <02 216 15 230 1D <5
IRL10AS 2+25W <0.2 177 10 110 1.0 <5

Ca
%

0.23
0.24
0.17
0.13
0.18

0.22
0.14
0.13
0.27
0.15

0.13
0.29
0.09
0.12
Q.18

6.33
G.14
0.15
0.20
0.13

0.23
0.24
0.29
0.06
0.12

0.16
0.07
0.08
0.10
0.11

A .5 gm sample is digested with 5 ml 3:1 HCIFHNO3
at 95¢ for 2 hours and diluted to 25mi with D.1.H20.

[ {
Cd Co
ppm ppm
<i 16
<1 11
<1 10
<1 10
<i 9
<1 10
<1 i3
<1 ig
<1 12
<1 11
<1 10
<1 17
<1 10
<1 11
<1 10
<1 12
<1 10
<1 i1
<1 i1
<1 26
<1 14
<1 19
<1 16
<1 g
<1 11
<1 14
<1 16
<1 14
<1 13
<i 19

X
Assayers Canada

8282 Sherbrooke St., Vancouver, B.C., V53X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Cr Cu
ppm  ppm
57 28
23 19
iq 11
4 2
14 16
165 16
13 18
2435
19 16
6 17
15 18
66 18
18 18
15 17
19 19
33 19
16 20
16 22
17 20
21 34
20 21
22 32
15 49
15 22
21 20
26 15
28 14
3¢ 15
22 8
20 12

Fe
%

4.30
2.69
2.50
2.35
2.42

2.50
2.87
3.31
2.94
2.91

2.65
3.49
2.55
2.66
2.72

2,82
2.61
2.74
2.67
2.94

3.14
3.00
2.74
2.70
2.73

3.37
3.36
3.43
.47
3.10

K
%

0.32
0.21
a.14
0.16
G.13

0.22
.24
G.27
G.28
0.25

0.16
0.25
0.17
0.18
0.19

0.21
0.19
0.18
0.20
0.20

0.20
0.1t
0.10
0.11
0.11

0.10
0.09
.08
0.10
0.09
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La
ppm

20
10
i0
20
106

20
20
[
20
20

10
10
10
20
20

20
10
10
20
30

20
10
10
10
10

10
20
10
10
10

Mg
%

0.7¢
0.40
0.24
0.27
0.25

0.36
0.39
0.40
0.33
0.35

0.25
1.06
0.38
0.33
0.35

0.45
0.33
0.33
0.32
0.39

0.37
;.38
0.37
0.31
0.37

0.44
0.50
0.60
0.45
0.40

Agqua Regia Digestion

Mn
ppm

770

680
560
790
1355
690

610
3175
445
630
540

830
385
850
2015
1500

1895
2300
2620
675
1220
595

585

700

Mo
ppm

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
«<Z

<2
<2
<2
<2
<2

<2
«2
<2
<2
<2

<2
<2
<2
<2
<2

Na
%

0.01
0.02
0.03
0.03
0.03

0.03
0.63
0.03
c.03
0.03

0.03
0.03
0.02
0.03
0.02

.03
0.03
0.03
0.03
0.03

0.03
0.03
0.02
0.02
0.03

0.03
0.03
0.03
0.03
0.03

K [ § |
Ni P Pb Sb Sc 3Sn &
PPM ppm ppm ppm ppm ppm ppm

64 1950 28 5 B <10 15

30 1310 24 <5 3 <10 1

i8 3830 ic <3 2 <1id 23

17 850 18 <5 2 <10 16

18 1840 14 <5 2 <10 21

18 1000 20 <5 2 <10 i6

24 380 24 <5 2 <10 10

42 1150 30 <5 3 <10 12

26 3240 20 <5 3 <10 35

26 730 20 <5 2 <10 14
22 2260 18 <5 2 <10 13

53 1780 28 <5 3 <10 39

21 1140 18 <5 2 <10 9

23 620 24 <5 2 <10 11

26 620 16 <5 2 <10 156

35 1600 16 <5 2 <10 33
206 1210 14 <5 2 <10 i3

22 1170 16 <5 2 <10 15

21 1120 18 <5 2 <10 24

27 1180 18 <5 3 <10 12

30 2800 18 <5 3 <1c 30

24 830 26 <5 2 <10 18

21 860 24 <5 2 <10 17

17 840 16 <5 2 <10 2

22 780 18 <5 3 <10 5

29 530 18 <5 3 <10 5

22 830 14 <5 3 <10 <1

21 640 16 <5 3 <10 1

26 790 16 <5 3 <10 1

19 750 24 <5 3 <ig 2
Signed:

ReportNo @ 2V0321 SJ
Date . Sep-12-02
Ti v w Y Zn Zr
% ppm ppm ppm ppm ppm
0.11 61 <10 9 211

0.12 36 <10 5 281 11
0.11 5 0 4 221 10
0.11 29 <10 8 123 14
0.12 3 <10 5 i61 22
0.066 28 <10 & 187 3
0.11 32 <10 7 160 5
0.12 35 <10 48 251 8
c.11 31 <10 10 238 8
0.12 33 <10 7 177 8
0.12 33 <1G G 174 11
0.17 45 ic 4 330 4
0.11 33 <10 7 125 i3
0.12 33 <10 il 166 17
0.11 34 <10 96 12
0,52 36 <10 8 110 7
0.13 35 <10 5 75 20
0.11 34 <10 7 98 7
0.12 33 <10 7 142 &
Q.14 42 <10 24 102 7
0.15 39 <10 16 151 11
0.11 43 <10 5 110 5
0.09 39 <10 122 3
.12 38 <10 4 77 1i
0.12 38 <10 10 =ls} 23
0.14 50 <1C 12 71 20
0.11 49 <10 &8 65 ]
0.12 55 <10 5] 67 5
0.14 55 <10 5 78 5
0.12 46 <10 5 66 4

i
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02

Sample: Soil

Sample
Number

IRL10AS 2+50W
IRL10AS 24+75W
IRLIDAS 3+00W
IRL10AS 3+25W
IRL1GAS 3+50W

IRL1DAS 3+75W
[RL1DAS 4+00W
IRL1DAS 4+25W
IRL1DAS 4+ 50W
IRLIOAS 44-75W

IRL10AS 5+00W
IR1450% 0+00

IR14505 0+25E
IR14505 0+50&
IR14505 0+75E

IR1450S 1+00E
IR14505 1425E
IR1450% 1450F
[R1450S 1+75E
IR14505 2+00E

IR14508 2+25E
IR14505 2+50E
IR14505 2+75E
IR14505 3+00DE
IR14505 3+25E

IR1450% 3+50E
IR14505 3+475E
IR14505 4+00E
IR14505 4+25F
IR14505 4+50E

Ag
ppm

<0.2
<0.2
<0.2
<0.2
<0.2

«<0.2

0.2
<0.2
<0.2
<Q.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
«0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

Al
%

2.23
3.08
2.56
2.59
2.18

1.26
1.62
2.00
2.49
2.69

2.54
3.83
3.58
3.38
3.28

4.12
3.00
2.77
3,57
2.62

3.02
2.53
2.69
4.22
3.63

3.31
2.57
2.59
3.34
2.62

r | 2

As Ba Be Bi

ppm ppm ppm  ppm
i5 180 1.0 <5
i5 220 1.0 <5
16 140 1.0 <5
20 156 1D <5
45 170 1.0 <5
10 140 0.5 <5
10 130 0.5 <5
20 220 1.0 <§
15 180 1.0 <5
35 260 1.0 <5
720 320 1.0 <5
65 270 1.0 <5
80 180 1.0 <5
25 228 1.6 <5
25 440 1.0 <5
35 140 1.0 <5
20 180 1.0 <5
30 180 1.0 <5
a5 210 1.0 <5
35 200 1.0 <5
35 260 1.0 <5
20 300 1.0 <5
30 240 1.0 <5
50 320 1.0 <5
75 270 1.0 <5
135 110 1.5 <5
15 250 1.0 <5
15 340 1.0 <5
15 220 1.0 <5
25 170 1.0 <5

Ca
%

0.09
G.08
c.08
.10
0.08

0.12
0.0%
0.12
0.14
a.13

0.37
0.29
0.50
0.26
0.50

0.69
0.25
0.25
0.28
0.30

0.24
0.31
0.19
0.29
- 0,55

1.02
G.49
0.27
0.15
0.17

A 5 gm sample is digested with 5 ml 3:1 HCVHNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V53X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423
Aqua Regia Digestion
Cd Co Cr Cu Fe K la Mg Mn Mo Na Ni
ppm ppm ppm ppm % % ppm % ppm ppm % ppm
<1 19 22 15 321 009 10 0.45 925 <2 003 23
<1 19 16 19 3.08 008 10 030 825 <2 003 19
<1 14 16 18 2.69 0.09 ig 0.31 134% <2 (0.G3 i5
<1 16 20 22 318 o6.12 i0 0.39 1275 <2 0.03 22
<t 16 15 20 299 (.09 10 0.32 1560 <2 0.03 20
<1 8 15 6 2.64 0.08 10 031 625 <2 Q.03 i4
<1 i2 17 60 2.54 0.08 10 0.23 1588 <2 .03 34
<1 17 22 43 3.09 0.0% 10 0.29 1575 <2 004 35
<1 17 23 71 403 020 10 057 350 <2 0.04 45
<1 20 16 3z 490 037 50 0.57 1880 <2 003 19
<1 24 13 22 536 0.60 10 0.65 28665 <2 004 14
<1 30 65 58 438 020 10 1.31 856 <2 004 50
<1 23 25 32 289 0.1 10 0.38 555 <2 004 31
<1 22 21 42 3.08 0.19 1 048 1250 <2 0.03 33
<1 24 21 37 303 .17 10 0.50 1665 <2 0.03 28
<1 19 19 21 294 0.09 10 029 175 <2 0.04 23
<1l 17 18 17 273 0.15 e Q.37 580 <2 0.03 27
<t 19 25 25 3.03 015 10 0.4% 265 <2 003 36
<1 21 23 18 2.2 0.15 10 0.39 a0 <2 0.04 26
<1 17 22 19 2.85 0.14 10 0.40 1110 <Z 0.03 26
<1 17 26 37 317 013 10 045 805 <2 003 35
<1 18 21 22 273 014 10 0.40 1665 <2 003 27
<1 25 28 26 291 0.1 10 0.50 1135 <2 0.03 30
<1 39 33 46 287 011 10 042 &7 <2 004 49
<1 20 27 75 337 0.7 20 0.42 1680 <2 0.04 46
<1 19 60 293 352 0.4 30 D.50 585 <2 0,04 56
<t 16 20 18 314 045 10 0.52 1200 <2 003 23
<l 14 17 25 2.85 0.14 10 0.44 1140 <2 0.03 26
<1 14 15 27 279 0.13 10 0.38 55 <2 0.03 22
<t 14 18 23 263 014 10 032 800 <2 003 22
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] L 3 | &
P Pb &b S¢ 3n Sr
ppm ppm ppm ppm ppm ppm
650 12 <5 3 <10 5
750 16 <5 3 <10 6
1470 16 <5 2 <10 g
830 18 <5 2 <10 4
730 44 2 <10 5
440 16 <5 2 <10 5
600 0 <5 2 <10 4
1400 18 <5 2 <10 5
500 16 <5 3 <10 3
860 26 <5 6 <10 g
1220 20 <5 5 <10 14
710 12 <5 4 <10 11
440 16 <5 3 <10 18
1960 20 <5. 3 <10 15
3410 20 <5 3 <10 37
410 14 <5 3 <10 23
1270 26 <5 2 <10 13
250 34 <5 2 <10 11
960 122 <5 3 <10 13
1650 66 <5 2 <10 13
450 68 <5 3 <10 12
280 42 <5 2 <10 20
290 60 <5 2 <10 11
330 140 <5 3 <10 22
1120 34 <5 4 <10 20
520 26 <5 & <10 24
1340 22 <5 3 <10 21
1670 28 <5 2z <10 22
1290 2 <5 3 <10 12
1030 26 <5 2 <10 12
Signed:

[ { r
ReportNo : 2V0321 SJ
Date o Sep-12-02

Ti v W Y Zn ZIr
% ppm ppm ppm ppm ppm
0.13 45 <10 4 69 [
0.15 43 <10 [ 72 i3
010 40 <10 8 70§
0.13 47 <10 4 95 7
0.0 35 < & %5 6
007 37 <10 3 % 2
009 41 <10 3 105 2
040 53 <10 3 113 4
0.14 78 <10 3 75 7
017 106 <10 35 86 6
.18 121 <1D 7 133 5
020 85 <10 3 117 14
0.4 45 <10 5 &5 36
014 45 <10 9 127 23
D14 43 <10 6 123 17
015 40 <10 7 58 46
043 41 <10 3 138 18
0.11 47 <10 3 146 14
0.15 44 10 4 636 32
013 41 1 3 585 7
012 51 0 4 457 8
043 43 10 4 368 16
042 48 <10 3 338 1D
D16 41 10 5 533 46
044 49 <10 14 206 16
010 6t <10 56 73 10
0.10 48 <10 3 iis 10
0.11 40 <10 4 207 10
014 42 <10 8 168 38
0.12 38 <10 4 180 14
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02
Sample: Soil

Sample
Number

IR1450% 4+75E
1R14505 5+00%
1R14505 5+25E
IR14505 5+508
IR14505 54 75E

TR14505 6+00E
IR1450%5 6+25E
IR14505 6+50E
[R14505 6+75E
IR14505 7+00E

IR14505 0+25W
IR14505 0+50W
IR1450% 0+475W
IR24505 1+00W
IR14505 1+25W

IR14505 1+50W
IR14505 1+75wW
IR14505 2+00W
IR1450% 2+25W
IR14505 2+50W

IR14505 2+75W
IR14505 3+00W
IR14505 3+25W
IR14505 3+50W
IR1450S 3+75W

IR14505 4+00W
IR1450S 4+25W
IR14505 4+ 50W
IR14505 4+75W
IR14505 5+00W

Ag

pom

<0.2
<0.2
<{1.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.,2

<0.2

0.2
<{.2
<0.2
<0.2

<0.2
<().2
<0.2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.2

Al
%

2.40
3.06
3.01
2.75
3.0

1.24
1.80
1.85
1.78
1.82

3.41
2.06
2.00
3.14
1,97

1.85
1.87
2.03
2.42
2.72

2,62
1.50
1.63
1.88
2.03

2.13
1.91
2.74
2.72
2.58

As Ba Be Bi
ppm ppm  ppm  ppm
15 220 1.0 <5
15 280 1.0 <5
20 160 1.0 <5
20 170 1.0 <5
15 260 1.0 <5
10 180 0.5 <5
20 190 0.5 <5
15 210 05 <5
15 180 0.5 <5
20 200 1.0 <5
250 210 1.0 <5
10 360 0.5 <5
15 400 0.5 <5
26 380 1.0 <5
5420 05 <5
15 300 Q.5 <5
90 270 1.0 <5
35 170 1.0 <5
15 280 1.0 <5
10 290 1.0 <5
10 200 1.0 <5
20 200 1.0 <5
30 690 1.0 <5
5 310 1.0 <5
10 230 1.0 <5
20 330 1.0 <5
5 200 05 <5
20 170 1.0 <h
130 190 1.0 <5
5 230 1.0 <5

Ca
%

0.31
0.54
G.28
.31
.31

0.29
0.25
0.34
0.34
0.30

Q.28
0.20
0.19
0.18
0.24

0.37
0.26
G.20
0.32
0.26

0.18
0.21
0.53
0.18
0.19

0.22
0.24
.18
0.53
0.17

A .5 gm sample is digested with 5 ml 3:1 HCIYHNO3
at 95¢ for 2 hours and dilited to 25mi with D.1.H20.
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Assayers Canada

&

8282 Sherbrooke St., Vancouver, B.C., V5X 4Ré

Tel: (604) 327-3436 Fax: (604) 327-3423

MULTI-ELEMENT ICP ANALYSIS

Cd Co Cr Cu

ppm ppm ppm ppm
<1 17 26 58
<1 18 27 46
<1 15 25 40
<1 16 28 29
<1 14 23 23
<1 11 23 17
<1 13 24 20
<1 13 22 25
<1 12 23 20
<1 14 22 25
<1 32 62 86
<t 18 17 16
<1 1% 23 13
<3 20 28 a5
<1 14 20 23
<1 14 19 20
<1 19 20 28
<1 23 7 E
<1 19 17 31
<1 17 18 30
<] 18 i7 27
<1 16 16 24
<i 21 19 29
<1 14 25 22
<1 13 2i 18
<1 16 56 18
<1 12 15 11
<1 17 15 13
<1 19 33 45
<1 16 18 26

Fe
%

3.29
3.51
3.38
3.29

3.18

2.61
2.77
2.78
2.68
2.80

3.74
2.60
2.73
3.22
2.74

2.58
2.5
2.88
2.92
3.08

2.83
2.74
2.94
2,73
2,66

3.08
2.53
2.67
3.66
2.89
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Aqua Regia Digestion
K la Mg Mn
% ppm % ppm
0.21 20 051 1400
D.22 10 0.51 1085
0.2z 20 0.52 775
0.23 20 0.52 740
0.18 10 040 1630
0.23 i0 0.38 1215
018 10 042 885
0.18 10 043 1605
015 10 043 13%0
015 30 0.38 1130
0.17 10 G.54 1090
010 10 0.32 2250
G6.17 10 0.44 1860
024 <10 054 116D
0.1¢ 10 0.45 1880
0.16 10 0.42 1440
0.16 20 046 1505
0.16 20 0.42 1515
0.17 20 0.44 1580
0.18 20 Q.44 1530
0.16 20 0.37 1410
016 20 0.38 1430
0.17 30 0©.36 3855
D15 10 048 1770
0.13 i0 041 1110
0.16 10 0.83 1665
0.13 10 0.30 860
015 10 0.31 655
0.25 20 0.56 640
0.15 10 0.3 955

Mo
ppm

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2
<2

<2
<2
<2
<2

<2
<2
<2
<2
<2

Na
%

G.03
0.03
0.G3
0.03
0.04

0.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.04
0.03

Q.03
0.03
0.03
0.03
c.03

G.03
0.03
0.03
0.03
0.03

0.03
0.03
0.03
0.03
0.03

¥ ¥  § r
Ni P Pb Sb S¢ Sn  &Sr
ppm ppm ppm ppm o ppm ppm ppm

28 1060 34 <5 4 <10 20

29 3290 30 5 4 <10 28

24 580 30 <5 EN ] 13

25 460 28 <5 4 <10 14

25 1050 20 <5 3 <10 12

20 910 30 <5 2 =10 17

23 17350 36 <5 2 <10 20

22 930 34 <5 2 <10 19

22 550 32 <5 2 <10 20

24 890 38 <5 3 <10 17

37 3590 20 <5 5 <10 11

i8 1380 16 <5 1 <10 12

17 3430 16 <5 2 <10 i4

20 2180 32 <5 3 <10 14

23 1890 16 <5 3 <10 16

20 1220 18 <5 z <10 32

24 970 58 <5 <10 20

26 1520 24 <5 Z <10 17

25 1360 26 <5 2 <10 26

27 980 20 <5 2 <10 25

24 1970 16 <5 2 <10 14

19 1970 22 <5 1 <10 15

19 2080 60 5 2 <10 47

22 1770 18 <5 2 <10 14

21 830 18 <5 2 <10 13

42 680 20 <5 3 <10 17

16 2050 14 <5 2 <10 20

20 1060 14 <5 2 <10 8

27 296G 22 <5 5 <10 17

31 1130 14 <5 3 <10 10

Signed:

Z

¥ T ¥
Report No @ 2V0321 8J
Date : Sep-12-02
vV oW Y In o Ir
% ppm ppm ppm ppm ppm
0.10 48 <i0 i9 125 7
0.12 47 <in 155 i3
.12 53 <10 25 9% 10
0.12 33 <10 20 7 19
0.15 48 <10 i3 103 17
0.07 33 <10 5 85 3
0.08 36 <10 6 123 4
0.09 37 <10 6 103 3
0.08 35 <10 6 98 5
0.08 33 <10 21 223 5
0.11 77 <10 10 48 27
0.13 37 <10 2 88 3
012 36 =10 2 1a 4
0,16 51 <14 2 164 23
0.09 37 <10 5 125 4
0.10 38 <10 6 92 5
0.10 40 10 7 286 4
0.10 41 <10 17 112 4
Q.10 41 <10 2 100 4
0.13 41 <10 11 84 6
0.14 40 <10 9 92 13
0.09 36 <10 5 93 3
0.10 33 <10 10 199 3
0.11 38 <10 4 107 3
0.11 38 <10 4 80 5
0.13 51 <10 4 102 3
0.1t 34 <10 3 81 4
0.12 40 <10 4 94 i1
0.12 76 <10 18 65 7
0.12 46 <10 5 128 g




 §

Toklat Resources Inc.
Attention: T. Termuende

Project: [R02
Sample: Soil

Sample
Number

IR13505 0+00

IR13505 0425W
IR13505 G+50W
IR13505 0+75W
IR13505 1+00W

IR13505 1+25W
IR13505 1+50W
IR13505 1+75W
1R1350S 2+00wW
IR13505 2+25W

IR13505 2+-50W
IR13505 2+75W
IR13505 3+00W
IR13505 3+25W
IR13505 3+50W

IR13505 3+75W
IR13505 4+00W
IR13505 0+25E
IR13505 0+50E
IR13505 0+75E

IR13505 1+00E
IR13505 1+25E
iR13505 1+50E
1R13505% 1+75€E
1IR13505 2+0Q0E

1IR13505 2+25E
IR13505 2+50E
[R13505 2+75E
[R13505 3+00E
[R13505 3+25E

Ag
ppm

<0.2
<2
<2
<0.2
<0.2

<0.2
<0.2
<0.2
<0.2
<0.,2

<0.2
<0.,2
<0.2
0.2
0.6

<2
<(.2
<0.2
<0.2
<0.2

<0.2
<0.2

<0.2,

<{.2
<(.2

<{,2
<0.2
<0.2
<0.2

c<h2

Al
%o

271
2.68
1.96
2.19
2.24

1.92
1.26
1.47
2.30
2.45

215
2,13
2.33
2.15
2.38

2.75
2.44
2.48
3.74
2,30

2,20
3.40
1.77
1.51
1.26

2,25
2.24
2.60
1.92
1.38

... - ._
As Ba Be Bi
ppm ppm ppm ppm
5 350 i.0 <5
<5 580 1.0 <5
<5 410 0.5 <5
<5 340 1.0 <5
<5 250 1.0 <5
<5 270 0.5 <5
<5 390 a.5 <5
<5 200 a.5 <5
10 410 1.0 <5
15 390 1.0 <5
15 240 1.0 <5
10 330 1.0 <5
15 260 1.0 <5
50 240 1.0 <5
635 200 1.G <5
160 130 2.0 <5
85 120 1.0 <5
20 700 1.0 <5
15 330 1.0 <5
10 4590 1.0 <5
10 320 1.0 <5
25 276 1.0 <5
5 230 .5 <5
10 260 0.5 <5
5 250 0.5 <5
10 330 1.0 <5
5 330 1.0 <5
0 350 1.0 <5
5 390 0.5 <5
5 170 0.5 <5

Ca
%

0.14
0.16
G.12
0.14
0.18

0.17
0.17
.13
0.19
0.15

0.15
0.20
7.12
0.17
0.22

.20
0.12
0.22
0.20
0.73

0.39
0.34
0.23
Q.17
0.12

0.15
0.34
0.30
0.2%
0.11

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3
at 95c for 2 hours and difuted to 25ml with D.1.H28.

| A SR & ¥ ¥ r r ¥ ¥ §© K r’

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V53X 4R6 Report No : 2V0321 8J

Tel: (604) 327-3436 Fax: (604) 327-3423 Date : Sep-12-02

MULTI-ELEMENT ICP ANALYSIS
Aqua Regia Digestion

C Cu Fe K La Mg Mn Mo Na Ni P Pb Sb S¢ S S Ti V W Y Zn Zr

ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm % ppm ppm ppm ppm ppm

.,
Cd Co
<1 11
<1 i1
<1 18
<1 S
<t g
<1 g
<1 7
<1 7
<1 11
<1 10
<1 10
<1 10
<1 11
<1 12
<1 13
<1 31
<1 18
<1 10
<1 15
<1 is
<31 15
«1 18
<1 9
<1 9
<1 7
<1 10
<1 10
<1 10
<1 8
<1 7

21 18 2.89 0.24 10 0.40 540 <2 0.03 22 1440 18 <5 3«10 14 012 39 <10 6 148 16
21 13 3.03 0.27 10 0.40 1380 <2 0.03 23 2530 20 <5 3 <10 28 011 36 <10 6 181 G
18 13 271 0.28 1 0.40  &95 <2 003 26 1074 ig <5 2 <id iz G.iG 34 =iG 5 181 ’
13 10 2.69 0.28 10 0.36 825 <2 0.03 21 1230 18 <5 2 <10 7 0.10 31 <10 4 199 4
i8 12 2.82 0.3 10 0.38 500 <2 0.063 22 8BS0 16 <5 2 <10 8 0.1D 32 <10 4 147 3
18 10 2.52 0.26 10 (.36 625 <2 (.03 20 960 15 <5 2 <10 10 G.09 28 <10 3 192 4
15 7 1.9% (.19 ¢ 0.30 1325 <2 0,03 15 830 14 <5 Z <10 18 0.06 25 <10 3 144 2
17 19 2.27 G.24 20 0.35 400 <2 0.63 26 820 14 <5 2 «<ig i1 a.07 27 <10 4 119 3
19 22 2,67 0.28 20 0.33 1075 <2 0.04 26 1550 18 <5 3 <10 15 0.09 30 10 10 308 10
17 13 2.54 0.20 10 0.28 1350 <2 0.03 24 3620 18 <5 2«0 17 0.10 30 <10 4 295 8
15 15 2.34 0.18 10 0.30 1090 <2 0.03 20 960 20 <5 2 <10 13 0.10 31 <10 8 122 10
18 13 2.41 0.17 20 033 905 <2 0,03 23 800 20 <5 2 <10 18 0.09 31 <10 7 118 7
18 13 2.53 0.18 10 0.34 1035 <2 043 5 620 76 <5 2 <10 10 0.10 34 <10 6 160 9
21 12 262 0.17 10 0.36 875 <2 0.03 28 420 36 <5 2 <10 16 0,10 37 19 5 276 ]
24 20 333 0.22 10 0.46 920 <2 0.03 27 720 288 15 3 <10 20 0.10 40 10 6 710 7
30 55 3.72 0.24 60 0.53 1605 <2 003 78 710 94 5 7 <10 16 0.11 46 <10 56 295 5
30 36 342 0.22 20 0.54 520 <2 0,03 38 480 64 5 3 <10 7 011 47 <10 11 164 5
20 16 2.85 0.27 20 (.40 1i45 <2 0.03 23 1430 20 <5 3«10 31 410 34 <10 8 192 12
23 26 3.47 0.33 20 045 320 <2 0.04 29 1020 18 <5 4 <10 13 0.15 46 <10 11 133 45
20 34 3.i6 0.25 206 042 1960 <2 0.03 24 3960 20 <5 3 <10 53 0.1¢ 33 <10 9 276 S
17 21 3.05 0.18 10 0.37 2220 <2 0,03 24 2760 28 <5 2 =10 30 0.12 38 <10 6 146 5
33 37 468 0.61 30 0.60 1500 <2 0.03 35 1030 40 <5 5 <10 19 0.13 64 <10 23 152 5
17 10 2.64 0.26 10 D.39 825 <2 0.03 18 490 16 <5 2 <10 15 0.09 37 <10 4 ag 2
16 9 243 0.22 10 0.38 860 <2 0.03 18 720 18 <5 2 <10 9 0.08 31 <i0 4 122 2
14 10 2.06 0.23 10 0.29 790 <2 003 13 380 12 <5 z <10 S 0.08 28 <10 4 101 3
16 14 261 0.25 20 0.356 760 <2 0.03 23 1850 15 <5 2«10 14 010 33 <10 5 137 ]
15 14 245 0.25 10 0.32 16%0 <2 0.03 20 2470 18 <5 2 <1f 31 011 31 <10 & 169 6
17 22 272 0.28 20 0.36 1025 <2 0.03 25 2000 16 <5 3 <16 25 0.11 35 <10 11 121 12
15 9 2.37 9.25 10 0.32 1110 <2  0.03 23 1260 14 <5 2 <10 15 0.09 28 <10 5 134 3
14 10 2,21 0.23 20 0.34 205 <2 0.03 15 650 12 <5 2 <10 6 0.08 30 <10 4 98 2

Page 15 ¢f 16 Signed: %
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Toklat Resources Inc.
Attention: T. Termuende

Project: IR02
Sample: Soil

Sample Ag Al As Ba Be Bi Ca

Number ppm % ppm ppm ppsm o ppm %

TR13505 3+50E <02 077 10 60 0.5 <5 009
IR13505 3+75E «0.2 0.96 5 240 05 <5 018
IR13505 4+00E <02 146 15 130 05 <5 018
1R13505 44 25E <02 1.69 10 120 0.5 <5 0.22
1R13508 4+50E <02 2.28 5 310 10 <5 0.26
1R13505 4+75E <02 325 10 210 1.0 <5 078
IR13505 5+00E <02 1.59 5 150 05 <5 0.21
1R13505 5+25E <0.2 1.33 5 120 05 <5 Q.33
IR1350S 5+50E <02 1.52 10 100 0.5 <5 0.26
IR13505 5+75E <02 092 15 40 05 <5 0.10
IR13505 6+00E <02 194 10 140 0.5 <5 015
1RICOZD-01 <02 270 10 350 1.0 <5 0.23
IRICO2D-02 <02 136 20 80 05 <5 020
IRLOYAS 7+00E <0.2 3.10 5 260 1.0 <5 011

A .5 gm sample is digested with 5 ml 3:1 HCI/HNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.

Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V3X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423
Agua Regia Digestion
¢cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sc Sn S
ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm  ppmo ppm
<l 12 12 197 0.17 20 0.32 145 <2 0.02 11 250 10 <5 2 <10 2
<1 12 7 190 0.21 20 Q.29 10 <2 0.03 12 410 14 <5 2 <10 12
<1 11 20 23 274 0.20 20 0.45 435 <Z 0.03 i9 240 14 <5 3 <ib o
<1 11 18 19 267 0.22 20 045 260 <2 0.03 19 150 14 <5 2 <1t 9
<1 11 18 16 2,94 0.29 10 (.43 470 <2 0.03 24 1480 14 <h 3 <if 15
<] 12 28 73 3.63 041 80 .50 725 <2 0.04 36 650 22 <5 4 <1l 24
<1 9 15 S 2.50 0.30 10 0.34 635 <2 0.03 15 940 14 <5 2 <10 8
<1 8 15 10 2,32 0.27 20 0.35 310 <2 0.03 15 330 14 <5 2 <10 9
<1 9 17 19 2.58 0.26 20 0.38 225 <2 0.03 15 300 16 <5 2 <10 9
<1 7 15 15 2,27 0.20 20 0.38 150 <2 0.03 13 260 14 <h 2 <10 2
<1 9 19 12 2,74 0.29 10 0.39 365 <2 0.03 18 220 16 <h 2 <1ig 6
<1 12 16 25 279 0.18 20 043 B5S <2 0.03 26 1080 18 <5 3 <10 29
<1 13 21 39 299 0.35 30 0.55 395 <2 0.03 24 610 18 <5 3 <10 13
<1 14 24 1B - 3.37 0.a7 20 0.39 670 <2 0.03 29 990 18 <5 2 <10 7
Page 16 of 16 Signed:_

Report No Vo321 8J

Date Sep-12-02

Ti Y w Y Zn Zr
% ppm ppm ppm ppm ppm
0.08 29 <10 5 41 2
0.07 27 <1 4 7 1
0.1 45 <1l 5 oB 4
Q.10 48 <1G 4 88 4
0.09 38 <10 5 147 7
Q.13 a5 <10 58 1356 i
0.09 34 10 97 2
0.08 33 <10 73 3
Q.08 33 <10 11 77 4
0.06 32 <10 47 2
Q.10 41 <10 4 87 5
0.10 31 <ig 9 121 15
0.10 37 <10 19 g1 5
Q.16 47 <il 7 129 14




Toklat Resources Inc.
Attention: Chuck Downie

Project: Iron Range

Sampile: Silt

Sample
Number

CDIRD2501
CDIRD2502

ernaaEan

LULRULSUS

CDIRD2504

E K KF" K | § ¢ r | & ¥F ¥ K [ 4 K
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4R6
Tel: (604) 327-3436 Fax: (604) 327-3423
MULTI-ELEMENT ICP ANALYSIS
Aqua Regia Digestion
Al As Ba Be B Ca Cd Coc Cr Cu Fe K La Mg Mn Mo Na Ni P Pb Sb Sn  Sr
% ppm ppm ppm ppm % ppm ppm ppm ppm % % ppm % ppm ppm % ppm ppm ppm ppm ppm ppm ppm
1.57 380 10 <5 0.1 <1 25 33 48 403 012 30 037 8130 <2 002 42 1120 40 5 3 <10 40
1.35 15 140 <5 0,23 <1 14 28 24 3.32 0.12 20 0.34 1255 <2 001 25 600 56 <5 2 <10 29
148 15 220 2.0 <5 D58 2 17 27 46 252 012 30 025 4935 <2 0.02 74 1220 76 30 1 <10 85
132 15 270 <5 0.67 1 13 25 42 268 042 30 0.36 2785 <2 0.01 46 11%0 &8 5 1 <10 62
A .5 gm sample is digested with & mt 3:1 HCHHNO3
at 95¢ for 2 hours and diluted to 25ml with D.1.H20.
Page 1 of 1 Signed:

L 8 [ { K
Report No 2V0294 LJ
Date Aug-28-02

Ti \ W Y Zn I
% Pppm ppm ppm ppm ppm
0.06 33 <10 23 233
0.04 20 <10 & 126
0.02 19 <10 27 177
0.02 22 <10 31 152

MR WA
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Toklat Resources Inc.
Attention: T. Termuende

Project: 1IR02
Sampie: Silt

Sample
Number

TVIRG2501
TFIRG2S02

T Tats T

TTIR02504

Ag

ppm

<0.2
<0.2

i)
<uae

<0.2

Al
%

1.27
1.05

4 T
Leds

1.50

As

£4

Ba

1

Be Bi
ppm ppm ppm  ppm
70 0.5 <5
70 0.5 <5
10 1.0 <5
76 0.5 <5

(SR R, R, )

Ca
%

0.24
0.13
0.13

0.21

A 5 gm sample is digested with 5 m13:1 HCVHNO3
at 95¢ for 2 hours and dituted {0 25ml with D.1.H20.

r

Sr

[T+ I RN I K

[ ] | § ' § ¥F ¥ r §© »nr [
Assayers Canada
8282 Sherbrooke St., Vancouver, B.C., V5X 4Ré6
Tel: (604) 327-3436 Fax: (604) 327-3423
MULTI-ELEMENT ICP ANALYSIS
Aqua Regia Digestion
Cd Co Cr Cu Fe K La Mg Mn Mo Na Ni P Pb S8b Sc Sn
ppm ppm ppm ppm % % pem % ppm ppm % ppm ppm ppm ppm ppm ppm ppm
<1 13 17 26 290 @021 10 0.56 430 <2 .03 15 250 16 <35 3 <1
<1 7 16 14 1.8 0.24 10 0.36 305 <2 0.03 13 190 10 <5 2 <10
<1 11 18 25 244 0,26 20 0.34 530 <2 0.03 18 310 18 <5 3 <10
<l 11 17 23 267 031 G 0.47 360 <2 0.03 14 250 28 <5 3 <19
Page 1 of 1 Signed:

4 r 4
Report No : 2V0340 LJ
Date Sep-12-02

Ti Y w Y ZIn Zr
% ppm ppm ppm ppm ppm
G.14 60 <10 9 68
0.08 25 <10 10 57
Q.08 37 <10 22 63
0.12 41 <10 12 78

Nk AW



Assayers Canada
8282 Sherbrooke St.
Vancouver, B.C.
V5X 4R6

Tel: (604) 327-3436
Fax: (604) 327-3423

N Y : 4 oy
Clrreededfy SYideigicrng //?'/’ rieres L

Geochemical Analysis Certificate

Company: Toklat Resources Ine.
Project: IRO2
Atin: T. Termuende

We hereby certify the following geochemical analysis of 24 rock samples

submitted Aug-22-02 by T. Termuende.

2V-0321-RG2
Sep-12-02

Sample Au
Name ppb
IR156A 4
IR158 12
IR156R 22
IR14%a 12
IR153 7
IR143C 11
IR15(G 28
IR155 17
IR269 3
IR278 1
IR275 106
IRZS0 54
IR259 8
IR276 7
IR321 2
IR483 1
IR258 1
IR148A 16
IR218 7
IR243 2
IR0O50 4
IR383 3
IR78A 2
IR78B 2

Certified by



Assayers Canada
8282 Sherbrooke St.
Vancouver, B.C.
V5X 4R6

Tel: (604) 327-3436
Fax: (604) 327-3423

mC A N A A

D

- _ /C//z//f// cfiﬁi’.,f(ff;x-/}gz //m et 5 ,%x//:
Geochemical Analysis Certificate 2V-0321-RG3
[ Company: Toklat Resources Inc. Sep-12-02
Project: IR0O2
Attn: T. Termuende
™

We hereby certify the following geochemical analysis of 15 rock samples
submitted Aug-22-02 by T. Termuende.

- Sample Au
Name ppb
TR298 4

- IR223 4
IROTS 5

_ IR331 7

. IR369 18

. I - _
IROB1A 2
IR0O81B 4
IR464 3

- IR456 4
IR261 6
TR431 3
IR440A 46

L TR440B 116
IR187 9

‘ IR184 4

o

]

]

i

-

i

[ ]

]

Certifiedby
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Appendix VI
Sample Locations

2001 and 2002 soil and silt samples,
DELL 1-8, Fe) 1-30, HC 1-14, IOX 1-12. IR 1.36, [.UKL 1-8 clanns

2002 rock samples
DELT 1-8, FeO 1-30, HC 1-10, IOX 1-12. IR 1-36, T.IJKE 1-8 claims

EAGLE PLAINS RESOURCES LTD GEOLOGICAL REPORT ON THE IRGN RANGE PROPERTY
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Sample location map (soils + silts, 2001 + 2002)
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Sample location map (rocks, 2002}
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Appendix VII

Geochemical sample descriptions

EAGLE PLAINS RESCURCES LTD GECLOGICAL REPORT ON THE IRON RANGE PROPERTY



Name Easting Northing Rock type

IR158A * 543236 5455260|Metasomatic Ironstone
IR158 * 543257 5455162|Metasomatic ironstone
IR156B 543236| 5455260|Metasomatic Ironstone
IR149A * 543174| 5456006|Metasomatic Ironstone
IR153 * 543163] 5455878{Metasomatic Ironstone
IR148C * 543174 5456006|Metasomatic lronstone
IR150 * 543176] 5455960 |Metasomatic lronstone
IR155 * 543217 5455318 |Metascematic Ironstone
IR269 * 543510 5452639|Metascmatic Ironstone
IR278 * 543236] 5454890|Metascmatic Ironstone

IR275 543238] 5455053|Metasomatic Ironstone

IR290 543279 5454467 |Metasomatic Ironstone

IR259 5434301 5453307|Metasomatic lronstone

IR276 * 54322471 5454975|Metasomatic lronstone

IR321 543793 5450781|Metasomatic Ironstone

IR483 546253 5439437|Metasomatic Ironstone

IR78A 543250 5454163|Moyie sills: gabbro, unaltered

IRO75 543399| 5454331 |Movie sills: gabbro, unaltered

IR381 543345 5445665|Moyie sills: gabbro, unaltered

IR184 545280 5453150(Middle Aldridge: siltstone, rusty weathering
IR78B 543250| 5454163 [Moyie sills: gabbro, chlorite alteration
IR298 543326] 5454033 {Moyvie sills: gabhro, chlorite alteration
1R223 543394} 5453855|Moyie sills: gabbro, chlorite alteration
1R369 543701] 5448745|Moyie sills: gabbro, chlorite alteration

IR440A 544095| 5444425|May-Bee: quartz-sulphide vein

IR440B 544095] 5444425|May-Bee: quartz-sulphide vein

IRO81A 543169] 5454479|Middle Aldridge: siltstone, unaltered
IR081B 543169| 5454479|Middle Aldridge: siltstone, albite alteration

IR464 543169 5454479|Middle Aldridge: silistone, unalterad

IR456 543195] 5445976|Middle Aldridge: silistene, unaltered

IR261 543405] 5453399|Middle Aldridge: siltstone, unaltered

IR431 544362| 5444867|Middle Aldridge: siltstone, unaltered

IR187 5450807 5453450|Moyie sills: gabbro, garnet-bearing

IR243 545637| 5453180|Middle Aldridge: siltstone, albite alteration

IR0S0 542963| 5457824 |Middle Aldridge: siltstone, albite alteration

IR383 543776] 5445116|Middle Aldridge: siltstone, albite alteration

IR258 543445] 5453241|Middle Aldridge: siltstone, albite + FeOx alteration

IR148A 543168] 5456064 |Middle Aldridge: siltstone, albite + FeOx alteration
IR218 * 543342] 5453803|Middle Aldridge: siltstone, albite + FeOx alteration

N.B. Asteriks (*) indicates samples for which analytical problems were reported. For
these samples only, whole Rock analyses {(WRA) are to be disregarded, no problems
were reported for [CP analyses.




Appendix VIII

Petrographic descriptions

EAGLE PLAINS RESOURCES LTD GEOLOGICAL REPCRT ON THE IRON RANGE PROPERTY



IR243

Clasts:

Matrix:

Fault breccia

albite (20-30%), quartz (60-70%), muscovite {1%]), chlorite 10(%),
pyrite (2%), magnetite (<1%), hematite (<1%)

chlorite (7G-80%), muscovite (5%}, albite (10%]), quartz (15%),
magnetite (<1%}, hematite (1%), pynite (1%}

The sample ig an albite- and chlorite-rich, clast supported fault breccia. Clasts are
derived from quartz-rich metasiltstones, are predominantly angular, and range up to 2cm
in size. The feldspar component te the clasts has been completely replaced by albite.
Some albite grains contain inclusions of muscovite. Chlorite occurs both as isolated
patches within clasts, and as the dominant matrix mineral. Muscovite in the matrix is
both synchronous with chlorite, and occurs in discrete shear bands cutting chlorite-rich
matrix. Pyrite occurs as subhedral graing disseminated both within clasts and the breccia
matrix. Magnetite occurs as fine euhedral grains within clasts and matrix, and 1s largely
replaced by hematite.

EAGLE PLAINS RESOURCES LTD GEOLOGICAL REPORT ON THE IRON RANGE FROPERTY



IR218 Crackle breccia

Clasts: albite {60-80%), quartz (20-30%), muscovite {5%), hematite (5%)
Veins: hematite (80-90%), quartz (10-20%)

The sample is an intensely albitized metasediment with abundant hematite crackle veins.
Clasts are dominated by subhedral metasomatic albite crystals, with subordinate rounded
quartz grains, Muscovite occurs predominantly as very fine grains disseminated within
clasts. Hematite-rich veins are abundant, and are locally seen to cut individual albite
grains. Hematite occurs as very fine-grained euhedral laths forming a dense mesh with
abundant inclusions of albitised wallrock. The thicker veins are cored by coarse quartz
crystals. Quartz grains contain abundant very fine 2-phase (hiquid + vapour) and
subordinate 3-phase (liquid + vapour + halite) fluid inclusions. Quartz veinlets with
narrow muscovite selvages cut albitised clasts and hematite veins.

EAGLE PLAINS RESOURCESLTD GEOLCGICAL REPCRT ON THE IRON RANGE PROPERTY



IR14%9¢ Fault breccia / Metasomatic ironstone

Clasts/matrix: albite { 10-70%), hematite (20-85%), muscovite (2%}, quartz (5-
10%), chlorite {1%)
Infili: quartz (50-70%), albite (10-20%), muscovite {2%), chlorite (2%),

hematite {5-10%), magnetite (5%), pyrite (2%

The sample is a metasomatic ironstone, derived from brecciation and metasomatism of' a
fine-grained precursor. Clasts are difficult to distinguish from comminuted matrix, due to
the intensity of alteration to coarse-grained albite, and fine-grained hematite. Locally
intergrown hematite laths form massive amalgamations. Coarse-grained muscovite and
patchy chlorite are also metasomatic in origin. Some rounded (primary?) quartz grains
are preserved within clasts, and may indicate a metasedimentary (siltstone?) precursor.
Infill occurs as anastamosing quartz veins, with variable albite, muscovite, chlonte,
magnetite, hematite and pyrite. Magnetite and pyrite both occur as subhedral, relatively
coarse grains. Hematite in the infill occurs predominantly as alteration rims on magnetite
grains, and also as rare evhedral laths.

EAGLE PLAINS RESOURCESLTD GEOLOGICAL REPORT ON THE IRON RANGE PROPERTY



o Width of view=2.1mm
. M=magnetite
_ H=hematite

g Width of view=1.Tmm
M=magnetite
H=hematite



IR275 Mylonite / Metasomatic ironstone

Clasts/matrix: hematite (50%), quartz (10-20%). pyrite (20-30%), magnetite
(<5%), chlorite (5%), muscovite (5%)
Infill; quartz (50-60%), pyrite (20-30%), hematite (10%), magnetite (5-

10%), muscovite (5-10%)

The sample is a mylonitic metasomatic ironstone. Macroscopic banding is a result of
juxtaposed bands of quart-rich infill, and hematite-rich alteration. Clasts and matrix are
difficult to distinguish one from another, and are characterized by pervasive alteration to
predominantly massive hematite, with subordinate subhedral pyrite, magnetite, fine
grained muscovite and patchy chlorite. Precursor mineralogy is largely obscured but the
sample was likely quartz-rich metasediment (ie. quartzite), due to the scarcity of
aluminous phases in the metasomatised equivalent. Infill is dominated by coarse-grained
quartz, with prominent undulose extinction and commonly recrystallised to fine grain
sizes within anastamosing shear bands, shear fabric being defined by alignment of
muscovite grains. Quartz infill is associated with coarse-grained euhedral to subhedral
pyrite, hematite and subordinate muscovite, preferentially developed in areas of fine-
grained (recrystallised) quartz. Within the infill component, hematite occurs
predominantly as blocky-irregular to near-cubic crystals polymorphed after magnetite,
and contains some relic magnetite within the crystal cores. Subordinate fine-grained
hematite laths also occur as infill.

EAGLE PLAINS RESOURCES LTD GEOLOGICAL REPORT ON THE IRON RANGE PROPERTY



Width of view=1.1mm
P=pyrite

T\ =magnetite

m H=hematite

Width of view=2.Tmm




IR156b Mylonite / Metasomatic ironstone

Clasts/matrix: hematite (60%), quartz (30-35%), pyrite (1-3%), magnetite ([-2%),
chlorite (1-2%), muscovite (1-2%)
Infill; quartz (50-60%), pyrite (20-30%), hematite (10%), magnetite (5-

10%), muscovite (3-10%)

The sample is a mylonitic metasomatic ironstone, similar to IR275. Macroscopic banding is a result
of juxtaposed bands of quartz-rich infill, and hematite-rich alteration. Clasts and matrix are difficult
to distinguish one from another, and are characterized by pervasive alteration to interconnected
hematite laths with inter-granular quartz, and locally massive hematite. Precursor mineralogy is
largely obscured but the sample was likely quartz-rich (1e. quartzite), due to the scarcity of
aluminous phases in the metasomatised equivalent. Infill is dominated by predominantly fine-
grained quartz, with local inclusions of coarser grains with undulose extinction, suggesting that
much of the quartz may be recrystallised. Magnetite and pyrite are strongly confined to the infill
component, commonly nucleating adjacent to hematized clasts. Magnetite shows only very minor
replacement by hematite. and hematite laths within the infill component are very rare. Infill also
contains abundant patchy chlorite and coarser grained muscovite.
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Width of view=4.2mm
P=pyrite
M=magnetite
H=hematite

Width of view=1.1mm
P=pyrite
M=magnetite

. H=hematite
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